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Abrams 


1, INTRAVENOUS HISTAMINE AND GASTRIC 

PEPSIN IN THE DOG. Robert Abrams* and Frank 

P. Brooks. Dept. of Physiology, Univ. of Pennsyl- 

vania, Philadelphia. 

Histamine base was infused intravenously with a 
perfusion pump at the rate of 1.8 ug/kg/min into 3 
unanesthetized mongrel dogs equipped with gastric and 
duodenal cannulas (Thomas, Proc. Soc. Exper. Biol. 
& Med. 46:260, 1941). Gastric content was collected 
from the gastric cannula and from a mushroom-type 
catheter pulled against the gastric side of the pylorus 
and emerging through the duodenal cannula. During 
six 3-hr infusions the HCl concentration rose to 120- 
140 mEq/1. and remained in this range. Forty to 60 
ml of gastric content were obtained during each 15- 
min collection period. In each experiment the con- 
centration of pepsin as determined by a turbidimetric 
method (Riggs, B. C. and W. C. Stadie, J. Biol. Chem. 
150:463, 1943) fell during the 2nd and 3rd hour of the 
infusion to less than 1/2 and usually to less than 1/3 
of that in the first hour. Simultaneous pepsin deter- 
minations by the hemoglobin substrate method of 
Anson (J. Gen. Physiol. 22:79, 1939) showed an output 
of pepsin equivalent to 1.82 mg of crystalline pepsin 
(Nutritional Biochemicals Corp.) in the first 15 min 
of the infusion, decreasing to less than 0.35 mg per 
15 min during the last 75 min of the infusion. These 
results support the "washout" theory of Babkin and 
indicate the continued presence of small amounts of 
peptic activity after 3 hr of histamine infusion and 
after the collection of over 600 ml of gastric content 
in the dog. 








- INCREASED REFRACTORINESS IN AXONS 
PRODUCED EY CALCIUM LACK OR INTENSIVE 
DEPOLARIZATION. W. J. Adelman, Jr., E. 
Pautler, J. Adams and S. Epstein (intr. by H. Rahn). 
Dept. of Physiology, Univ. of Buffalo School of 
Medicine, Buffalo, N. Y. 

Upon exposure to calcium-free homarus solution, 
single lobster motor axons become spontaneously 
active, firing at frequencies as rapid as 100/sec. 
However, within seconds the frequency declines, and 
eventually spike discharge ceases altogether in spite 
of local potential activity of high frequency and am- 
plitude. At this time, single responses but no longer 
repetitive firing can be elicited by stimulation (long 
durations). The absolute refractory period is 
extended to two times and the relatively refractory 
period is 5.5 times the normal value. Upon return to 
normal solution repetitive firing ability returns, and 
refractory periods shorten again to normal values. 

A similar progressive lengthening of the refractory 
period may be observed in axons in normal solution 
during an excessively strong long duration cathodal 
stimulation. Therefore, as stronger and stronger 
depolarizations are applied, the frequency of the re- 
petitive response no longer increases but decreases 
as a function of intensity. Eventually, a strength is 
reached which produces only a single response. 
Reducing the intensity results in a recovery of the 
repetitive response. The prolonged refractoriness 
during either calcium lack or excessive cathodal 
depolarization may be explained on the common basis 
of enhanced sodium inactivation. (Supported in part by 
research grant E-1314, Natl. Inst. of Neurological 
Diseases and Elindness, PHS.) 














PHYSIOLOGY — 


- ULTRAMICRO METHOD FOR DETERMINATION 
OF SUCCINIC SEMIALDEHYDE: PROPERTIES 
AND DISTRIBUTION OF THE y»-AMINOBUTYRIC- 
@-KETOGLUTARIC TRANSAMINASE IN NERV- 
OUS TISSUE. R. W. Albers and R. Salvador (intr, 
by W. F. Windle). Natl. Insts. of Health, 
Bethesda, Md. 

Succinic semialdehyde (SSA) will react 
with 3,5-diaminobenzoic acid to form a fluorescent 
quinaldine (Velluz, et al., Bull. chim. soc. 678, 1: 
This reaction, which permits the determination of 
one millimicromole of SSA, is the basis of a sensitive 
assay for y-AB-a-KG transaminase. The properties 
of this enzyme have been studied in nervous tissue of 
monkey and rat. In monkey tissue the K, for y -AB 
is approximately 3 x 10-2M and for @-KG, 6 x 10°3y, 
In rat tissue the K, for Y -AB is higher and concen- 
trations of ®-KG above 2.5 x 10-2M are inhibitory, 
The pH optima are 8.4 and 7.7 for monkey and rat 
respectively. In both species inactivation is slight 
during 3 hr incubation at 38°C. The reversibility of 
the reaction (Bessman, et al., J. Biol. Chem. 201:385, 
1953) has been confirmed. Pyruvate and oxaloacetate 
are inactive as acceptors for y-AB. The distribution 
of the transaminase in gross areas of monkey brain 
parallels in general the distribution of glutamic 
decarboxylase. However, in spinal cord the trans- 
aminase is relatively more active. Areas of white 
matter so far studied have very low activity. 








4. MECHANISM OF CLOT LYSIS BY PLASMIN. 
Norma Alkjaersig*, Anthony Fletcher* and Sol 
Sherry. Jewish Hosp. and Washington Univ., St. 
Louis, Mo. 

The lysis of experimentally induced thrombi in 
streptokinase-treated animals is an accepted finding, 
but the mechanism of this effect is uncertain. Fi- 
brinolysis was measured by the rate of soluble I!3! 
release from I)3! tagged human plasma clots. The 
proteolytic and fibrinolytic actions of streptokinase 
and plasmin were found to be totally independent. 
Concentrations of plasmin exhibiting proteolytic 
activity, greater than that ever demonstrable in 
plasma, failed to effect significant lysis of pre- 
formed plasma clots, whereas activator solutions, 
without demonstrable proteolytic activity, did so. 
The addition of excess streptokinase to plasma causes 
rapid activation of the plasminogen, but the plasmin 
formed is largely inhibited by antiplasmin(s). 
Nevertheless pre-formed labeled plasma clots con- 
tinue to be lysed rapidly by streptokinase treated 
plasma, even after plasminogen and plasmin can no 
longer be detected. Furthermore plasma clots, 
enriched with plasminogen, disintegrate faster than 
standard clots and the plasmin-deficient plasma will 
lyse fibrin plates. Comparable findings occur with 
plasma from patients given therapeutic streptokinase. 
Inhibitors may be used to block either activator or 
proteolytic effects and their use supports the con- 
clusion that thrombi are lysed as a result of contact 
with plasminogen activators and not by exogenous 
plasmin. These results suggest that in vivo fibrin- 
olysis occurs predominantly through activation of 
intrinsic clot plasminogen rather than by exogenously 
acting plasmin. 
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5, ASSAY OF CYTOCHROME c OXIDASE, 
REDUCTASE AND MYOGLOBIN IN VITAMIN E 
DEFICIENT RABBITS AND DYSTROPHIC MICE. 
John R. Allen, B. A. Sullivan and Harold L. Dobson* 
(intr. by James A. Greene). Internal Medicine and 
Biochemistry Depts., Baylor Univ. College of 
Medicine, Houston, Texas. 

Littermate New Zealand rabbits were reared on 
yitamin E deficient and vitamin E supplemented diets. 
The animals were sacrificed when the deficient 
member of each pair showed distinct signs of 
muscular dystrophy. Dystrophic mice were purchased 
from the Jackson Memorial Laboratory. The rear 
leg muscles from the rabbits and mice were removed 
and assayed for cytochrome c oxidase and reductase. 
The enzyme tended to be elevated in the dystrophic 
animals as compared to the controls. Myoglobin was 
determined on aliquot of rabbit muscle and appeared 
to be elevated in the dystrophic animals. 





. EFFECT OF INSULIN AND FEEDING ON PAN- 
CREATIC SECRETION IN THE RAT. R. S. Alphin* 
and T. M. Lin. Eli Lilly Research Labs., 
Indianapolis, Ind. 

Insulin: Non-convulsive doses of insulin ranging 
from 2 to 0.2 units were given subcutaneously to rats 
with chronic pancreatic fistula. Increase in volume 
secretion was observed in all of the experiments. 
Significant increase in total amylase output was found 
in7 out of 9 experiments; increases in amylase con- 
centration were seen in 3 experiments. Sham-feeding 
of 4 esophagotomized rats with gastric fistula for 30 
min had no effect on volume secretion but increased 
the amylase concentration in 3 out of 6 experiments. 
In3 experiments on 2 rats without gastric fistula, 
sham-feeding increased both the volume flow and the 
amylase output. Feeding: In a series of 12 experi- 
ments on 6 rats the animals were allowed to eat a 
mixture of baby food and dog food for 30 min; there 
Were increases of volume and amylase output in all 
of the experiments, Fistula-feeding: 4 rats were fed 
through the gastric fistula there was an increase 
in volume and enzyme output in all 7 experiments. It 
is concluded that insulin administration, feeding and 
sham-feeding are all effective for the stimulation of 
pancreatic secretion. However, the cephalic phase of 
pancreatic secretion, like the cephalic phase of gastric 
secretion in the rat, plays a relatively minor role in 
the normal physiology of this species. 





7. CARBOHYDRATE METABOLISM AND INSULIN 
HYPERSENSITIVITY IN ADRENALECTOMIZED 
DOGS; STUDIES WITH C!* GLUCOSE. N. 
Altszuler*, R. Steele*, A. Dunn*, J. S. Wall* and 
R. C. de Bodo. Dept. of Pharmacology, New York 
Univ. College of Medicine, New York City, and 
Biology Dept., Brookhaven Natl. Lab., Upton, N. Y. 
Adrenalectomized dogs usually show the same 

response to a small test dose of insulin (0.025 U/kg) 

as normal dogs, but are more sensitive than normal 
to larger doses. Using C!4 glucose (Am. J. Physiol. 

187:15, 1956; 189:43, 1957) it has been found that 

unanesthetized postabsorptive adrenalectomized dogs 

have normal glucose pool sizes and turnover rates. 

In adrenalectomized dogs small doses of insulin in- 

crease glucose disappearance to the same extent as 

in normal dogs and hypoglycemia is abolished 
promptly by increased glucose inflow from the liver. 

However, larger doses of insulin (0.08 #/kg i.v.) in 

adrenalectomized dogs cause greater than normal 

glucose disappearance and the more severe hypo- 
glycemia fails to elicit the glucose inflow from the 
liver characteristic for normal dogs given the larger 
doses of insulin. Eypophysectomized and 
adrenalectomized-hypophysectomized dogs show 
hypersensitivity to small as well as large doses of 
insulin, and hypophysectomized dogs have lowered 

body glucose pool sizes and turnover rates. Thus a 

pituitary factor, probably growth hormone (TSE, 

gonadotrophins having been found ineffective), con- 
tributes in adrenalectomized dogs to maintenance of 
pool size and turnover rate and counteracts effectively 
small but not large doses of insulin. The implications 
with regard to the physiological action of endogenous 
growth hormone will be discussed. 





8. EARLY PROJECTION OF LARGE MUSCLE 
AFFERENTS FROM FORELIMB OF CAT TO 
SOMATOSENSORY CORTEX. Vahe E. Amassian 
and Louis Berlin*. Dept. of Physiology, Albert 
Einstein College of Medicine of Yeshiva Univ., 
New York City. 

Cats were anesthetised with sodium pentobarbital. 
Muscle nerves of anatomical flexors originating from 
the medial epicondyle were sectioned and stimulated 
centrally, either separately or collectively with 0.05- 
msec pulses. The afferent volley was recorded from 
the appropriate cervical posterior root with mono- 
polar lead. Localised surface positive responses of 
300-30v amplitude and 6-8 msec latency were 
recorded in contralateral somatosensory area I 
following single shock stimulation. Activation of 25% 
or less of the lowest threshold muscle afferents 
evoked a cortical response. Responses at both 
recording sites increased when the stimulus intensity 
was raised. The maximum conduction velocity of the 
muscle afferents responsible for the early cortical 
response is 95-85 M/sec (conduction time to posterior 
root is 1.4-1.6 msec). Such fibers, although slower 
than the fastest hindlimb Group I afferents, 
correspond in velocity to part of the Group I range 
and are faster than the fastest hindlimb Group II 
fibers. Other contralateral "maximal" foci were 
found immediately behind the cruciate sulcus, imme- 
diately before the ansate sulcus and in area II. Such 
responses had a longer latency (12-15 msec), were 
evoked abruptly when the stimulus excited 90% or 
more of the fastest muscle afferents and are probably 
attributable to smaller afferents. The early repre- 
sentation of large forelimb muscle afferents in soma- 
tosensory area I may be linked with the importance 
of the forelimb in skilled movements. 








Anderson 


9. MICROSOMAL PEPTIDES AND AMINO ACIDS. 
N. G. Anderson and J. F. Alb t*. Biology Div., 
Natl. ey , Tenn. 

A number of experiments have been performed in 
an effort to isolate peptide intermediates in protein 
synthesis from the sites of protein formation. Micro- 
somes, rapidly prepared from perfused rat liver, were 
extracted briefly with 1 M NaCl. The clear, amber 
supernatant fluid obtained after ultracentrifugation 
contained an average of 17.2% of the microsomal 
nitrogen in 7 experiments. Ultrafiltration through 
cellophane under 8 lb nitrogen pressure yielded a 
solution of amino acids and peptides containing an 
average of 1.9% of the microsome nitrogen. The free 
amino acids, as identified on paper chromatograms 
after electrolytic desalting, included aspartic and 
glutamic acids, glycine, alanine, valine, and leucine 
+ isoleucine. By use of ammonium formate extrac- 
tion, high pressure ultrafiltration, and removal of 
the ammonium formate by sublimation, groups of 24 
perfused rat livers may be processed in 1 day. Pep- 
tides and amino acids are separated with XE-64 
cation exchange resin and the peptides further 
fractionated by continuous paper curtain electro- 
phoresis. Physical properties of several of the pep- 
tides are presented, together with data on their 
turnover rates when C!4-labeled amino acids were 
used. The relation of these findings to protein syn- 
thesis is discussed. 


10. QUANTITATIVE STUDIES ON CIRCULATION OF 
BLOOD IN GOATS. Rubert S. Anderson, Fred W. 
Stemler*, Earl B. Rogers* and Raymond F. 
McHugh*. Biophysics Div., Directorate of Med. 
Research, Army Chemical Center, Md. 

Blood pressure, cardiac output, erythrocyte vol- 
ume, plasma volume and plasma specific gravity 
determinations were made on a number of groups of 
goats at intervals over a period of 24 hr after they 
had been given barbital sodium and placed prone on 
an animal board. The determinations of cardiac out- 
put were made by the T-1824 dye method with the 
Gregg-Gilford instrument while the blood volumes 
were determined with Cr5! and 1/31, Some animals 
were wounded by an explosive, others served as con- 
trols. In the control animals a substantial decrease 
in blood pressure, cardiac output and blood volume 
occurred. Over the same period of time a large vol- 
ume of saliva was lost. The plasma protein concen- 
tration stayed nearly constant while the plasma volume 
dropped by about 10%. A volume of subcutaneous 
saline equal to the saliva loss up to that time was 
given in the late afternoon and the over-night changes 
in plasma volume and in plasma protein concentration 
were small. From earlier experiments on other 
animals the saliva is known to have a freezing point 
depression under these conditions but little below that 
of plasma. The relations between some of the differ- 
ent types of measurements on the controls and 
wounded animals will be illustrated and discussed. 











PHYSIOLOGY 


11. STABILITY OF GLUCOSE UPTAKE BY HUMAN 
FOREARM DESPITE INCREASED ARTERIAL 
GLUCOSE CONCENTRATION. Reubin Andres and 
Kenneth L. Zierler. Depts. of cine 
vironmental Medicine, Johns Hopkins Univ., 
Baltimore, Md. 

Glucose uptake by rat diaphragm increases with 
glucose concentration in the medium, and glucose 
uptake in the dog's leg similarly increases with blood 
concentration of glucose (the "mass action effect of 
glucose"). It has been possible to measure glucose 
uptake under more physiological conditions using the 
forearm of man. In the basal state forearm metabo- 
lism differs from these other experimental prepara- 
tions in its low rate of glucose uptake. The possi- 
bility of increasing this low uptake by raising the 
local arterial glucose concentration (Ag) was tested 
in 6 men. A solution of 5.5% glucose in Evans blue 
dye was injected into a brachial artery at constant 
rate (1 ml/min) for 30 min. The degree of dilution of 
dye during its passage through the forearm was used 
to calculate the increase in Ag. In 5 subjects Ag 
increased from 2 to 3 fold and increased 50% in the 
sixth. Despite this local hyperglycemia, the low 
glucose uptake characteristic of the basal state per- 
sisted. (Supported by contract with ONR, grants from 
Muscular Dystrophy Assn. and PHS A-750.) 





12. ANTIFIBRILLATORY ACTIVITY OF CERTAIN 
ANTIHISTAMINICS ON SPONTANEOUS VENTRIC- 
ULAR FIBRILLATION UNDER HYPOTHERMIA. 
E. T. Angelakos* and A. H. Hegnauer. Dept. of 
Physiology, Boston Univ. School of Medicine, 
Boston, Mass. 

Several antihistaminics were tested on their 
ability to alter the spontaneous Ventricular Fibril- 
lation (VF) which occurs in the majority of dogs sub- 
mitted to progressive hypothermia. Generally the 
compounds were injected intravenously in single doses 
ranging from 2 to 10 mg/kg when a heart temperature 
of 27° was reached. Some of the compounds were 
also tested by injecting them prior to onset of cool- 
ing. Compounds found effective were: antazoline, 
chlorometharyrilene, doxylamine, methapyrilene, and 
2339RP (Antergan). The following antihistaminics 
were found ineffective: diphenhydramine, pheninda- 
mine, pyrilamine, and tripelennamine. The effective 
compounds lowered significantly the incidence of VF 
below that of the controls and usually below 10-20%. 
In addition they produced a considerable decrease in 
the average lethal temperature. The latter is con- 
sidered of prime importance since substances which 
inhibit spontaneous hypothermic VF without lowering 
the lethal temperature should be considered as non- 
specific depressants. It was previously shown that 
quinidine is also effective in this preparation while 
procaine amide, atropine, several local anesthetics 
and a few antimalarials tested are inactive (Angelakos 
and Hegnauer, Fed. Proc. 16:4, 1957). Thus the anti- 
fibrillatory activity of the effective antihistaminics 
under hypothermia is apparently unrelated to their 
antihistaminic, anticholinergic or local anesthetic 
properties. As emphasized elsewhere (1.c.) inhibition 
of spontaneous VF occurring under hypothermia does 
not necessarily imply antifibrillatory activity when 
cardiac injury (e.g. surgery) is superimposed. 
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RYSIOLOGY 
is, OSMOTIC ACTIVITY OF RENAL PAPILLAE OF 
DOGS DURING FORMATION OF HYPERTONIC 


URINE. Johannes W. T. Appelboom* and William 
A. Brodsky. Dept. of Pediatrics and Physiology, 
Univ. of Louisville School of Medicine, Louisville, 
Ky. 

Freezing point determinations were done on dogs' 
renal papillae in a region devoid of glomeruli. Five 
aesthetized dogs were subjected to osmotic loading 
vith mannitol. Urine flow reached steady state levels 
of 1.4-3.3 cc/min/kidney while osmolarity was 256- 
1060 mOsm/1. The renal papillae were isolated 
vithin 1-2 min, and boiled in distilled water (Appel- 
tom, Fed. Proc. 16:278, 1957). Osmotic activity of 
whole boiled tissue was calculated from freezing 
point data of boiled-diluted extracts. Osmolarity 
values of boiled papillae (0.4-0.7 cm of the distal tip) 
fell between those of urine and serum. For instance: 
Osmolarity of urine, 595; of serum, 308; of papillae, 
43 mOsm/1. Water content of papillae was 87%, 10% 
greater than that of cortex. Data fit the concept of 
isotonic collecting-duct cells and interstitial fluid 
surrounding lumina with hypertonic urine, provided 
that lumina comprise 50% of the tissue volume. This 
was confirmed roughly by histologic techniques. 

These data do not exclude a postulated existence of 
osmotic gradients along the lengths of lumina and 
vasa recta, and in interstitial fluid of distal papillae. 





4. OXYGEN REQUIREMENTS FOR ACID SECRETION 
BY DOG STOMACH. Eubert Appert* and M. H. F. 
Friedman. Dept. of Physiology, Jefferson Med. 
College, Philadelphia, Pa. 

Data on oxygen consumption-acid secretion rela- 
tionships were obtained in a series of acute experi- 
ments on 12 dogs. Oxygen utilization was calculated 
from oxygen determinations on arterial and venous 
blood flowing at known rates through a stomach pouch 
of known area and weight. Histologic examination was 
made to confirm that the pouch was derived from the 
body of the stomach. Simultaneous oxygen and acid 
determinations were made at 15-min intervals for 1 
hr prior to, and for more than 1 hr after, stimulation 
vith histamine subcutaneously. The average rate of 
oxygen utilization during the non-secreting phase was 
taken as a baseline to estimate the extra oxygen con- 
sumption associated with the acid secretion. Average 
QHCl (mEq/hr/gm tissue dry weight) and average Q 
40) (M/hr/gm tissue dry weight) for each observa- 
tion were computed for each dog. A least squares 
straight line of average relationship fitted to a scatter 
diagram of HCl and OQ» values yielded an intercept 
close to zero. Histamine therefore had no measure- 
able effects on basal metabolism. The average 
HCl/O, ratio, given by the slope of the regression 
line, was constant for each dog. This ratio was 1.91, 
vith 95% confidence limits of 1.49-2.67. This value 
obtained by direct determination on the dog stomach 
in situ, corresponded closely to the value of 2.1 re- 
ported by Davenport in experiments on the isolated 
mouse stomach. 





Apter 


15. EFFECT OF SEROTONIN ON N,N-DIMETHYL-p- 
PHENYLENEDIAMINE OXIDATION BY RABBIT 
SERUM. M. H. Aprison, K. M. Hanson*, and D. C. 
Austin*. Inst. of Psychiatric Research, Indiana 
Univ. Med. Ctr., Indianapolis. 

In the presence of serum, N,N-dimethyl-p- 
phenylenediamine (DPP) is oxidized to a red colored 
compound. The reaction can either begin immediately, 
as indicated by an increasing optical density (552 my), 
or proceed after a definite time delay. The length of 
delay is referred to as lag period. Akerfeldt (Science 
125:117, 1957), Engel et al. (Arch. Neurol. Psychiat. 
78:500, 1957), Aprison and Grosz (124th AAAS meet- 
ing, Indianapolis, 1957) found that ascorbic acid 
affects the lag period in the oxidation of DPP by 
serum. The latter investigators demonstrated that a 
direct correlation exists between the serum ascorbic 
acid level and length of the lag period in normal 
humans, psychotics, and now animals. Certain fac- 
tors suggested that other metabolites might influence 
this reaction but to a lesser degree than ascorbic 
acid. Accordingly acetylcholine, histamine, amino 
acids, adrenaline, and serotonin were studied. The 
latter had the greatest influence. The test system 
employed was the following: 1.5 ml rabbit serum 
plus 0.2 ml water (control) or 0.2 ml serotonin solu- 
tion under investigation plus 1.5 ml 0.3% DPP solu- 
tion. Serotonin in final concentrations (:M/ml) of 
0.095, 0.19, 0.38, 0.76, and 1.52 were used. With the 
highest concentration the optical density after 500 
seconds was 35% of the control whereas at the lowest 
concentration it was 83%. The other data fell within 
these two values. 














16. LSD-25 VERSUS PENTOBARBITAL SODIUM. 
Julia T. Apter (intr. by Ray S. Snider). North- 
western Univ., Chicago, Ill. 

Adventitious findings on 140 cats in this laboratory 
indicate that LSD-25 protects cats against the lethal 
effects of large doses of pentobarbital sodium (Nem- 
butal). These cats initially were anesthetized with 
intraperitoneal Nembutal (40 mg/kg of body weight). 
EEG recordings from the exposed parietal cortex 
showed that LSD (50 mg/kg intraperitoneally) 
reversed some of the cortical depression induced by 


‘the anesthetic dose of Nembutal. Moreover, when a 


lethal dose of Nembutal (60 mg/kg) was given after 
the LSD effect appeared on the EEG, the cats did not 
succomb, but eventually recovered although the EEG 
became almost extinguished for as long as 3 hr. 
Further studies indicate that LSD-25 is also capable 
(more than picrotoxin or than metrazole) of reversing 
the depression of the EEG and cessation of respira- 
tion induced by previously administered MLD-100 
doses of Nembutal (60 mg/kg). The LSD was given 
both intravenously and intraperitoneally while cardiac 
action remained forceful. Under the conditions of 
these experiments LSD-25 was successful in 78.65% 
of 49 cats, picrotoxin in 37.8% of 45 cats, metrazole 
in 11% of 25 cats. These findings on a total of 259 
cats suggest that LSD-25 may be helpful in preventing 
death from barbiturate intoxication in laboratory 
animals. They also indicate that LSD-25 deserves 
consideration as an analeptic in humans. 





Archdeacon 


17. ACTION OF CYANIDE ON WATER EXCHANGE 
IN THE FROG FOLLOWING GLYCINE INJECTION. 
James W. Archdeacon. Dept. of Anatomy and 
Physiology. Univ. of Kentucky, Lexington. 
Measurement was made of water exchange and 

glycine excretion in the frog following injection of 

glycine into the dorsal lymph sac. The influence of 
several agents, particularly NaCN, was observed. 

The quantity of amino acid excreted in the urine was 

estimated by a spectrophotometric procedure involv- 

ing the use of ninhydrin. When 10 mg of glycine were 
injected and the frog placed in water about 20% of the 
amino acid was excreted in 2 hr at room temperature. 

There seemed to be no uniform correlative ratio 

between the quantity of amino acid excreted and net 

water exchange. Each animal appeared to have its 
own pattern of water exchange at least in that partic- 
ular situation. An interesting effect of the cyanide 
was on net body water retention. Two groups of 
studies were conducted, one at 22° C and the other at 
32° C. In both instances an increased retention of 

net body water was observed when the frog was in- 

jected with NaCN. The cyanide seemed to inhibit 

glycine excretion to some extent. In other experi- 
ments the cloacae of frogs were ligated and the net 
water exchange and urine excretion were measured 
with NaCN but without glycine injection. The cyanide 
apparently had no appreciable effect on water uptake 
through the skin but urine volume decreased markedly. 


18. ALTERATION OF THE BOVINE ESTROUS CYCLE 
WITH OXYTOCIN. David T. Armstrong and 
William Hansel (intr. by H. H. Dukes). Dept. of 
Animal Husbandry, Cornell Univ., Ithaca, N. Y. 
The normal length of the bovine estrous cycle is 

18-24 days, with estrus lasting approximately 20 hr, 

and ovulation occurring 10-12 hr after the end of 

estrus. In the present experiments, 50-150 U.S.P. 

units of either a posterior pituitary extract (Interna- 

tional Hormones, Inc.) or a more highly purified 
oxytocin preparation (Armour Purified Oxytocic 

Principle) were administered to normally cycling 

heifers once daily for 7 days beginning on the day of 

estrus (before ovulation). All heifers returned to 
estrus 1-4 days (av. = 2.8) after injections were dis- 
continued, or 7-10 days (av. = 8.8) after the previous 
estrus. When daily oxytocin injections were begun 
on the 15th day postestrus, all heifers came into 
estrus at the normal time (av. = 22.4 days). Injec- 
tions were continued for an additional 7 days and then 

withdrawn. Again, all heifers returned to estrus 2-8 

days (av. = 4.0) after discontinuation of oxytocin 

treatment, or 9-15 days (av. = 10.6) after the previous 
estrus. All animals ovulated following the induced 
estrus. Both oxytocin preparations were found to be 
free of gonadotropic hormone contamination when 
assayed with hypophysectomized immature female 
rats. The results indicate an involvement of oxytocin 
or a closely associated substance in the regulation of 
gonadotropic hormone secretion by the anterior 
pituitary. 








19. USE OF NUCLEOHISTONE FILMS AT THE AIR. 
WATER INTERFACE FOR QUANTITATIVE 
ESTIMATION OF LUPUS ERYTHEMATOSUS 
FACTOR. John D. Arnold and Charles Y. C, 
(intr. by Alf 8. Alving). Dept. of Medicine, Uniy, 
of Chicago, Chicago, Il. 

Holman and Kunkel have demonstrated (Science 
126:162, 1957) that the sera of patients with systemic 
lupus contains a specific globulin capable of 
with calf thymus nucleohistone. This study reports a 
method capable of the quantitative estimation of the 
capacity of sera to bind with nucleohistone. Films of 
nucleohistone derived from calf thymus and human 
thymus have been spread at the air-water interface 
of a specially designed tray. These films have been 
found to change in area as a consequence of a reaction 
with components of human sera. The reaction is 
followed by simple surface area measurements ani 
can be carried out over buffers of different ionic 
strength and pH. By suitable variation of the buffer 
and of the lateral pressure exerted on the nucleo- 
histone film it has been possible to characterize 
human sera according to the degree of expansion 
observed in the nucleohistone film. Binding can be 
demonstrated in most sera but the sera of patients 
with systemic lupus erythematosus are capable of a 
greater degree of binding than is the sera of other 
individuals. It has been found that surface area 
determinations of nucleohistone film have an error of 
less than 5%. It will also be shown that this reaction 
of whole sera or of serum components is not due to 
DNA-ase activity. 


20. HEART RATE DURING MUSCULAR WORK IN 
MAN EXPOSED TO PRQLONGED HYPOXIA. Per- 
Olof Astrand and Irma Astrand (intr. by Nello 
Pace). Dept. of Physiology, Univ. of California, 
Berkeley, and White Mountain Research Sta., Big 
Pine, Calif. 

Heart rate was recorded on 4 subjects performing 
muscular work at sea level, during a 3-week sojourn 
at 14,250 feet altitude, during reacclimatization to 
sea level conditions and during acute exposure in an 
altitude chamber. The heart rate of 2 of these sub- 
jects after acclimatization seemed to approach a 
relatively low ceiling at high work rates. This prob- 
ably limited their cardiac output and oxygen transport. 
Unexpectedly, it was observed that an increase in 
oxygen supply (P, 02) during heavy work in these sub- 


jects, however, promptly increased the heart rate 
well above this ceiling (in one case from 138 to more 
than 160 beats per minute within 15 seconds). This 
response was observed only in acclimatized subjects. 
After reacclimatization to sea level, when acute 
hypoxia in the altitude chamber was removed by 
switching to oxygen during work, heart rate invariably 
decreased. (Supported by Natl. Science Fndn. grant.) 
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91. IN UTERO UPTAKE OF TRITIUM- LABELED 
THYMIDINE. Meyer Atlas*, V. P. Bond and E. P. 
Cronkite. Med. Dept., Brookhaven Natl. Lab., 
Upton, N. Y., and Yeshiva Univ., New York City. 
Tritiated thymidine was injected intraperitoneally 

into mice 7-18 days after conception. The degree of 

embryonic uptake was determined by stripping-film 
historadioautography on tissues obtained at sacrifice 
24hr after injection. There was no evidence for 
embryonic uptake when injections were made before 
the 10th day of pregnancy. On the 10th day, faint but 
definite labeling, of embryonic blood cells and spo- 
radic labeling of other tissues was noted. By the 11th 
day embryonic blood cells were well labeled, and 
greater general uptake, particularly the yolk sac, 

was observed. Embryos at 14 days incorporated 3, 

thymidine into the liver, more highly concentrated in 

blood islands than the parenchyma; however, no 
labeling of circulating blood cells was seen at this 
time. At later stages the digestive tube as a whole 
showd an appreciable uptake of thymidine. Labeled 
mitotic figures were common in the embryonic tis- 
gues, rare and faintly labeled in the maternal uterine 
tissues. Extensive uptake occurred in the cells of the 
maternal uterus at all stages of pregnancy. Injection 
on the 13th day of pregnancy directly into the uterine 
vesicle surrounding the fetus resulted in extensive 
labeling of the embryo cells, similar to that seen pre- 
viously in the maternal uterus. These considerations 
indicate that the degree of labeling in the embryo may 
be limited, particularly before the 10th day when the 
vascular system is becoming defined, by the amount 
of tritiated thymidine that is able to reach the embryo 
before it is fixed or metabolized in other tissues. 


22, FURTHER PURIFICATION OF PARATEYROID 
EXTRACT. G.D.Aurbach,*R. N. Beck* and E. B. 
Astwood. Dept. of Medicine, Tufts Univ. Med. 





School and New England Ctr. Hosp., Boston, Mass. 

Using an assay based upon the concentration of 
calcium in the serum of parathyroidectomized, 
calcium-depleted rats injected subcutaneously with 
gelatin- suspended extracts, it was confirmed that the 
activity in dried defatted gland powder is extracted 
with hot 0.2N HCl or hot 80% acetic acid, is ultra- 
filtrable, and is precipitated with trichloroacetic acid. 
It further was found that extraction was incomplete in 
the cold using weak acid, alkali, or salt solutions but 
was efficient using phenol, alcoholic trichloroacetic 
acid. The hormone greatly favored n-butanol in dis- 
tribution from 0.1% trichloroacetic acid, 0.2% per- 
chloric acid, 0.03% p-toluene sulfonic acid, or 1% 
salicylic acid. It was not extracted from 20% acetic 
acid or 2% dichloroacetic acid, but most of the activity 
obtained by the hot HCl process was extracted by 
butanol from 1% NaCl-6% acetic acid. Greater than 
6-fold purification of Parathyroid, U.S.P. (Lilly) was 
obtained by butanol extraction from 1% NaCl 6% acetic 
acid followed by precipitation from water with 2% 
trichloroacetic acid. Further purification of this ma- 
terial was obtained by countercurrent distribution for 
100 transfers in butanol vs. 0.5% NaCl-6% acetic acid 
which separated the activity into at least 3 fractions 
With distribution coefficients near 0.06, 0.2, and 2.9 
respectively. 





Aviado 


23. ACUTE EFFECTS OF RENAL ARTERIAL CON- 
STRICTION ON RENAL CARBON DIOXIDE PRO- 
DUCTION AND ACID EXCRETION. M. Avedon*, 
D. H. Simmons and N. S. Assali*. VA Ctr. and 
Univ. of California Med, Ctr., Los Angeles. 

Nine dogs were anesthetized with sodium pento- 
barbital and ventilation was held constant with a 
respiration pump. Studies were conducted, with sep- 
arate urine collections from the kidneys, during 2 
control and 3 experimental clearance periods of ap- 
proximately 30 min each. During the experimental 
periods, the left renal artery was constricted by a 
previously placed clamp. Blood was collected from 
the left renal vein through a catheter inserted into 
the ovarian vein. Femoral artery pH (anaerobic; 37° 
C.), bicarbonate (Van Slyke), and pCO, were constant 
throughout the experiment. Following constriction of 
the left renal artery, the following changes (all 
significantly different from the right control kidney) 
occurred on the left side; urine flow, GFR, plasma 
flow and the rate of excretion of titratable acid all 
fell proportionately and progressively from 47-53% 
in the first experimental period to 55-67% in the 
third. Urine pH fell an average of 0.16 pH units. 
Total urinary acid excretion (ammonia plus T.A.) fell 
49%. Renal vein pH and pCO, were unchanged follow- 
ing constriction, implying that renal CO, production 
decreased proportionately to blood flow. These data 
suggest that the decrease in renal blood flow influ- 
ences urine acid excretion by its effect on the filtered 
load of buffer rather than by its effect on tubular 
hydrogen ion secretion (presumably because renal 
vein and tissue pH and pCO, were unchanged), since 
total urine acid excretion fell while hydrogen ion 
concentration increased. 


24. OXYGEN CONSUMPTION OF LUNG TISSUE. 
Domingo M. Aviado, Jr. and Shoji Saito*. Lab. of 
Pharmacology, Univ. of Pennsylvania Med. School, 
Philadelphia. 

The following oxygen consumptions (ml oxygen/ 
100 gm wet weight/min) were derived from in vitro 
studies of lung slices: a) lungs of 6 dogs killed by 
lethal doses of pentobarbital 0.60.05 ml; b) lungs 
from 3 dogs dying of alloxan pulmonary edema 0.5+0.1 
ml; c) lungs from 7 dogs dying of pulmonary edema 
following inhalation of steam 0.6+0.1 ml. The reduc- 
tion in oxygen consumption of the alloxan-edematous 
lungs is not entirely due to their increased moisture 
content. There is a significant difference between 
normal and edematous lungs when the results are 
expressed in terms of dry weight; a) normal 2.00.2 
#41 oxygen/mg. dry weight/min; b) alloxan edema 1.5 
+0.3 ul. oxygen/mg dry weight/min. In 7 living dogs, 
the oxygen consumption of the left lower lobe, based 
on direct measurements of bronchopulmonary blood 
flow, ranged from 0.13 to 0.9 ml oxygen/100. gm wet 
weight/min. In 5 other living dogs, the oxygen con- 
sumption of the right lung, based on direct measure- 
ments of bronchial venous outflow ranged from 0.4 to 
0.9 ml oxygen/100 gm wet weight/min. These re- 
sults reemphasize the ability of the bronchial circu- 
lation to supply most of the oxygen requirements of 
the lungs, which was overlooked by recent perfusion 
experiments of Bostroem and Lochner (Pflugers 
Arch. ges Physiol. 290:511, 1955). Calculation of the 
cardiac output by the Fick principle remains valid 
because a significant portion of the oxygen uptake by 
the lungs is included in the difference in oxygen con- 
tent of the mixed arterial blood (supplying the bron- 
chial artery) and mixed venous blood (including 
bronchial venous blood). 














Axelrod 


25. METABOLISMOF STEROIDSIN BLOOD. L. R. 
Axelrod* and N. T. Werthessen. Southwest Fndn. 
for Research and Education, San Antonio, Texas. 
Representatives of the naturally occurring steroid 

hormones, (estradiol-178 , estrone, hydrocortisone, 

testosterone, and progesterone) have been incubated 
in blood and blood fractions. It has been found that 
each class is subject to structural modifications. 

The turnover rate and structural changes vary con- 

siderably among the classes and animal species. The 

presently available evidences indicate that in each 
class the trend in transformation is toward biologi- 
cally inactive forms. Incubations, under aseptic con- 
ditions, have varied in time, from 10 min to 48 hr; 
and blood from man, rat, guinea pig, bovine and 
mouse has been employed. Among the conversions 
noted were, estrone to estradiol-17x, progesterone to 
pregnanolone, hydrocortisone to various tetrahydro 
forms and testosterone to more highly oxygenated 
structures. The data, in general, permit the conclu- 
sion that transport of steroids is not the sole function 
of blood in the overall economy of these hormones. 





26. CHANGES IN THE SYSTEM ASCORBIC ACID=> 
DEHYDROASCORBIC ACID DURING THE PROC- 
ESS OF CORTICOSTEROIDOGENESIS. Habeeb 
Bacchus, Albert F. Debons* and Vincent W. Hollis, 
Jr.* Dept. of Physiology, George Washington Univ. 
School of Medicine, Washington, D. C. 

The changes in the system ascorbic acid => 
dehydroascorbic acid<> diketogulonic acid—>(other) 
oxidation products, were studied during the process 
of corticosteroidogenesis. Adrenal slices were incu- 
bated in vitro with and without substrates which influ- 
ence corticosteroidogenesis. The methods of Roe 
were employed for partition of ascorbic acid, dehy- 
droascorbic acid and diketogulonic acid. Steroids 
were detected by ultraviolet spectroscopy, paper 
chromatography, and the Porter-Silber and other 
colorimetric methods. ACTH stimulates the produc- 
tion of 44-3-ketones as well as of 17-hydroxycostico- 
steroids by adrenal slices; in addition the oxidation 
of the ascorbate system beyond diketogulonic acid is 
significantly decreased by ACTH addition to the incu- 
bation preparations. Incubation of adrenal slices 
with dehydroepiandrosterone is followed by increased 
preduction of 44-3-ketones; in the presence of 
dehydroepiandrosterone the oxidation of the ascorbate 
system veyond diketogulonic acid is significantly 
decreased. The reduction of dehydroascorbic acid to 
ascorbic icid in these preparations is not significantly 
altered by ACTE. In the presence of dehydroepiand- 
rosterone the reduction of dehydroascorbic acid 
seems to be depressed. The possible participation 
of the changes in the ascorbate system in the process 
of corticosteroidogenesis is to be considered. 











PHYSIOLOGY 


27. ADJUSTMENTS OF THE INTRAMURAL VASCU- 
LAR BED OF THE INTESTINE DURING SHOCK IN 
THE RAT. S. Baez, S. Hershey,* and E. A. 
Rovestine.* Dept. of Anesthesiology, New York 
Univ.-Bellevue Med. Ctr., New York City. 

By direct visualization of the minute vessels in the 
submucosa and muscular coats of the jejunum or 
ileum, a series of specific criteria was obtained; 1) 
micrometric measurements of the degree of arteria] 
and venous constriction or dilatation; 2) sequential 
changes in responsiveness of the arteries, arterioles 
and venules to stimuli; and 3) overall dynamics of 
flow in the studied vascular bed. Bleeding of 1-1.5% 
and blood pressure of 70 mm Hg induced an immedi- 
ate narrowing of the large arteries and veins. The 
cross-anastomosing arteries and dependent mucosal 
arteries do not show significant changes in diameter 
at this stage. Enhanced vasomotion and hyperreac- 
tivity to topical epinephrine, however, are evident in 
the latter vessels and in those supplying the muscular 
coats. Additional bleeding and more protracted and 





prolonged hypotension exaggerated all these reactions, 


A striking feature is the excessive hypersensitization 
and constriction of the muscular veins, which greatly 
surpasses that exhibited by the corresponding 
arteries. Intense and prolonged veno-constriction, 
occurring predominantly in the proximity of the 
mesenteric border of the organ, effects a prematurely 
sluggish venous circulation in the free border. Re- 
versal of these initial adjustments and appearance of 
capillary fragility and venular stagnation of blood will 
be discussed in relation to systemic cardiovascular 
decompensation. 


28. CORONARY BLOOD FLOW IN EXPERIMENTAL 
A-V BLOCK. T.A. Balourdas* and J. C. Scott. 
Physiology Dept. and Inst. for Cardiovascular 
Research, Hahnemann Med. College, Philadelphia, 
Pa. 

Coronary flow and other factors were measured on 
complete A-V block dogs by N.O method. A-V block 
was produced by incision of the common bundle or by 
infiltration with formalin. Measurements were made 
under morphine-chloralose anesthesia from 4 to 28 
wk after the operation. Twenty-one experiments 
were performed before and after intravenous atropine 
on 10 such dogs. The results were averaged and 
compared with average values previously obtained on 
normal dogs using the same procedures. Chronic A- 
V block produced: no change in coronary flow, 
decreased ventricular rate, LV oxygen consumption, 
mean arterial blood pressure (MABP) and coronary 
resistance but increased LV efficiency. Intravenous 
atropine on the A-V block dogs produced: no change 
in either ventricular rate or MABP, decreased 
coronary resistance and LV efficiency but increased 
coronary flow and LV oxygen consumption. With the 
exception of the ventricular heart rate and MABP, 
the effects of atropine upon the normal heart are in 
the same direction but more marked. The fact that 
coronary flow and LV oxygen consumption may 
increase with atropine in the A-V block hearts, in 
spite of no change in ventricular rate and MABP, 
might be explained in terms of either cardiac meta- 
bolic or neurogenic factors. Atropine did not in- 
crease the total BMR. (Supported in part by research 
grant H-2003 (C2) from Natl. Heart Inst., PHS, and 
the Eberhard Fndn.) 











SBESBBBSTESBEEBVE 


SCRA, @SSESSsre®sespsesSsecoceBRrBSeaBSepbperoverer 





SCU- 
CK IN 


irk 
in the 


I: 1) 
erial 


ioles 


1.5% 
\edi- 


osal 
eter 
ac- 


turely 
te- 

e of 
i will 


& 





PHYSIOLOGY 


99. INFLUENCE OF URINARY IONIC STRENGTH ON 
PHOSPHATE pK', AND ON MEASUREMENT OF 
TITRATABLE ACIDITY. Norman * Robert 
W. P. Cutler* and William B. Schwartz. Dept. of 
Medicine, Tufts Univ., Boston, Mass. 

The effect of variations in ionic strength of urine 
on the pK', of phosphate was studied in 7 female dogs. 
The ionic strength was modified by changes in the rate of 
phosphate infusion and by addition of sodium sulfate to 
the infusate. For determination of the pK',, phosphate 
solutions of known ionic strength and urine samples 
were acidified to pH 4.50. Alkali was then added in an 
amount calculated to convert one half of the phosphate 
from H,PO,~ to HPO,”. In the case of urine, an 
additional amount of alkali was added to correct for 
non-phosphate buffer present between pH 4.50 and ap- 
proximately 6.8, a quantity determined by titration of 
dephosphorylated samples. After the addition of 
alkali, the pH at 37° was taken as the pK’. The ob- 
served pK' values were plotted as a function of ionic 
strength estimated from measurement of major 
urinary electrolytes, and compared with pK' values 
calculated from the Debye-Hiickel equation. Agree- 
ment between the theoretical pK's and experimentally 
determined values for both phosphate solutions and 
urines was +0.02 units. Under the experimental con- 
ditions, urine pK's varied between 6.71 and 7.03. 
Calculation of titratable acidity from the Henderson- 
Hasselbalch equation, using the experimentally deter- 
mined pK' values, indicated that significant errors 
may be introduced into this determination if an arbi- 
trary value of 6.8 is assumed for pK' of phosphate in 
urine. 


30. EFFECT OF X-RADIATION ON TISSUE ANTI- 
OXIDANTS. Albert A. Barber (intr. by Karl M. 
Wilbur). Dept. of Zoology, Duke Univ., Durham, 
N.C. 

The antioxidant capacity of a tissue appears to be 
determined by the balance of prooxidant and antioxi- 
dant substances. Inhibition of peroxide formation by a 
tissue therefore may be considered to be the mani- 
festation of a high antioxidant to prooxidant ratio. 

Rat intestinal mucosa and rabbit blood and bone 

marrow inhibited peroxide formation when added to 

incubating liver homogenates, which normally produce 
these peroxides when incubated alone. Tissues which 
possess antioxidant activity do not form peroxides 
when incubated alone. The antioxidant activity of the 

mucosa was destroyed by 800 r of whole-body x- 

irradiation but the activity of the blood and bone 

marrow was not changed by similar treatment. The 
antioxidant activity of the mucosa on DOPA autoxida- 
tion was not changed by the irradiation. This indicated 
that the decreased antioxidant activity of the mucosa 
may have been due to an increased prooxidant rather 
than a destruction of an antioxidant. Methyl linolenate 
emulsions were used to test this hypothesis. Mucosa 
from irradiated animals did catalyze the oxidation of 
these emulsions and this catalysis was increased still 
further by the addition of ascorbic acid. It appears 
that in the irradiated mucosa there is an increase of 
some iron complex which in the presence of ascorbic 
acid could catalyze lipid peroxide formation by the 
known mechanism of ascorbic acid, iron, and lipid. 

This increased prooxidant activity may be the cause 

A the increase in peroxides noted in some irradiated 
sue, 








Barlow 


31. METABOLISM OF THYROXINE DURING PRO- 
LONGED INCUBATION WITH RAT KIDNEY 
CORTEX. S. B. Barker and N. Etling.* Dept. of 
Pharmacology, Univ. of Alabama Med. Ctr., 

B ° 
Previous reports from this laboratory have shown 
that oxygen consumption of thyroidectomized rat 
kidney cortex slices, measured at 37°C., is well 
maintained for periods up to 3 days by incubation be- 
tween measurements at 5°C. in a Ringer medium 
containing thyroxine in addition to alanine or proline. 
It is here reported that thyroxine is rapidly taken up 
by the kidney slices, 16.5 ug by 60 mg tissue in 1 hr 
at 37°. From this 3,5,3',5'-tetraiodothyroacetic, 
3,5,3'-triiodothyroacetic and iodide are formed, but 
no detectable 3,5,3'-triicdothyronine. Reasons will 
be advanced for considering the formation of the 
acetic acid analogs simply as metabolisms of the 
thyroxine rather than a specific "activation" of the 
hormone. Included is the fact that addition of thy- 
roxine only after 24 hr of incubation at 5°C. still 
results in analog formation although there is no 
oxygen consumption maintenance. Heat-killed kidney 
slices have been found to "bind" thyroxine to the same 
extent as viable tissue. Over the 3-day incubation, 
deiodination of thyroxine in the medium was 38-177% 
greater in the killed tissue than in the untreated, 
Further investigation of methanol-ammonia extracts 
of the heat-killed tissue incubated with thyroxine has 
revealed the presence of considerable amounts of 
thyronine, tyrosine and at least one other non- 
iodinated amino acid. (Supported by research grants 
from the PHS and Am. Cancer Soc.) 


32. CIRCULATING LEVELS OF 17- 
HYDROXY CORTICOSTEROD IN HYPOTHERMIA. 
George Barlow, G. B. rr and Robert L. Eowe 
(intr. by R. R. Overman). Clin. Physiology Lab., 
Univ. of Tennessee College of Medicine, Memphis. 
Previous work involving adrenal cortical function 
in hypothermia has dealt principally with animals 
subjected to not only hypothermia but also to additional 
surgical stress of varying types and degrees. The 
work to be reported herein pertains to observations 
of the plasma concentration of 17-hydroxycortico- 
steroid in normal, healthy dogs which remained es- 
sentially unstressed prior to induction of hypothermia. 
The animals were anesthetized with sodium pento- 
barbital, administered intraperitoneally, after which 
the various control determinations were made. The 
dogs were then subjected to surface cooling for suffi- 
cient time to reduce rectal temperatures to 25+0.5°C. 
This temperature was then maintained for 2 hr. 
Arterial blood samples for 17-hydroxycorticoid anal- 
ysis were obtained previous to cooling and at rectal 
temperatures of 33.0, 30.0, 28.0°C. and at the end of 
the 2-hr period at 25.0°C. During the course of this 
procedure, the mean plasma concentration of 17- 
hydroxycorticoid fell, though not significantly. This 
tendency for reduced plasma concentration of steroid 
continued until after a rectal temperature of 30.0°C. 
had been attained. From this depressed level, the 
mean steroid concentration gives evidence of a sus- 
tained rise toward the normothermic levels. Various 
supporting ancillary data such as blood pressure, 
plasma volume and ECG were obtained during this 
experimental procedure. (Supported by PES Grant- 
in-Aid.) 








Barnhart 


33. INACTIVATION AND REGENERATION OF 
PROTHROMBIN ACTIVITY WITH CATHEPSIN B. 
Marion I. Barnhart (intr. by Ernest D. Gardner). 
Dept. of Physiology and Pharmacology, Wayne 
State Univ., Detroit, Mich. 

Concentrates of cathepsin from beef and rat spleen 
have ability to regenerate prothrombin activity from 
"inactive" prothrombin derivatives produced by cer- 
tain agents active in blood coagulation. Mitochondria 
also elicit prothrombin regeneration under rather 
Similar conditions. The present study utilizes 
purified cathepsin B prepared according to Green- 
baum and Fruton (1957). This intracellular proteinase 
inactivates prothrombin in an acid environment 
producing "inactive" derivatives that are able to 
regain their prothrombin activity simply by changing 
the pH of the mixture to the alkaline side. In the ex- 
perimental design employed cathepsin B as the potent 
agent appears to act in a direct manner in regenera- 
tion of prothrombin activity. No measurable throm- 
bin formation occurs during the course of either the 
inactivation or regeneration steps. Ninety-six percent 
of the purified prothrombin can be inactivated by 
purified cathepsin B; however, some of the resulting 
"inactive" derivatives still respond in the alkaline 
environment and once again exhibit prothrombin 
activity. If other conditions are selected regeneration 
of 90% of the original prothrombin activity from the 
"inactive" prothrombin derivatives occurs. The re- 
generation reaction proceeds especially well over the 
pH range 7.9-8.1 even in the absence of added accel- 
erators for the enzyme. Several of the common 
enzymatic activators and inhibitors modify the inter- 
action between cathepsin B and prothrombin or its 
derivatives. 





34. THALAMIC-HYPOTHALAMIC FUNCTION AS 

RELATED TO OVULATION IN THE RAT. Charles 

A. Barraclough (intr. by C. Clemente). School of 

Medicine, Univ. of California, Los Angeles. 

The present experiments are concerned with inter- 
relationships between the diffuse thalamic projecting 
system (DTPS) and hypothalamic control of the release 
of ovulating hormone. This system (DTPS) is con- 
sidered to be one of the afferent pathways from the 
midbrain reticular formation to the cerebral cortex 
and is thought to maintain the "active" spontaneous 
electrical activity of the cortex. However, its influ- 
ence on hypothalamic activity or function has not been 
studied in the rat. A compound which inhibits the 
DTPS but does not alter electroencephalographic 
arousal on stimulation of the midbrain reticular for- 
mation is 6-methyl-2-aminobenzothiazole (SKF- 
1045A). Utilizing the observation that hypothalamic 
activation of the adenohypophysis occurs between 2-4 
p.m. on the day of proestrus, various dosages of this 
drug were given prior to this time and their effects 
on ovulation were studied. When SKF-1045A (25 mg/ 
kg i.v.) was administered at 1:45 p.m. and 2:45 p.m., 
ovulation was blocked in 6 of 6 rats. In contrast, all 
animals treated after 4:00 p.m. ovulated. Recruiting 
responses obtained in the ventral median hypothalamus 
and lateral preoptic area by stimulation of the nucleus 
ventralis anterior of the thalamus were abolished by 
this drug but thresholds of hypothalamic and cortical 
arousal on stimulation of the midbrain reticular for- 
mation remained unchanged. Concomitant with DTPS 
depression was the appearance of high-amplitude slow 
waves in the hypothalamus and cortex but not in the 
amygdala or hippocampus. 
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35. MEASUREMENT OF RATES OF EXCRETION OF 
SWEAT SOLUTES UNDER PHYSIOLOGICAL Con- 
DITIONS. R. B. Barrueto, M. r and David E, 
Bass (intr. by D. H. K. Lee). Environmental Pro- 
tection Research Div., QM R&E Command, USA, 
Natick, Mass. 

The assessment of excretion rates of sweat 
solutes is complicated in that most collection methods 
affect local sweat rate, concentration and skin tem- 
perature. An apparatus is described which permits 
the study of rates of excretion of sweat solutes under 
physiological conditions and which permits regulation 
of skin temperature independent of: ambient conditions, 
The sweat water is collected separately from the 
associated solutes by isolating an arm in a thermo- 
regulated copper cylinder. Air at a controlled tem- 
perature is circulated through the cylinder, and the 
sweat water evaporated from the arm is collected in 
a trap system; the solutes are subsequently washed 
from the arm and the washings analyzed.. Rates of 
excretion of sweat solutes collected from one arm 
enclosed in the apparatus were compared with those 
simultaneously collected from the other (unenclosed) 
arm of men lying quietly in a hot room. The skin 
temperature of the enclosed arm was maintained at 
the same level as the unenclosed arm. In 12-16 ex- 
periments rates of excretion (per minute) were 
(enclosed vs. unenclosed arms): sodium: 15.2 vs. 
15.2 Eq; chloride: 13.0 vs. 12.9 Eq; potassium: 
3.3 vs. 3.3 HEq; creatinine: 3.1 vs. 2.8 ug; urea: 103 
vs. 101 Hg. Individual comparisons of these data in- 
dicate that the method described permits collection 
of sweat solutes under physiological conditions. 





36. VENOUS PRESSURE CHANGES FOLLOWING 
SUDDEN OCCLUSION OF THE ASCENDING 
AORTA OR PULMONARY ARTERY IN ANES- 
THETIZED CATS AND DOGS. H. J. Bartelstone, 
R. P. Bircher and P. Brazeau (intr. by S. C. 
Wang). College of Physicians and Surgeons, 
Columbia Univ., New York City, and Sandoz 
Pharmaceuticals, Hanover, N. J. 

Femoral arterial and central venous pressures in 
anesthetized cats and dogs were recorded with a 
Sanborn 150. Chest was opened and animal artificially 
ventilated. Following sudden occlusion of the ascend- 
ing aorta for 30 sec, venous pressure rose an average 
of 58 mm of saline in cats and 36 mm in dogs. Pul- 
monary artery occlusion produced a greater and more 
rapid rise in venous pressure (cats 68 mm saline, 
dogs 116 mm, average). Venous pressure fell to pre- 
test levels within 1 min of release. Results were 
duplicated upon repetition of tests in each animal. 
Twenty sec after i.v. epinephrine (5-10y/kg), arterial 
occlusion produced a greater rise in venous pressure 
(40% in cats and 70% in dogs). The effect was similar 
after adrenergic blockade. Pentobarbital was slowly 
infused until arterial and pulse pressures were main- 
tained at low levels. Test occlusions then produced 
only slight rises in venous pressure. Under these 
conditions, epinephrine infusion or deslanoside (0.1 
mg/kg) resulted in venous pressure rises, on test 
occlusion, similar to those noted prior to pento- 
barbital. When the superior and inferior vena cavae 
(azygos vein tied off) were clamped, simultaneous 
occlusion of the pulmonary artery failed to increase 
the central venous pressure during diastole. How- 
ever, venous pressure was raised in the inferior 
vena cava peripheral to its occlusion point. 








PHYSIOLOGY 


$1. OXYGEN COST OF BREATHING. R. G. Bartlett, 

Jr., H. F. Brubach* and H. Specht. Natl. Insts. of 

Health, Bethesda, Md. 

Three new procedures and apparatus for measur- 
ing the oxygen cost of breathing are described. Also 
presented are data on the O, cost of breathing over 
the entire ventilatory range. It was observed that 
each breathing rate established a different O, uptake- 
yentilation curve. Thus when tidal volumes are varied 
at each breathing rate a family of curves results. An 

uptake-ventilation curve produced by "optimum" 
combinations of breathing rate and tidal volume 
(which are close to inherently chosen combinations) 
is shown to be composed of the "efficient" segments 
of the O, uptake-ventilation curves. As the maximum 
effort at any given breathing rate is approached the 
0, cost per unit ventilation increases very rapidly 
producing a large range of O, uptake values for sub- 
jectively "equivalent maximum" efforts. It is there- 
fore suggested that when used as a clinical test more 
uniform results can be expected if the breathing effort 
is less than maximum. (Supported in part by a con- 
tract with the Office of Naval Research, Biological 
Sciences Div.) 





38. SEPARATION OF HEPARIN-INDUCED LIPEMIA 
CLEARING FACTOR FROM HUMAN PLASMA. 
Bronius Baskys, W. F. Lever and Edmund Klein 
(intr. by N. L. R. Bucher). Dept. of Biochemistry, 
Boston Univ. Med. School, and Dept. of Dermatol- 
ogy, Harvard Med. School, Boston, Mass. 

The association of clearing activity with blood 
lipids suggested extraction of in vivo heparinized 
plasma with lipid solvents for the separation of clear- 
ing factor. After mixing citrated in vivo heparinized 
plasma with ethyl ether, centrifugation produced 3 
layers. The semisolid middle layer consisted pre- 
dominantly of fibrin, comprised 2% of the plasma 
volume, and contained over 90% of the tctal clearing 
activity. (For determination of clearing activity the 
middle layer, fibrin depleted, was added to fasting 
plasma. A triglyceride emulsion was added and clear- 
ing activity measured by glycerol evolution and optical 
density changes.) Further separation of lipolytic 
components was attained by extraction of the middle 
layer with veronal buffer and fractional precipitation 
with ethanol. Maximal clearing activity was found in 
4 precipitate obtained with 0.082 mole fractions of 
ethanol, which presented a single electrophoretic 
component. Analytical ultracentrifugation indicated 1 
major component (90% and S 5.9) and 2 minor compo- 
tents. The relation of the various components to 
lipolyssi was not established. Incubation with trypsin 
for 12 hr destroyed clearing activity, indicating 
protein is an essential component of clearing factor. 
(Supported by fellowship from Dazian Fndn. for Med. 
Research and grant A-414(C6), Natl. Inst. of Arthritis 
and Metabolic Diseases, PHS.) 








Battersby 


39. FACTORS INFLUENCING PULMONARY DIFFUS- 

ING CAPACITY ON EXERCISE. D. V. Bates, W. 

F. Palmer, R. Donevan and C. J. Varvis (intr. by 

R. V. Christie). McGill Univ. Clinic, Royal 

Victoria Hosp., Montreal, Canada. 

The pulmonary diffusing capacity has been meas- 
ured using carbon monoxide during steady state 
exercise on a motor driven treadmill. The minute 
volume respired, oxygen uptake and the maximum 
volume of lung being ventilated during the exercise 
have been measured simultaneously. At the end of 
the exercise period the carboxy hemoglobin content 
of venous blood has been measured. Normal subjects 
have been studied varying in age from 20 to 50 at 
exercise loads involving an oxygen uptake of from 1 
to 31/min. These data show the following inter- 
relationships: 1) in most subjects the pulmonary 
diffusing capacity increases with increasing exercise 
and no definite plateau can be demonstrated; 2) the 
maximal volume of lung being ventilated increases 
with progressive exercise, but the mid-capacity is 
little changed; 3) the pulmonary diffusing capacity per 
liter of maximal ventilated lung volume increases 
progressively on exercise; 4) there is evidence to 
suggest that the increase in pulmonary diffusing 
capacity is less in older subjects for a given in- 
crease in oxygen uptake than it is in younger people; 
5) the correction applicable to the Dco on account of 
carboxy hemoglobin varies between 4 and 9 cc/CO/ 
min/mm Hg. Preliminary observations on the same 
subjects partitioning the overall diffusing capacity 
(D, ) into a membrane component (Dy ) and a capillary 
blood component (V) (as described by Roughton and 
Forster, J. Appl. Physiol. 11:290, 1957) will be 
discussed. 





40. PSYCHOPHYSICAL AND ELECTROPHYSIOLOG- 

ICAL ASPECTS OF VISUAL EXCITABILITY. W. 

S. Battersby and I. H. Wagman. Dept. of Neurolo- 

gy, Mt. Sinai Hosp., New York City. 

Behavioral studies show that the monocular 
threshold for a brief "test" flash of light can be 
raised 1-3 log units by a "conditioning" flash. When 
"test" precedes "conditioning" flash, threshold rises 
to reach a maximum increment near 0 msec delay. 
As the "test" flash is further delayed, threshold falls 
again to approach an asymptote. These excitability 
changes can only be explained if neural as well as 
photochemical factors are invoked. On the basis of 
time course alone, at least 2 types of neural limiting 
mechanisms can be hypothesized: one of these is 
neuro-retinal, and the other central. The existence 
of the latter can be inferred from the fact that small 
but relatively long-lasting increases in threshold 
are obtainable by presenting the "conditioning" flash 
to one eye, and the "test" to the other. Evoked poten- 
tial experiments on deeply anesthesized animals pro- 
vide only a partial correlate to these behavioral data. 
When "test" precedes "conditioning" flash, the pri- 
mary response to the first remains unaltered at 
cortex and lateral geniculate. If "test'' flash follows 
onset of "conditioning", however, a marked inhibition 
of these responses occurs. Under light anesthesia, a 
5-msec "test" flash elicits a train of waves lasting 
as long as 5 sec. Portions of this complex response 
are altered when "test" flash precedes "conditioning." 
(Supported by PHS grant No. B-174-C5.) 
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41. RADIATION INDUCED RESIDUAL INJURY IN 
RAT ERYTHROCYTE PROLIFERATION SITES. 
Siegmund J. Baum* and Edward L. Alpen. U. S. 
Naval Radiological Defense Lab., San Francisco, 
Calif. 

Female rats were exposed periodically, at 3- 
month intervals to sublethal radiation doses of 300 
and 400 r, 250 KVP. Five days post- radiation the 
animals were injected with a tracer dose of Fe 59 and 
the appearance of the isotope in the peripheral red- 
cell population was observed for 10 days post- 
injection. Hematocrits were obtained on the days of 
blood sampling. In rats exposed to 300 r a significant 
decrease in the Fe°? incorporation was observed 
with each periodic exposure. This amounted to ap- 
proximately 20% of the maximum observed in the 
previous exposure. After 3 (300 r) exposures the 
maximum iron uptake of these rats was similar to that 
of rats exposed to a single dose of 400 r. Hemato- 
crits showed similar decreases. Rats exposed to 
400 r also experienced a decrease in the maximum 
iron incorporation. The additional observed depres- 
sion with each repeated radiation in this group was 
somewhat less pronounced and may be ascribed to 
measuring difficulties at this more severe dose. 
After 2 repetitions at this latter dosage the iron up- 
take was similar to that of 500 r radiated rats and it 
decreased to that of 575 r exposed animals after 4 
periodic exposures. The greater depression of iron 
incorporation with each repeated dose is ascribed to 
the non-recoverable damage to bone-marrow pro- 
liferation sites and appears to be an exponential 
degression with the lower dose. 





42. TISSUE DISTRIBUTION OF ORALLY ADMIN- 
ISTERED 1/3! LABELED NEUTRAL FAT IN 
DOGS. Robert L. Beals,* Keith Reemtsma* and 
Harold G. Barker. Dept. of Surgery, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

Radioactivity was measured in blood and a variety 
of tissues in a total of 19 dogs. In 8 dogs I)3! labeled 
neutral fat was given by stomach tube 4 hr before — 
sacrifice; in 6 carrier free 1/3! was used in a similar 
manner. Five dogs received radioiodinated serum 
albumin intravenously 10 min before sacrifice. Thy- 
roid uptake was blocked by prior administration of 
Lugol's solution. Tissues were lightly blotted and 
allowed to drain overnight in a stoppered container 
to remove excess blood before weighing. Tissue ac- 
tivities were expressed as percentage of radioactivity 
in the blood by comparing counts/gm of tissue with 
counts/gm of blood. Markedly higher activities in 
several tissues after labeled neutral fat as compared 
with results when using RISA or inorganic I!3! sug- 
gest that specific organs take up fat (or iodine) out of 
proportion to the blood content of the organ, that the 
tag remains attached during absorption, and that the 
affinity of certain tissues for the tagged fat is not 
simply a matter of the presence of iodine. Although 
individual dogs showed variation in tissue radioac- 
tivity, the order of tissues by relative activity was 
Similar. Of considerable interest in the neutral fat 
experiments is the high activity of bile, liver, spleen 
and cardiac muscle. It is also interesting that 
cardiac muscle was trom 1.5 to 9 times as active as 
skeletal muscle. (Supported in part by PHS grant 
RG 2926 C-6.) 
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43. UPTAKE OF ACETOACETIC ACID AND GLU- 
COSE BY SKELETAL MUSCLE OF RATS. C. 8, 
Beatty, R. M. Bocek* and E. S. West.* Biochem- 
istry Dept., Univ. of Oregon Med. School, Portland, 
Previously we have reported values for uptake of 

ketone bodies by diaphragms (Fed. Proc. 16:1957), 

Since diaphragm is a specialized muscle in constant 

mction we have modified Shorr's technique of obtain- 

ing skeletal muscle fibers to use in comparison with 

diaphragm. Bessman's method (Fed. Proc. 16:1957) 

was used for acetoacetic and 4-hydroxybutyric acid 

analyses. At substrate levels of 4 mM/1 acetoacet- 

ate, fibers from fed rats took up 39.9:4.4 SE (n= 7) 

and 38.4+4.5 (n= 7) ug/100 mg/hr (wet wt) of aceto- 

acetate over 1- and 2-hr periods. Total ketone body 
disappearance paralleled acetoacetate disappearance, 

When muscle was incubated without substrate there 

was a small but insignificant loss of acetoacetic (1.3 

ug/100 mg/hr) and 4-hydroxybutyric (0.5 »g/100 

mg/hr) acids into the media over the 2-hr period. At 

substrate levels of 150 mg %, glucose uptake over a 

2-hr period by fibers from fasted rats was 2.(01+0.12 

mg/g/hr (n= 14). The Qo, of fibers averaged 0.73: 

0.04 «1/mg/hr without substrate and 0.67+0.03 y1/ 

mg/hr with substrate (acetoacetate) for the first and 

0.5140.06 u1/mg/hr and 0.55:0.04 41/mg/hr for the 

second hr. These data will be compared with data on 

diabetic rat muscle. (Aided by PHS grant A-213.) 





44. EFFECT OF ODOR FLOW RATE ON OLFAC- 
TORY RESPONSE. Lloyd M. Beidler. Div. of 
Physiology, Florida State Univ., Tallahassee. 
The magnitude of the electrical activity of the pri- 

mary olfactory nerves of the rabbit in response to an 

odor increases with the flow rate through the nares. 

Maximum response is obtained at 1 1/min. The max- 

imum instantaneous flow rate during a normal inspi- 

ration is 4 1/min. Most of the odor presented to the 
rabbit nares during normal breathing does not pass 
directly over the olfactory epithelium. Eddies pro- 

duced by an increase in odor flow rate allows a 

greater exchange of odor with the air of the olfactory 

region, and thus the olfactory response increases. 

However, when plastic tubing is inserted through the 

nares to the olfactory region of the nose, and an exit 

hole is provided by way of the sinus, the olfactory 
response is still flow dependent although a maximum 

response is now obtained at a flow rate of only 1-2 

cc/sec. Is the dependency of olfactory response on 

odor flow rate partially due to the adsorption of odor 
by the olfactory epithelium and the resultant decrease 
in odor concentration? No such decrease is observed 
when an odor is passed through the nose of one rabbit 
and conducted to the olfactory region of a second 
rabbit which is used as an odor detector. 
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45. CHANGES OF ELECTRIC POTENTIALS OF THE 

SKIN INDUCED BY HEAT. F. B. Benjamin and 

H. E. Clare.* Dept. of Physiology, Univ. of Penn- 

sylvania School of Medicine, Philadelphia. 

Skin potential measurements of rabbit and man 
were made by means of intradermal needle electrodes 
and recording with a self-balancing Brown potentiom- 
eter. Heat decreased the potential and the degree of 
change apparently corresponded to the temperature 
at the recording site, on the average one degree 
change being equal to a potential difference of 1.41 
millivolts. Cold produced a change in the opposite 
direction, i.e. increased positivity. All changes were 
independent of nerve supply and blood flow, but they 
were markedly decreased by local infiltration with 
Novovain. Mg and Ca ions inhibited the potential 
change, while K enhanced it. The findings are in 
agreement with the concept that the potential change 
is due to a change of cellular permeability. 


46, ELECTRIC ORGAN ELECTROGENESIS IN 
GYMNOTUS. M. V. L. Bennett* and H. Grundfest. 
Dept. of Neurology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
Knifefishes continuously emit, under central nerv- 

ous system control, pulses with species-specific form 

andfrequency. Pulses of G. carapo are 40-50 sec, 

triphasic externally recorded, about 1 v, lasting 1 

msec. Cylindrical electroplaques (D 300; L 150+) 

occupy longitudinal tubes (4/side) separated by about 

70 segmental septa. Plaques of each dorsalmost tube 

are rostrally innervated, other caudally. Intracellular 

spikes (0.3 msec duration; 130 mv; RP 80 mv) are 
monophasic contrasting with triphasic organ activity. 

Recorded extracellularly, but within its tube, one 

plaque's activity is diphasic, negative-positive at 

innervated face, reversed at other. Pickup outside, 
or in adjacent tubes is small, indicating high resist- 
ance tube walls. Tubes channel current with little 
attenuation at septa. Either extracellular phase may 
predominate indicating activity in both faces (unlike 
electric eel), The innervated face, of lower thresh- 
old, responds first to synaptic or intracellularly ap- 
plied depolarization. Externally applied longitudinal 
current in either direction excites that face through 
which current leaves, shown by extracellular initial 

negativity at this face. The discharge, generating a 

small intracellular spike, may then excite the other 

face, producing a second intravellular spike compo- 
nent and extracellular positivity at the first face. On 
applied intravellular hyperpolarization, orthodromic 
spikes may show two components following psp. 

Organ pulses commence with nearly simultaneous 

firing of all plaques in each dorsalmost tube; re- 





mainder fire subsequently, also nearly simultaneously. 


Thus, triphasic form results from summation of two 
diphasic components; first from rostrally, second 
from caudally innervated cells. 





47. CHANGES OF SODIUM AND WATER EXCRETION 
IN NORMAL AND ADRENALECTOMIZED DOGS 
ABRUPTLY SHIFTED FROM SALINE TO DEX- 
TROSE AND WATER INFUSIONS. R. D. Berlin,* 
G. O. Barnett* and A. C. Barger. Dept. of Physi- 
ology, Harvard Med. School, Boston, Mass. 

These experiments were designed to produce rapid 
changes in sodium and water excretion in order to 
determine whether such changes depended upon in- 
creased levels of adrenocortical hormones or merely 
upon the presence of the hormones. Trained, unanes- 
thetized, female dogs were given a constant infusion 
of isotonic saline until a steady state of sodium and 
water excretion was established. Then, to effect a 
rapid rise in water excretion and fall in sodium 
excretion 500 ml of water was given by stomach tube 
and the infusion shifted from saline to 5% dextrose in 
water. In normal dogs, within 90 min of the water 
load, the rate of sodium excretion fell 100-200 ».Eq/ 
min while the rate of water excretion rose 4-6 ml a 
minute without measurable change in creatinine clear- 
ance. After a number of such control experiments 
these animals were adrenalectomized and given suf- 
ficient cortisone and DOCA to maintain normal serum 
electrolyte concentrations. The above experiments 
were then repeated after withdrawal of ACH therapy 
for varying intervals. In the adrenalectomized dogs 
off therapy for 24-48 hr the observations on sodium 
and water excretion were identical with those noted 
in the normal state. After increasingly longer periods 
without ACH therapy progressive decrements in the 
magnitude of change of sodium and water excretion 
were observed. 





48. SIMULTANEOUS QUANTITATION OF UNCOM- 
BINED ANTIGEN AND SOLUBLE AND PRECIP- 
ITABLE ANTIGEN-ANTIBODY COMPLEXES BY 
PAPER ELECTROPHORESIS. S. A. Berson, R. S. 
Yalow* and K. Newerly.* Radioisotope Service, 
VA Hosp., New York City. 

Incubated mixtures of rabbit anti-human serum 
albumin (Ab) and 1131-labeled human serum albumin 
(Ag) are analyzed by paper electrophoresis. In 
region of marked Ab excess, all radioactivity mi- 
grates with middle or fast y globulins. Precipitable 
complexes which appear at higher Ag concentrations 
remain at site of application on paper ("origin"). 
With progressive increase in Ag concentrations, Ag- 
Ab complexes first become completely precipitable 
and then again completely soluble. In region of Ag 
excess, uncombined Ag appears as a new peak mi- 
grating with rabbit albumin. At still higher Ag con- 
centrations, the peak of unbound Ag continues to in- 
crease, while Ag bound to antibody, though increasing 
absolutely to an asymptotic value, becomes relatively 
less prominent. Total Ag-combining capacity of anti- 
sera exceeds 3-6 fold maximum precipitable Ag. 
Soluble Ag-Ab complexes show a progressive increase 
in electrophoretic mobility with increase in Ag con- 
centration, finally migrating ahead of g globulins; 
these observations are in accord with anticipated 
relationships between relative Ag:Ab concentrations 
and composition of Ag-Ab complexes. Following 
addition of a marked excess of unlabeled human 
serum albumin to soluble Ag-Ab complexes, dissoci- 
ation of labeled Ag-Ab is evidenced by a progressive 
increase in the free Ag peak with time. On addition © 
of excess unlabeled Ag to precipitable Ag-Ab com- 
plexes, solubilization of the complex takes place 
within a few hours and is accompanied with, and 
followed by, dissociation of the complex and release 
of free labeled Ag. The total binding capacity of 
antisera and the kinetics of formation and dissocia- 
tion of Ag-Ab complexes are susceptible to analysis 
by these methods. 





Beutner 


49. DIRECT MYOCARDIAL ACTION OF UNSATU- 
RATED FATTY ACIDS ON OTHER OXIDIZABLE 
SUBSTANCES. Reinhard H. Beutner. Med. Re- 
search Lab., Still College, Des Moines, Iowa. 
Atherosclerosis or related vascular disturbances 

do not constitute the sole etiology by which the heart 

may be damaged if a deficiency of "essential" (un- 
saturated) fatty acids prevails. A direct action of 
these essential fatty acids on the myocardium can be 
demonstrated if we study a set-up in which a lipoidal 
layer is sandwiched between two identical saline so- 
lutions. This lipoidal layer is oxidized on one side 
but remains reduced on the other side. Electric 
energy (appearing as electromotive forces) is pro- 
duced by the process of oxidation, provided that the 
lipoidal layer contains oxidizable lipids, particularly 
linoleic acid. These oxidizable lipids are indispen- 
sable for the generation of electric power, as experi- 
ments show. Only heat, but no electric energy, is 
produced by oxidation, (in a like set-up) of soluble 
carbohydrates, proteins or dispersed lipids. Also in 
living tissue the oxidation of oxidizable lipids con- 
tained in a membrane seems to be the principal 
source of electrical energy, although oxidizable 
water-soluble substances may exert a secondary in- 
fluence. Electric energy can be converted into 
mechanical energy (by a process yet unknown), while 
heat cannot be so converted, according to the second 
law of thermodynamics. Since the heart is the largest 
consumer of electrical and mechanical energy, the 
conclusion is that oxidizable lipids are indispensable 
for myocardial function. 





50, RESTORATION OF OXIDATIVE PHOSPHORYLA- 
ION BY VITAMIN K,. Robert E. Beyer (intr. by 

David Rapport). Dept. of Physiology, Tufts Univ. 

School of Medicine, Boston, Mass. 

Vitamin K, has been functionally implicated in 
electron transport and phosphorylative pathways. 
When vitamin K,, emulsified by ultrasound treatment 
and stabilized with crystalline serum albumin, is , 
added to mitochondria after irradiation with 2600 A 
light, high P/O values are not restored (0.48, succi- 
nate; 0.57, glutamate). Oxidation of glutamate and 
succinate is diminished and not restored by additions 
of vitamin K,, ATP, Mn**, DPN, cytochrome c, 
cocarboxylase, irradiated crystalline serum albumin, 
FMN, FAD and versene, singly or all together. 
Oxidative and phosphorylative loss resulting from 
irradiation with 3600 A light may be reversed, how- 
ever. The addition of cytochrome c increases both 
oxidation and phosphorylative efficiency in the suc- 
cinate system (P/O values: 0.67 increased to 1.59) 
but not the glutamate system. Vitamin K, at low con- 
centrations (9 x 109M, final concentration) appears 
to affect the DPN dependent glutamate oxidation and 
its phosphorylation but not the succinate system (P/O 
values: glutamate, 0.79 increased to 1.55). Cyto- 
chrome c is effective only in the presence of vitamin 
K, in the glutamate system (P/O values: 0.79 in- 
creased to 2.31). These data appear to localize the 
K, effect between glutamate dehydrogenation and 
Slater's 'Factor."" The oxidation of succinate and 
glutamate is not protected during ultraviolet irradi- 
ation by versene, AMP, ADP, glutathione, cystine, 
ITP, GTP and UTP. Considerable protection is 
afforded by the presence of serum albumin and ATP 
during irradiation. 
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51. PLASMA NON-ESTERIFIED FATTY ACIDS IN 
HYPERTHYROD STATES. E. L. Bierman,* 
Clayton Rich* and I. L. Schwartz. Rockefeller Inst., 
New York City. 

The fasting plasma non-esterified fatty acid con- 
centration (NEFA) has been studied in 3 groups of 
hyperthyroid subjects. These were: 1) 8 untreated 
patients with typical clinical and biochemical evi- 
dences of hyperthyroidism. Their mean fasting NEFA 
was 1103+164 uEq/I, significantly higher (p <.01) than 
normal values of 572+280 uEq/l. 2) 7 euthyroid 
patients were rendered hypermetabolic during a total 
of 10 periods lasting 1 month each by oral treatment 
with 0.15-0.20 mg/day 1-triiodothyronine (trith), 
During treatment their fasting NEFA concentrations 
grad lly rose from control values which averaged 
5091172 .Eq/1 to significantly higher values (p <.01) 
which averaged 10131384 .Eq/l. At the same time 
the metabolic rates rose and the cholesterol concen- 
trations fell. 3) the acute response to 1 or 2 mg of 
trith given intravenously was studied in 4 euthyroid 
subjects. In each case, the fasting NEFA concentra- 
tion was found to rise after 4 hr, when compared in 
the same patient with samples taken a‘ter a similar 
period of fasting when no trith was given. In the 5th 
and 6th hours the difference between the control and 
treatment values was significant (p <.02) and by the 
6th hour the mean increase was 750 uEq/l. During 
this experiment the metabolic rate also rose, but no 
consistent change of plasma cholesterol or glucose 
concentration was observed. These studies show 
that the increased energy requirement of hyperthy- 
roid subjects, well-known to be associated with 
increased mobilization and oxidation of fat, is also 
consistently associated with elevated concentrations 
of NEFA in the plasma. 





52. REFLEX ACTIVITY OF THE EXTERNAL ANAL 
SPHINCTER IN THE CAT. Beverly Bishop (intr. 
by G. Clark). Dept. of Physiology, Univ. of 
Buffalo, Buffalo, N. Y. 

The external anal sphincter of the cat is under 
tonic contraction which is inhibited by colon disten- 
tion. However, augmentation, not inhibition, of 
sphincter activity occurs when buffered solutions 
below pH 3.0 and above 8.0 are introduced into the 
colon. However, further colon distention can still 
override this augmented sphincter response demon- 
strating that these solutions have not been destruc- 
tive. Experiments utilizing spinal transections, 
spinal nerve ligations and dorsal root cutting indicate 
that the second sacral dorsal roots are the chief site 
of entry for the inhibitory impulses initiated by colon 
distention. The external sphincter is innervated by 
the mixed somatic pudendal nerves. When one 
pudendal is sectioned and Metycaine is applied periph- 
erally to the other, the spontaneous discharge from 
the sphincter disappears even though motor activity 
can be evoked from the sphincter by stimulation of 
the circumanal skin (the anal reflex) or by penetra- 
tion of the anus (the guarding reflex). This selective 
anesthetization of the pudendal demonstrates that 1) 
the tonic discharge is itself reflex in nature and 2) 
that the afferent limbs of the anal and guarding 
reflexes may traverse routes other than that of the 
pudendal nerves. Spinal ligation experiments have 
demonstrated separate spinal centers for the tonic 
discharge, the inhibitory colon-sphincter reflex and 
the anal and guarding reflexes. 
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53. DIMINISHED BLOOD ATP LEVELS INDUCED IN 
THE CHICK BY DIETARY ALUMINUM HYDROX- 
IDE GEL. Charles Bishop and Christine B. 
Williams (intr. by Fred. R. Griffith, Jr). Chronic 
Disease Research Inst. and Dept. of Medicine, 
Univ. of Buffalo, Buffalo, N. Y. 
Feeding newly-hatched chicks a diet containing a 
high concentration of reactive aluminum hydroxide 
gel (25 mg/gm food) produces a syndrome of weak- 
ness leading to death within a week after onset. This 
syndrome is associated with a reduction of plasma in- 
organic phosphate. The intramuscular injection of an 
emulsion of sodium monophosphate prevents this 
weakness and reduces mortality rate. In the present 
study of these effects, TCA extracts of blood were 
fractionated for nucleotides on Dowex-1 formate 
columns. The most marked changes were found in 
the ATP concentrations. In the first series, the gel- 
treated animals had an ATP level 60% of their con- 
trol; and gel-treated animals also receiving phosphate 
injections had an ATP level 76% of control. Ina 
repeat series using 2 groups in each category, the gel 
and gel-phosphate groups both had ATP levels 71% of 
control. It is suggested that the weakness induced by 
aluminum hydroxide gel, and associated with phos- 
phate deprivation, may be related to a disturbance in 
ATP concentration. 


54. MAMMALIAN SPERM CELL MODELS REACTI- 
VATED BY ATP. D. W. Bishop (intr. by Seymour 
Katsh). Dept. of Embryology, Carnegie Inst. of 
Washington, Baltimore, Md 
Sperm models have been prepared from the rabbit, 

mouse, rat, bull and man. Cells extracted with KCl 

and digitonin (ionic strength = 0.18 ») respond to ATP, 

ADP and ITP with rhythmic flagellations, occasionally 

/ accompanied by forward progression. Extraction is 
expedited by Versene, phosphate-buffered at pH 7.0 to 

1.3. PVP is beneficial but not essential. ATP reac- 

tivation requires Mg** and is improved by Ca** 

Flagellation is usually slower than that of fresh 

sperm, but frequently the rate is high, with no corre- 

lation between frequency and ATP concentration. 

Motility is occasionally restricted to the proximal or 

distal end of the tail, and isolated tails alone can be 

reactivated. Pyrophosphate, a plasticizing agent, in- 
creases the amplitude of beat of rodent sperm. Mo- 

tility is inhibited by the SH poison, Salyrgan, at a 

concentration of 103M. Trypsin and sonic vibration 

also inhibit reactivity. Reactivations are best per- 
formed in a phosphate-buffered medium (pH 7.2) of 

KCl, MgCl,, CaCl, PVP and ATP (ionic strength = 

0.18 »), but ‘motility, lasting from 4 to 20 min, occurs 

if ATP is introduced in isotonic NaCl or KCl or in 

Ringer's solution. Models can be reactivated after 

storage for 55 hr at 3°C. and, in 50% glycerin, for 3 

months at -20°C. Models are inhibited by Marsh 

factor, isolated from muscle, and this inhibition is 
partially counteracted by Ca**. The study of sperm 
cell models indicates the presence of contractile 
protein, similar to muscle actomyosin. 
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55. LUNG VOLUMES IN SMOKERS: AND. NON- 
SMOKERS. Henry Blackburn,* Josef Brozek, 
Walter Carlson* and He street Taylor. 
Univ. of Minnesota School of Public Health, 
Minneapolis. 

In connection with studies on the chronic effects 
of lifetime cigarette smoking, lung compartments 
were measured in 222 clinically healthy business 
and professional men aged 47-57 years. Mean age 
and relative body weight were similar in different 
categories of cigarette smokers and of non-smokers. 
Acute effects of smoking were excluded. Vital Ca- 
pacity (VC) and Residual Volume (RV) were measured 
with the subjects seated, in air (VC) and under water 
(RV) in connection with body density determinations. 
Total Lung Capacity (TLC) and RV/TLC x 100 were 
calculated. Compared to the Never Smoked category, 
all smokers combined showed smaller VC (263 cc.), 
larger RV (148 cc.), smaller TLC (122 cc.), and 
larger ration of RV/TLC (2.6%). The differences in 
VC and RV/TLC &% are statistically significant (P< 
.05 and<.01). The relationship of lung volume to 
smoking is in the direction to be expected if smoking 
were a repeated source of bronchial irritation causing 
increased airway resistance. In each intensity cate- 
gory of smoking the vital capacity was smaller and 
residual volume greater than in the Never Smoked 
category but the observed differences were not uni- 
formly proportional to smoking intensity. Thirty- 
one individuals had successfully stopped all smoking 
one or more years prior to the lung volume measure- 
ment. The mean values in this group were not sig- 
nificantly different from the Never Smoked category. 





56. CELLULAR HYDRATION AND INTRARENAL 
REGULATION OF GLOMERULAR FILTRATION 
RATE. William D. Blake. Univ. of Oregon Med. 
School, Portland. 

When aqueous or electrolytic solutions of dextrose 
or mannitol were rapidly infused into conscious or 
anesthetized dogs, the observed changes in renal 
hemodynamics were dependent on a variety of condi- 
tions including the electrolyte balance at the time of 
infusion and the nature of the solution infused. When 
dogs were on the standard diet (5 gm NaCl + 1 gm 
KCl a day), infusion of 5% dextrose in water at 40-60 
ml/min for 12 min increased renal blood flow and 
glomerular filtration rate. When the same dogs were 
on a sodium "free" or sodium and potassium "free" 
diet, the same infusion decreased glomerular filtra- 
tion rate and increased renal vascular resistance. 
The increased resistance was not abolished by renal 
denervation or adrenergic blockade. Inclusion of 
sufficient potassium in the infusion fluid (10 ».Eq/1) 
prevented the usual decrease in glomerular filtration 
rate in one sodium-depleted dog. The KCl did not 
have this effect when the dog was on a potassium 
"free" diet. Although other variables cannot yet be 
excluded, the observed regulation of glomerular 
filtration may tentatively best be related to some 
function of cellular hydration operating directly at 
the renal level. 








Blaquier 


57. ROLE OF THE INTACT KIDNEY IN EXPERI- 
MENTAL HYPERTENSION. P. Blaquier,* A. 
Gomez* and S. W. Hoobler. Dept. of Internal 
Medicine, Univ. of Michigan Med. School, Ann 
Arbor. 

In all of 12 rats, made hypertensive by figure of 
eight ligature of the sole remaining kidney, the trans- 
plant of a normal kidney to the femoral artery and 
vein resulted in reduction or normalization of the 
blood pressure. In 7 of 8 experiments clamping of 
the blood supply to the transplanted kidney restored 
the hypertension. The effects were not the result of 
reduced peripheral resistance since the creation of 
an A-V fistula between the renal artery and vein did 
not lower the blood pressure in 5 experiments in 
which a subsequent kidney transplant was effective. 
They were not due to the renal inactivation of renin 
since hypertension caused by infusions of this sub- 
stance into binephrectomized rats was not lowered 
by the transplant nor was the pressor effect of renin 
reduced by infusing this substance through the renal 
artery into a normotensive recipient. The possibility 
that the transplanted kidney released a depressor 
substance was considered; however 6 transplants to 
normotensive rats were without effect on the blood 
pressure and the transfer of a hind limb of another 
rat into the femoral vessels of a hypertensive recip- 
ient did not result in any reduction in blood pressure 
in 6 or 7 experiments. The method described pro- 
vides a valuable technique for studying the antihyper- 
tensive function of the normal kidney. 





58. ANALYSIS OF INOTROPIC ACTION OF OUABAIN 
ON ISOLATED ATRIA. John R. Blinks (intr. by 
Eugene M. Renkin). Lab. of Cardiovascular Phys- 
iology, Natl. Heart Inst., Bethesda, Md. 

A method has been devised to measure diastolic 
volume, amplitude of isotonic contraction, and force 
of isovolumetric contraction of isolated left atria of 
small mammals. The atrium is made gas-tight and 
is filled with oxygen under variable pressure. It is 
mounted in a fluid-filled chamber which communi- 
cates, through a:large-bore stopcock, with a con- 
ductivity cell arranged to record the volume of fluid 
displaced by the atrium. When the stopcock is closed, 
the force of isovolumetric contraction is measured 
with a strain gauge manometer. Temperature and 
frequency are controlled. The preparation is being 
used to study effects of drugs with inotropic activity 
upon the interrelation of frequency, filling pressure, 
diastolic volume, amplitude of isotonic contraction, 
and force of isovolumetric contraction in atria of 
cats and rabbits. As others have shown, contractile 
force varies with frequency, and declines at rates 
above and below an optimum. This optimum lies 
within or below the usual range of heart rates for the 
animal in question. The positive inotropic action of 
ouabain has been observed only at low frequencies; 
it appears to be limited to frequencies below that 
which was optimal before digitalization. This 
agrees with the finding of others that digitalis abol- 
ishes the staircase phenomenon. The characteristics 
of atrial diastolic pressure-volume diagrams and 
Starling curves will be described briefly and actions 
of drugs upon them noted. 
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59. PLASMA INCOMPATIBILITY AS A CAUSE OF 
TRANSFUSION REACTIONS IN DOGS. 


J.Q. 
(intr. by A. S. V. Burgen). Physiology Sop haat 
Canada. 


Univ., Montreal, 

In normal mongrel and purebred dogs, a wheal 
always develops after intradermal injection of homol- 
ogous non-autologous plasma, but not after similar 
injection of autologous plasma (the animal's own 
plasma) (Bliss, Stewart and Fuller, Brit. J. Exper. 
Path., in press). To determine whether infused non- 
autologous plasma also evokes a response different 
from that of infused autologous plasma, mongrel dogs 
were twice transfused with 20 ml/kg of plasma, one 
transfusion consisting of autologous plasma and one 
of non-autologous plasma. After every non-autologous 
transfusion, the recipient animal developed mild to 
severe cutaneous whealing; none of these same dogs 
showed any reaction to autologous transfusion. The 
expansion of plasma volume was only 52+10% (mean 
+S.E.) of the volume of infused plasma after non- 
autologous transfusion, but was 10319% after auto- 
logous transfusion. Reactions to non-autologous 
transfusion occurred in the presence of red cell 
compatibility. The situation is thus ar.alogous to that 
described with regard to wheal formation after intra- 
dermal injections of non-autologous and autologous 
plasma, and it is likely that the systemic and cutane- 
ous responses have a similar basis. In further ex- 
periments, the antihistaminic Mepyramine prevented 
the whealing reaction to non-autologous transfusion, 
and increased the efficiency of non-autologous plasma 
as a volume expander. 


60. EFFECTS OF CARDIAC WORK ON GLYCOGEN 
FRACTIONS OF THE HEART. Don H. Blount* and 
Dallas K. Meyer. Dept. of Physiology and Pharma- 
cology, Univ. of Missouri Med. Ctr., Columbia. 
Previous observations have indicated that chronic 

work loads imposed on cardiac muscle produces a 

significant increase in the glycogen content of the 

myocardium. In this study an increased work load 
was placed on the rat heart by coarctating the abdom- 
inal aorta by means of a small silver ring. This 
caused an increase, after 5 days, in the ratio of left 
ventricular weight to body weight and a substantial 
increase in carotid artery pressure. Under these 
conditions the total glycogen content of the rat heart 
was increased with the predominant elevation found 
in the unbound fraction. Operated and sham-operated 
control rats sacrificed 1 hr after injection of glucose 

c!4 showed greater incorporation of activity in the 

free form of the glycogen than in the bound form. 

However, the proportion of the labeled glucose syn- 

thesized to glycogen in the operated animals was less 

than in the controls. Whether this is due to a reduced 
turn over of glycogen in the hypertrophied heart or 
interference with absorption of glucose due to coarc- 
tation has not been determined. The ratio of radio- 
activity in the free and bound fractions of glycogen 
was essentially the same in operated and control 
rats. (Supported by a grant from the Missouri Heart 

Assn.) 


PHYSIOLOGY : 










na 














BESSSERBBSERERBESSESIESE._...F 






















THEFSSESLESCEERFSTFERFZESST ZZ. Ff 











onic 


id 


ear SEETEE CE 


id Be 


5 = 








PRYSIOLOGY 
ti, COMPARATIVE EFFECTS OF WIN 5494 ON 

LEFT CORONARY FLOW. J. Richard R. Bobb 

and Harold D. Green. Physiology and Pharma- 

cology Dept., Bowman Gray School of Medicine, 

Winston-Salem, N. C. 

Blood flow from the carotid artery into the distal 
jalf of the descending ramus of the left coronary was 

ed with the electromagnetic flowmeter (Rev. 

jst. 27:707, 1956). Both intracoronary and intrave- 
yous injections of Win 5494 (3-Dimethylamino-1, 1, 
}-tris- (4- methoxyphenyl)-1-propene HCl) dilated the 
coronary bed without increasing the forcefulness of 
contraction; this response is similar to that which 
follows injections of sodium nitrite. In contrast, 
nicotine, aminophylline, papaverine and epinephrine 
increased blood flow but also augmented the force- 
fulness of contraction (as indicated by the occurrence 
a backflow during isometric contraction, greater 
amplitude of the peripheral coronary pressure pulse, 
and shortening of the duration of systole). Tachy- 
phylaxis was noted with nicotine but not with the other 
drugs. Conclusion: Win 5494 would appear to possess 
the desirable traits of the nitrites and to be superior 
tp aminophylline and papaverine as a coronary vaso- 
dilator. (Supported by PHS grants H-2718 and H-487, 
ada grant from Sterling-Winthrop Research Inst.) 


2. DEVELOPMENT OF "ACTIVE" ABSORPTION IN 
CHICKS. Phyllis Holt Bogner (intr. by Paul L. 
McLain). Univ. of Maryland, College Park, and 
Univ. of Pittsburgh School of Medicine, Pittsburgh. 
Pa, 

Rate of alimentary absorption of several reducing 


sugars was determined in embryonic and young chicks. 


fugar solutions (18%) were placed in the crops of 14-, 
i- and 0-day chicks and 17-day embryos in amounts 
of 2.0, 0.6, 0.6 and 0.15 ml respectively. In all, 13 
sugars were tested. The quantity absorbed was taken 
as the difference between the amount fed and that 
recovered from the digestive tract after a 30-min 
absorption period. Results were expressed as mg 
absorbed/100 gm body weight/30 min. Statistical 
malysis indicated that 14-day chicks "actively" 
tbeorbed d-galactose, d-glucose, d-xylose, and d- 
fructose in that order; the remaining sugars were 
absorbed at significantly slower rates. Three-day 
thicks absorbed d-glucose at the rapid rate observed 
among older birds. In contrast, embryos and 0-day 
chicks absorbed all sugars tested, vis., d-xylose, d- 
glucose, d-mannose, d-glycero-d-galactoheptose and 
tellobiose, at very slow rates suggestive of a passive 
process. In these age groups there was a trend for 
tbeorption rate to vary inversely with molecular size 
of the sugar and there were uniformly small differ - 
ences between mean absorption coefficients of sugars 
vhich in turn differed only slightly in size. These 
findings indicate that the mechanisms responsible for 
‘active" absorption probably develop during the first 
few days after hatching. 
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63. COMPARATIVE POTENTIATING ACTION OF 
VARIOUS STEROIDS ON CONTRACTION OF 
VASCULAR SMOOTH MUSCLE. David F. Bohr 
and George Cum: .* Dept. of Physiology, 
Univ. of Michigan, Ann Arbor. 

Strips of rabbit aorta were mounted in Krebs so- 
lution to which calcium versenate had been added to 
prevent the oxidation of epinephrine. They were 
stimulated for 20 min by epinephrine in a concentra- 
tion which caused about 1/3 maximum contraction 
(isotonic). At the end of 7 min a steroid or potassium 
was added to the bath and its effect on the contraction 
noted for the remaining 13 min. Desoxycorticosterone 
(which produced a detectable potentiation of the con- 
traction in a concentration of 0.1 g/ml of bath) was 
used in various concentrations to bracket the poten- 
tiating action of other steroids. Initial measure- 
ments indicate that the relative steroid concentrations 
required to produce a potentiation equivalent to that 
of desoxycorticosterone are: ouabain = 1; SC-5233 = 
1.5; hydrocortisone = 5; aldosterone = 7; SC-8109 = 8; 
cortisone > 25; 2-methyl-9alpha-fluoro-hydrocortisone 
>25; SC-6584 >25. (SC compounds kindly supplied 
by Dr. Sturtevant, G. D. Searle & Co.) Nearly double 
the normal potassium concentration of 4.7 ».Eq was 
required to produce the degree of potentiation 
effected by 1 »g/ml desoxycorticosterone. It is 
noteworthy that no parallelism exists between the 
potentiating action of the various steroids and their 
effects on renal handling of electrolytes or their 
effects on blood pressure. (Supported by grant PHS 
H-2578 from the Natl. Heart Inst., PHS.) 


64. CHANGES IN RENAL FUNCTION DURING THE 

INDUCED APNEA OF DIFFUSION RESPIRATION. 

V. C. Bohr, R. J. Ralls* and R. E. Westermeyer.* 

Dept. of Physiology, School of Medicine, College 

of Med. Evangelists, Loma Linda, Calif. 

If apnea is induced in dogs by overdoses of thio- 
pental sodium, urine production will be greatly 
diminished or totally cease, despite good hydration, 
normotensive arterial pressures and adequate oxy- 
genation of the animals by means of diffusion respi- 
ration. This oliguria or anuria can be largely 
reversed by infusion of osmotic diuretics, although 
mercurialxanthene diuretics and Diamox diuretics 
do not alter the course of the developing anuria. 
Likewise, unilateral surgical stripping of the renal 
pedicle, unilateral splanchnicectomy, or spinal hemi- 
section cause the kidneys on the side of the lesions 
to continue to produce urine after the contralateral 
intact kidneys become anuric. The clearances of 
PAH and creatinine are depressed in both intact and 
surgically denervated kidneys during the apnea. 
However, the depression is very much less in the 
denervated kidneys. A diminution in PAH extraction 
ratios, which appear to correlate with a drop in blood 
pH, was also observed. 








Bondurant 


65. EFFECT OF ACCELERATION ON PULMONARY 
COMPLIANCE. Stuart Bondurant (intr. by J. 
William Heim). Aero-Med. Lab., WADC, Wright- 
Patterson AFB, Ohio. 

Previous x-ray studies have shown that during 
sustained positive acceleration (foot to head), the 
diaphragm is depressed and the lungs become less 
radio-opaque. Dyspnea is not prominent. During 
sustained transverse acceleration (back to chest) 
dyspnea is marked. To evaluate the ventilatory 
effects of such accelerations, pulmonary compliance 
has been measured by the method of Mead and 
Whittenberger in 5 subjects during accelerations of 
30 sec duration on the human centrifuge. Observa- 
tions were made at 3.0 and 3.5 positive g and at 4.0 
and 5.0 transverse g. At each g level the mean of 5 


measurements of dynamic compliance of each subject 


was determined. Compliance decreased from a pre- 
run group mean of .167+ .026 1/cm H,O to .121+.022 
at 3 positive g and to .106+.011 at 3.5 positive g. 


During transverse acceleration compliance decreased 


from a pre-run value .174+.038 to .105+.031 at 4 g 
and to .083+.041 at 5g. The changes from control 
values are all significant at the p<.05 level. During 


positive acceleration, the functional residual capacity 


increased by 100-600 cc. During transverse accel- 
eration the increase was less than 250 cc. Changes 
in FRC of this magnitude are not usually associated 


with a change in compliance. Both positive and trans- 


verse acceleration cause an apparent decrease in 
pulmonary compliance which is not related to change 
in functional residual capacity. 


66. REGION OF TUBULE FLUID SODIUM CONCEN- 
TRATION DROP IN NECTURUS KIDNEY. Phyllis 
A. Bott. Dept. of Physiological Chemistry, 
Woman's Med. College of Pennsylvania, 
Philadelphia. 
Both in fed (Proc. 8th Conf. on Nephrotic Syndrome, 





New York, 1956, pp. 39-51) and fasting animals the 
concentration of fluid sodium has been shown to be 
approximately the same as that of serum, throughout 
the proximal tubule. Ultramicro flame photometer 
analyses of fluid collected from individual tubules of 
Necturus kidney indicate that the most rapid drop in 
sodium concentration occurs in the region 20-40% of 
the way along the distal tubule. This is somewhat 
proximal to the region of acidification reported by 
Montgomery and Pierce (Am. J. Physiol. 118:114, 
1937) but not to the sites of all pH drops reported by 
them. Casts of individual tubules and of the renal 
arterial systems of Necturi have been prepared by 
injecting neoprene. From these and by observation 
of the exposed kidney during tubule fluid collections 
it appears that the region of rapid sodium concentra- 
tion drop is in the narrowest part of the distal tubule 
where its convolutions come in close contact with 
glomerular capsules and arterioles. A correlation 
between changes in pH, sodium, potassium, chloride 
and water in the distal tubule is attempted. (Aided 
by grants from the Life Insurance Med. Research 
Fund.) 











67. BUNDLES OF GLYCEROL-TREATED RABBIT 
PSOAS MUSCLE AS ATPASE AND WORKING 
MODELS. William J. Bowen. Natl. Insts. of 
Health, Bethesda, Md. 

The level of ATPase activity of fine fiber bundles 
(ca 150. wide) of psoas muscle is about 0.02 and 0,12 
uM ATP/mg/min at 0.001 M and 0.01 M ATP. The 
response of enzymic activity to Mg** and K* is nearly 
absent. This characteristic contrasts markedly with 
the enzymic responses of homogenized glycerol- 
treated muscle and myosin B. It seems to be unre- 
lated to impermeability to Mg** because additions of 
Ca** produce augmentation of usual magnitude. At 
0.01 M and 0.02 M ATP bundles will lift weights so 
as to perform 75-125 ergs of work in the initial 3-5 
sec. Magnesium is required. Preliminary estima- 
tion of the energy released from splitting ATP (using 
8600 cal/mole from Podolsky and Morales, J. Biol. 
Chem. 218:945, 1956) during the 3- to 5-sec period 
of maximum exertion indicates that the energy 
released and the energy provided may be about equal 
when extra-fine bundles (ca 100.) are used. These 
estimations are made by extrapolating the amount of 
ATP split during a 10-min incubation to the initial 
3- to 5-sec period. Extrapolation in which the initial 
rate is taken to be greater than the over-all linear 
rate (Tonomura and Kitagawa, Biochimet. 
acta 26:15, 1957) for a 10-min incubation indicates 
considerably more energy is provided than is 
utilized. Expenditures of energy as heat and gain in 
entropy are neglected. 










68. ERRORS IN pH MEASUREMENT ARISING IN 
CALOMEL REFERENCE ELECTRODES. A. 
Freeman Bradley* and John W. Severinghaus. 
Anesthesia Research Lab., Natl. Heart Inst., 
Bethesda, Md. 

A source of error in pH measurement, and in 
pCO, computed from pH, has been found to arise in 
calomel reference electrodes with small area semi- 
permanent liquid junctions. We have determined, at 
25°C., the potential changes between a standard 
calomel electrode with a renewable gravity stabilized 
saturated KCl liquid junction and 9 commercial 
calomel electrodes using wicks, glass sleeves or 
annular orifice liquid junctions, when the connecting 
solution was changed from a 0.01 M, pH 7 buffer to 
various solutions: buffers from pH 6 to 8, ionic 
strengths from 0.001 to 1.0 M, 0.1 N HCl and NaOH, 
blood and plasma. The potential difference between 
2 calomel half cells should be independent of the so- 
lution connecting them. All of the test cells had ran- 
dom errors «as great as 0.08 pH in the best and 0.36 
in the worst electrode tested. The mean pH error 
which these 9 electrodes would introduce into a 
glass-calomel cell would be: plus 0.05 at 1.0 M, 
-0.09 at 0.001 M, plus 0.08 in HCl, -0.05 in NaOH, 
negligible from pH 6-8, plus 0.01 for blood and 0.00 
for plasma. Random errors in blood and plasma 
were as great as 0.08, and in only 2 of the 9 were 
always less than 0.01. These 2 best electrodes were 
large wick type Beckman electrodes not suited for 
anaerobic blood pH measurement. As a control, 4 
McInnes Belcher (Cambridge) calomel electrode was 
also tested and no error greater than 0.005 units was 
found with any of the above solutions. Error of the 
method was 0.002 pH. (With assistance of Dr. Roger 
Bates, Natl. Bureau of Standards.) 
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#). EFFECTS OF OCCLUSION OF ONE PULMONARY 
ARTERY ON PULMONARY CIRCULATION IN MAN. 
M. Brandfonbrener,* G. M. Turino,* A. Himmel- 





stein* and A. P. Fishman. Dept. of Medicine, 

Columbia Univ., New York City. 

Bronchospirometry, arterial cannulation and 
ardiac catheterization, with a balloon tipped 
catheter, were performed for: 1) measurement of 
plood flow through each lung separately after inflation 
the balloon in one pulmonary artery, 2) determina- 
tion of the relationship between blood pressure and 
flow in the unoccluded lung, 3) estimation of the pul- 
monary blood volume, and 4) assessment of the effect 
ddiverse stimuli on the acutely restricted pulmonary 
yscular bed. Observations in 15 subjects indicated 
that placement of the bronchospirometry tube has no 
fect on pulmonary artery pressure, although cardiac 
wtput may be twice normal. Moreover, complete 
oclusion of one pulmonary artery, identified by 
cessation of ipselateral oxygen uptake and associated 
vith a contralateral blood flow of approximately 3 
times normal, elicits an average rise in main pul- 
monary artery blood pressure of only 3 mm Hg. 
Distal to the balloon, the pulse pressure assumes a 
"wedge"’ character; dye injected there slowly leaves 
the pulmonary circulation and the gaseous composition 
ofaspirated blood reflects traversal of the pulmonary 
capillaries rather than bronchial arteries. After 
occlusion of one pulmonary artery, acute hypoxia in 5 
subjects elicited greater increments in main pulmo- 
mry artery pressure than did moderate exercise. 
These latter observations emphasize the inability of 
blood flow and "back pressure" to account for the pul- 
monary pressor response to acute hypoxia. 


1. FACTORS DETERMINING DURATION AND MEAN 
RATE OF VENTRICULAR EJECTION. E. Braun- 
wald, S. J. Sarnoff and W. N. Stainsby.* Lab. of 
Cardiovascular Physiology, Natl. Heart Inst., 
Bethesda, Md. 

The independent influences of a variety of factors 
modifying the duration and mean rate of left ventric- 
War ejection were studied in 13 canine isolated sup- 
ported heart preparations, and in 10 dogs with a com- 
plete circulation. It was observed that an increase in 
stroke volume alone consistently prolonged the dura- 
tion of ventricular ejection and increased the mean 
tate of ejection except in the failing heart in which 
the decrease in stroke volume encountered on the 
descending limb of its ventricular function curve 
ecasioned a prolongation of the duration of ejection. 
Atany given stroke volume, an increase in heart rate 
ilone shortened the duration of ejection per beat, 
prolonged the duration of ejection per minute and 
increased the mean rate of ejection. At any given 
tardiac output, an increase in heart rate shortened 
the duration of ejection per beat but prolonged the 
duration of ejection per minute. An increase in mean 
*rtic pressure alone had little influence on the dur- 
ition of ventricular ejection unless aortic pressure 
was markedly elevated, which prolonged the duration. 
Hypothermia alone prolonged the duration of ejection 
vhile sympathomimetic amines shortened it. Large 
Yolumes of metered mitral regurgitation had no 
tect on the duration of ejection into the aorta while 
‘omparable volumes of metered aortic regurgitation 
tid prolong the duration. 
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71. SFFECT OF THYROID HORMONES AND TEM- 
PERATURE ON KINETICS OF CONTRACTION 
AND RELAXATION OF VENTRICULAR HEART 
MUSCLE. William R. Brewster, Jr., James P. 
Isaacs, Patricia F. Anne M. Nylander and 
Raymond Y. Chock (intr. by Henry K. Beecher). 
Anesthesia Lab. of Harvard Med. School at 
Massachusetts Gen. Hosp., Boston, Mass. 

The kinetics of isometric contraction and relaxa- 
tion have been observed in intact athyroid, euthyroid, 
and thyroid fed dogs utilizing Walton strain gauge 
arches sutured to segments of both right and left 
ventricular heart muscle. The animal's heart and 
body temperatures were varied from 42°C. to 17°C. 
Isometric contraction and relaxation of muscle dis- 
played 4 distinct phases for analysis: 1) initial con- 
traction characterized by a rapid and near maximal 
increase in tension; 2) contracted state during which 
a further slow increase in tension may occur; 3) re- 
laxation; 4) relaxed state. The temperature coeffi- 
cients (Q10) and Arrhenius activation energy (u) 
values were calculated for the duration of the above 
states, for the tensions developed and for the oxygen 
consumption/ml/m2/min. The Q10 values for the 
phase of initial contraction and for the tension 
developed varied from 1.09 to 1.38, with u values of 
2,600 cal. to 6,400 cal. In contrast, the duration of 
the contracted state and the time required for iso- 
metric relaxation had Q10 values varying from 2.7 
to 3.4, and u values of 18,390-22,100 cal/mole. A 








' linear, inverse, exponential relationship existed 


between the metabolic rate and either the duration 

of the contracted state or the time required for 
relaxation. Contraction possesses the characteristics 
of a physical process involving ionic interaction, 
diffusion, or viscous flow. Relaxation has the kinetic 
characteristics of an enzymatic reaction associated 
with and dependent upon chemical bond energy or 
electron transfer. 


72. CORRELATION BETWEEN UNEVEN VENTILA- 
TION OF THE LUNG AND ARTERIAL SATURA- 
TION IN EMPHYSEMA. W. A. Briscoe, E. M. 
Cree,* J. Filler* and H. E. J. Houssay.* Cardio- 
Pulmonary Lab., Columbia Univ., Bellevue Hosp., 
New York City. 

Nitrogen wash-out studies were followed by 
nitrogen wash-in studies in 10 patients with chronic 
pulmonary emphysema. During the wash-out, the 
patients breathed oxygen for 15 min during which 
time collections of mixed expired air were made and 
analyzed by a nitrogen meter. During the wash-in 
study, the patients breathed air for about 30 min and 
similar collections were analyzed on a Scholander 
apparatus. Arterial blood samples were obtained in 
the same patients while breathing air in a steady 
state. Wash-in and wash-out curves were analyzed 
on the basis of a two-chamber system. They agreed 
fairly well in showing that a large volume of alveoli 
was very poorly ventilated. Arte1ial blood oxygen 
saturation ranged from 65 to 95%. In 8 of the 10 
patients, these saturations were higher than the values 
calculated from 1) the measured volume and venti- 
lation of the poorly ventilated alveoli and 2) the work- 
ing assumption that all parts of the lung receive per- 
fusion in proportion to their contained gas volume. 
This suggests that in these 8 patients, the poorly 
ventilated alveoli were underperfused ‘vith blood, 

i.e. they were receiving only 40-90% of the perfusion 

expected on the basis of their lung volume. 














Brody 


73. REASSESSMENT OF RESPIRATORY MECHANICS 
IN CATS AFTER SHAM OPERATION, ABDOMINAL 


MUSCLE SECTION, EVISCERATION AND HEPA- 

TECTOMY. Alfred W. Brody, John J. Connolly, 

Jr.* and Harry J. Wander.* Dept. of Medicine, 

Creighton Med. School, and Regional Respiratory 

Ctr., Creighton Memorial, St. Joseph's Hosp., 

Omaha, Neb. 

Investigations of the effects on the mechanics of 
respiration of the abdominal contents and muscula- 
ture were carried out by measuring in anesthetized 
cats, the respiratory elastance, outflow resistance 
(k, and k,), total "oscillating" resistance, tissue 
resistance, and the phase shift, velocity ratio, and 
natural frequency by pressure-flow and by pressure- 
surface velocity methods (Am. J. Physiol. 186:142, 
1956 and J. Appl. Physiol. 9:213, 1956) before and 
after one of the following procedures: 1) a sham 
operation consisting of cutting through the abdominal 
wall and peritoneum along the linea alba; 2) this plus 
section of the abdominal wall from the umbilicus 
perpendicularly around to the back; 3) this plus re- 
moval of the gastrointestinal tract, spleen and 
omentum; and 4) this plus removal of the liver. Tis- 
sure resistance decreased following removal of the 
G.I. tract and still further after hepatectomy, the 
total decrease amounting to 1/4 to 1/2 the original 
value. The fully freed diaphragm was found to be 
nearly in phase with the chest walls during frequency 
testing. Trends in certain of the other values will 
be discussed. (Supported in part by Research Grant 
H-1951 from Natl. Heart Inst.) 








74. PATTERNS OF MOTOR NEURON RESPONSE. 
John M. Brookhart and Xenia Machne.* Dept. of 
Physiology, Univ. of Oregon Med. School, 
Portland. 





Recent anatomical information (Liu and Chambers, 


1957) has stimulated an examination of ventral root 
responses to excitation of dorsal root and lateral 
column of spinal cord in the frog (Rana pipiens). The 
cords were isolated, bathed in balanced gas- 
equilibrated nutrient solution at approximately 15°C. 
Stimulation of DR9 or 10 initiated typical reflex dis- 
charges and electrotonically conducted slow waves 
from ipsilateral VR9 and 10. A submaximal condi- 
tioning volley in either dorsal root facilitated a sub- 
sequent test reflex from the other dorsal root for 
approximately 15 msec then inhibited during the 
subsequent 25 msec. Lateral column stimulation at 
segment 7-8 produced a smaller slow wave of 
shorter latency with less motor neuron discharge. 
Between 10 and 50 msec after a conditioning root 
volley, lateral column stimulation evoked a greatly 
increased (up to 1500%) brief, highly synchronized 
motor neuron discharge. Repetitive DR excitation 
evoked asynchronized motor neuron firing; repetitive 
cord excitation evoked synchronous discharge with 
each stimulus. The preliminary results support the 
inference from anatomical studies that two func- 
tionally different pathways for the excitation of frog 
motor neurons are available. 
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75. ENERGY EXPENDITURE OF MOTIONS. Lucien 


Brouha and Paul E. Smith, Jr.* Haskell Lab, 

Newark, Del. 

The muscular forces required to produce a motion 
can be measured by utilizing piezo-electric quartz 
crystals and recording the voltage produced when 
they are stressed. The detecting platform designed 
by L. Lauru is a rigid, triangular structure which 
permits the location in space of the various quartz 
crystals so that they can simultaneously pick up force 
phenomena arising vertically, frontally and trans- 
versally. As soon as the subject moves on the plat- 
form, the quartz crystals are submitted to pressure 
variations. These are proportional to the forces 
applied by the body to the platform as equal and op- 
posite reactions to the effort required to perform the 
motion. It is possible to establish a relation between 
these forces and the energy eonsumed. Raising and 
lowering both arms was performed to a metronome 
count for 1 min. Platform records were taken dur- 
ing the exercise and O, consumption war measured 
continuously during exercise and recovery. The 0, 
consumption was correlated with the integral of the 
force-time curves. The coefficient of correlation for 
3 subjects performing the motion at various rates 
and with various loads was .83. Consequently, the 
force-time curves developed on the platform approach 
metabolic measurements in their ability to estimate 
energy expenditure and they can be used as a meas- 
ure of the physiological cost of a given motion. 





76. SINGLE UNIT ACTIVITY AT DIFFERENT 
LEVELS OF THE CAT RETINA. Kenneth T. 
Brown and Torsten N. Wiesel (intr. by Stephen W. 
Kuffler). Wilmer Inst., Johns Hopkins Med. School, 
Baltimore, Md. 

Micropipette electrodes have been used in the un- 
opened cat eye to record single unit activity extra- 
cellularly at different retinal levels. Two new dis- 
charge patterns have been seen in ganglion cells. 
Strong inhibition of impulses may occur during the 
stimulus without a subsequent "off" discharge, and in 
some cases inhibition outlasts the stimulus by several 
seconds. Conversely, an "off" discharge may be seen 
with no sign of inhibition during the stimulus. 
Methods have been developed for identifying cells of 
the inner nuclear layer, and both spontaneous and 
light induced impulse activity have been found in 
these cells. The receptive fields of these cells ar 
functionally organized like those of ganglion cells; 
there is either an "on" center and "off" periphery, 
or vice versa, with mutual inhibition between the two 
areas. Single units responding to light stimuli with 
graded slow potentials, without any sign of impulse 
activity, have been found slightly toward the choroid 
from the inner nuclear layer. Intracellular recor- 
ings have been made on rare occasions from these 
units. A few satisfactory intracellular recordings 
have also been obtained from ganglion cells, showing 
particularly that the maintained "on" discharge i8 
accompanied by a maintained depolarization. 
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PHYSIOLOGY 


"1. EFFECTS OF LIGHTING REGIMEN AND 
’ BLINDING UPON GROSS MOTOR ACTIVITY OF 

MICE. R. T. Bruss,* E. Jacobson,* F. Halberg, 

H. A. Zander* and J. J. Bittner.* Univ. of Minne- 

sota Med. School, Minneapolis, and Cambridge 

State School and Hosp., Cambridge, Minn. 

Ten electronic actometers, consisting of cages 
mounted on vertically compliant suspensions reso- 
mnt at 90 hertz, actuated motors from electro- 
dynamic speakers to provide velocity-sensitive 
transducers. The electrical outputs were amplified 
and, after amplitude discrimination, actuated digital 
registers. These were simultaneously photographed 
athourly intervals. Gross motor activity in such 
cages was recorded for individual mice, feeding and 
drinking ad libitum, at a temperature of 25°C., in 
light from 06:00 to 18:00 (alternating with darkness). 
The 24-hr rhythm thus recorded was compared with 
data obtained following inversion of lighting schedule, 
institution of continuous darkness, or blinding. A 
gradual activity rhythm phase shift followed the sud- 
den lighting inversion and was completed within one 
week, when illumination during daily light period was 
~14 foot-candles. In constant darkness and after 
blinding, a free-running circadian period came to the 
fore, the rhythm falling out of step with the environ- 
ment, thus indicating the operation of intrinsic mech- 
anisms (J. Lancet 73:20, 1953), synchronized by light 
received by the eyes. Lighting governs the phase of 
thythm while its period is relatively light independ- 
ent and also relatively temperature independent, over 
the range from 17 to 25°C. 








18. CONCENTRATION OF IODIDE-131 BY RAT 
THYROID HOMOGENATE AND SUBCELLULAR 
FRACTIONS. George W. Buckaloo and David V. 
Cohn (intr. by Lena A. Lewis). Radioisotope 
Service, VA Hosp., Kansas City, Mo., and Dept. of 
Biochemistry, Univ. of Kansas Med. School, 
Lawrence. 

The binding of iodide-131 by rat thyroid gland 
homogenate and subcellular fractions was studied 
wing a technique introduced by Wyngaarden and 
Stanbury (J. Clin. Endocrinol. 11:1259, 1951). The 
tissue fractions in Visking casing were dialyzed 
against KI131 in pH 7.4 potassium phosphate buffer 
for 2-48 hr at 5°C., after which the radioactivity 
within the casing and in the dialyzing medium was 
tetermined. Thyroid mitochondria was 10 times more 
active than homogenate or other subcellular fractions 
in establishing concentration gradients between the 
dialyzing bag and medium. Submaxillary gland 
homogenate was approximately half as active as thy- 
tid tissue, whereas heart, liver and kidney prepa- 
tations were inactive. After dialysis the contents of 
the casings were chromatographed on paper with 2 
NNH ,OH-butanol-ethanol (2:5:1). Four radioactive 
species were invariably found to be associated with 
iodide-concentrating preparations: Species I (Rf,O), 
protein-bound; Species II (Rf,40-50), inorganic iodide; 
Species II (Rf,50-60) and IV (Rf,90-100), unidentified. 
The radioactivity in species I, II and IV increased 
vith time of dialysis and accounted for the rise in 
Concentration gradient. Bisulfite inhibited binding 
and only Species II was found. Conversely, H,O, 
increased binding and the radioactivity in all species 
Was elevated. Species IV and III may be similar to 
"unknown 1 and 2" found by Taurog, Tong and 
Chaikoff (J. Biol. Chem. 237:759, 1957). 








Burgess 


79. VENTRICULAR RESPONSE TO SUDDEN WORK 
LOADS. N. M. Buckley, N. J. Zeig* and E. P. 
Porter.* Physiology Dept., Albert Einstein College 

cine, New York City. 

The effect of sudden alterations of load on the 
working ventricle is being studied in the isolated left 
ventricle of the dog heart. The left ventricle is filled 
under controllable hydrostatic pressure and empties 
against a controllable resistance, and performs work 
under a wide range of loads (Fed. Proc. 16:17, 1957). 
During contraction and early relaxation, the ventricle 
may be suddenly loaded further by a briefly applied 
maximal resistance, timed at various intervals from 
the QRS peak of the electrocardiogram. Similarly, 
late during relaxation, the ventricle may be suddenly 
loaded further by a briefly applied large filling pres- 
sure. Changes in the rates of contraction and relaxa- 
tion are determined from simultaneously recorded 
left ventricular and aortic pressure curves. Since 
the sudden increase in work load is applied only dur- 
ing a single beat, previous beats are used as controls 
and subsequent beats are analyzed for evidence of 
recovery. Results will be presented which show that 
1) once contraction is begun, increasing the aortic 
resistance after opening of the aortic valve ina 
single beat alters the rate of intraventricular pres- 
sure change during that beat; and 2) once relaxation 
is begun, increasing the aortic resistance before 
closing of the aortic valve, or increasing the filling 
load after opening of the mitral valve, alters the rate 
of relaxation during that beat. 





80. GROWTH-PROMOTING ACTIVITY OF VITAMIN 


B,, AND A CRYSTALLINE GRASSHOPPER 
PIGMENT. L. E. Burgess* and D. T. Rolfe. 
Physiology Dept., Meharry Med. College, Nash- 
ville, Tenn. 

It has been reported (Fed. Proc., 15:28, 1956) 
that a reddish-brown crystalline pigment, isolated 
from the egg of the grasshopper, can replace vitamin 
Bj» in stimulating red blood cell production in mice 
rendered anemic by phenylhydrazine hydrochloride. 
The presert investigation was designed to test the 
ability of this crystalline grasshopper pigment to 
replace vitamin B,, in stimulating growth in depleted 
weanling rats fed casein-dextrin diet with iodinated 
casein. This basal diet for vitamin B,, depleted 
rats was supplemented, for 3 wk, with graded levels 
of either vitamin B), or the grasshopper pigment. 
Results of this growth assay demonstrates that 
weanling rats depleted on this basal diet for 11 days 
show a depression of growth rate which is counter- 
acted by the administration of either vitamin B,), or 
the grasshopper pigment. We were also interested 
in determining whether any difference of the growth 
effects could be detected between oral and intra- 
peritoneal administration of grasshopper pigment. 
Oral and intraperitoneal administration of the grass- 
hopper pigment, at critical levels, yields approxi- 
mately equal growth response. In these cases, the 
animals supplemented with either vitamin B), or 
the grasshopper pigment continued to gain weight. 
(Aided by grant from the Natl. Insts. of Health.) 








Burlington 


81. ENZYME PATTERNS OF KIDNEY CELLS 
GROWN IN CULTURE. H. Burlington (intr. by 
Gustav Eckstein). Dept. of Physiology, College of 
Medicine, Univ. of Cincinnati, Cincinnati, Ohio. 

A variety of enzyme systems have been examined 
as part of a study designed to assess the functional 
capacities of kidney cells grown in culture. Tryp- 
sinized preparations of kidney cortex of the rat, 
guinea pig, rabbit and dog were grown in several 
media and harvested at varying intervals for enzyme 
studies. Acid and alkaline phosphatase, adenosine 
triphosphatase, esterase, glucose-6-phosphatase, 
d-amino oxidase, and succinic dehydrogenase are 
among the systems investigated. The enzyme pat- 
terns found in cells grown in culture are compared 
with the patterns seen in the original innoculum. 


82. MODIFICATION OF OXYGEN TOXICITY IN 
MICE BY METHYLENE BLUE. Daniel 
Caccamise,* Daniel L. Gilbert* and Rebeca 
Gerschman. Dept. of Physiology, Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 
Niy. 

Since methylene blue has been reported by other 
workers to lessen some of the effects resulting from 
lack of the biological antioxidant, vitamin E, it was 
considered of interest to further investigate this 
redox dye in oxygen poisoning. Female CFW mice 
were injected i.p. with either 0.535 uM of methylene 
blue or with its reduced form, leucomethylene blue, 
and tested for survival at various oxygen pressures. 
Methylene blue increased survival time at 2 or 3 
atmospheres of oxygen but had no apparent effect at 
6 atmospheres. Leucomethylene blue had a similar 
but less pronounced influence. Since both the colored 
and leuco forms had somewhat similar effects, it 
seems plausible that factors other than the reversible 
changes between the two forms must be involved. 

The protective action of this redox dye appears to 

have an optimum oxygen pressure to show this effect; 

a pattern revealed by many other substances which 

modify the toxicity of oxygen (Gerschman et al, Am. 

J. Physiol., in press). Possible mechanisms of action 

will be discussed. 
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83. RETENTION OF CO, FOLLOWING CARBONIC 45, DIA 

ANHYDRASE INHIBITION. S. M. * RF. 
Leeds,* L. P. Travis* and A. B. Otis. Dept. of ae 
Physiology, Univ. of Florida College of Medicine, of Li 
Gainesville. Dian 
There is in the literature both theoretical and the d 

experimental evidence that administration of carbonic § yism c 

anhydrase inhibitors leads to CO, retention, but there § HCl | 

is little information as to the magnitude of the reten- @ sch was 
tion. We have attempted to measure the CO, reten- 

tion in anesthetized dogs following intravenous injec. 4 fipid an 

tion (50 mg/kg) of acetazolamide (Diamox). In series § dation. 

1 the animals were allowed to breathe spo , lM arrent 

In series 2 ventilation was artificially maintained at J] tat fou 

a constant value and in addition the renal arteries gplied 

were ligated to prevent urinary loss of CO,. Follow. # jor by c 

ing drug injection the dogs in series 1 showed an control | 

immediate reduction in CO, output in expired gas, be accot 

During the next hour ventilation and CO, output (lion (2 

gradually increased until the latter reached the con- § results : 

trol value. The amount of CO, retention was caleu- § posite 
lated to be 23 cc/kg on the average. The animalsof 4 jpnic an 

series 2 also showed an immediate reduction of CO, # ng/kg h 

elimination following the drug and were still retain- or the se 

ing CO, at the end of 65 min. At this time the reten- § crease o 

tion was calculated to be 79 cc/kg. Using the dataof 4 geretor 

Shaw and M r (Am. J. Physiol. 93:422, 1930) to there wa 

estimate the slope of the CO, dissociation curve for 4 mie pro 

the whole body, the increase in mean body P.o. was §j The ratir 
calculated to be about 10 mm for series 1 and about @ pss, Ar 

40 mm for series 2. These estimates appear to be dot retr 

consistent with observed changes in the CO, content § want.) 

and pH of arterial blood. (Supported by Contract AF 

41(657)-102 with School of Aviation Medicine, USAF.) 

84. EFFECT OF EXPOSURE TO COLD ON THE #6. SUBS 
COENZYME A CONTENT OF LIVER TISSUE. DEVE 
James Campbell, G. R. Green,* E. Schénbaum* Physi 
and Harvey Socol.* Dept. of Physiology, Univ. Hanov 
of Toronto, Toronto, Canada. "A" fi 
It was found that elevation of the coenzyme A ure chic’ 

(CoA) content of the liver is a response of the raton 9 (lal blo 

exposure to cold. The CoA extractable from the liver @ (onductic 

tissue of adult rats at the environmental temperature § te same 

of 142°C. exceeded that of rats at 23°C. by 21-50%; 

the over-all means being 140 and 106 units/gm of 

fresh tissue respectively. The differences were 

significant, and were similar when the values were 


calculated per gm total solids of liver, or per 100 
gm body weight. These increases occurred early 
during adaptation, within 1-3 days, and persisted in 
the adapted animals, up to 24 days of exposure. The 
response was observed also in animals fed on puri- 
fied diets deficient in pantothenic acid, suggesting 
that the increase in CoA may be due to increased 
synthesis of the cofactor from endogenous precur- 
sors. There are also indications that the addition of 
2% of ascorbic acid to the diets increased the 
amounts of CoA extractable from the liver. (Supported 
in part by a grant from the Defence Research Board 
of Canada.) 
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#5, DIAMOX AND DIURIL STUDIES ON STOMACH. 

Cpriane Canosa,* Kathryn C. Kalkhof* and W. S. 

. Depts. of Physiology and Chemistry, Univ. 
of Louisville, Louisville, Ky. 

Diamox decreases the potential and secretory rate 
gthe dog's stomach. To elucidate further the mech- 
wism of Diamox action, the effect of applied current 
mm HCl secretion in the Diamox inhibited dog's stom- 
gh was determined. The chambered gastric segment 

tion was used with 0.16 M NaNO, as mucosal 
fluid and with maximal histamine plus Mecholyl stim- 
dation. The magnitude of the effect of application of 
arrent from serosa to mucosa was much less than 
tat found in controls. Only a small fraction of the 
plied current (serosa to mucosa) could be accounted 
for by changes in H and Cl ion secretion, while in 
control experiments, almost 100% of the current could 
te accounted for by changes in H (an increase) and 
(lion (a decrease) secretion. Implications of these 
results and those in which current was sent in the 
qpposite direction will be discussed. Another car- 
nic anhydrase inhibitor, Diuril, in doses up to 50 
ng/kg had essentially no effect on either the resting 
othe secreting stomach (except for a possible de- 
ease of 5 mv in resting P.D. and slight increase in 
secretory rate). Following large doses (700 mg/kg) 
there Was a gradual decrease in P.D. and secretory 
nite probably due to a general deterioration of dog. 
fhe ratio of Diuril in secretion to serum was 0.04 or 
kss. An incidental finding of an apparent increased 
tot retraction was observed. (Supported by NIH 
grant.) 


, SUBSTRATES SUPPORTING ACTIVITY IN 
DEVELOPING NERVE FIBERS. F. G. Carpenter. 
Physiology Dept., Dartmouth Med. School, 
Hanover, N. H. 

"A" fibers within mixed nerve trunks from imma- 
ture chicks (16-21 days incubation) become inexcitable 
(otal blockade) after 2 hr in nutrient-free Ringer's. 
(onduction in the "C" fibers persists up to 5 hr under 
he same conditions. In contrast desheathed nerves 
{tom adult chickens or rats are capable of transmit- 
ling impulses up to 24 hr in the same media. With 
{og nerve more than 4 days are necessary for total 
llockade under similar conditions (Greengard, Brink 
ind Colowick, 1954). Addition of 5mM/1 glucose or 
Wruvate to the suspending media rapidly restores 
tnduction to both A and C groups. Pyruvate and 
tlicose are equally effective in maintaining propaga- 
ton under aerobic conditions for extended periods 
lutthe survival time of conduction with paired nerves 
wrobically is longer in 5mM/1 glucose than in 
mM/1 pyruvate. For both substrates nitrogen 
aurvival time of transmission is inversely propor- 
onal to frequency of stimulation from .1 to 10/sec. 

malonate leads to blockade with glucose as 
strate yet, following substrate free media there 
no restoration to a normal excitable state when 
uher succinate, fumarate, glutamate or glutamine 
lave been present for 5hr. These findings suggest: 
glycolytic energy source in immature axons is 
ble for activity during anerobiasis; a Krebs 

ele supporting a fairly intense oxidative metabo- 
im; relative cell membrane impermeability to the 

Mer intermediates. 
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87. EVALUATION OF AN EXPERIMENTAL FULL 
TORSO PRESSURE SUIT FOR THE DOG. E. T. 
Carter,* E. J. Re r,* F. A. Hitchcock and 
R. Epps.* Dept. of Physiology, Ohio State Univ., 
Columbus. 

A specially constructed altitude suit was devised 
for use on the dog to provide information not easily 
obtained on humans. Circulatory function after 
pressurization of the suit and helmet to 100 mm Hg 
at ground-level was studied on the argument that a 
device for purposes of protection against the effects 
of altitude must not interfere with normal physiolog- 
ical functions when activated at sea-level pressure. 
Observations were made on 13 animals, 4 serving 
as controls. By use of directly placed catheters and 
strain gauge transducers, pressures were determined 
before, during and after suit pressurization at the 
following points: carotid artery, right auricle, abdom- 
inal inferior vena cava, esophagus, stomach, and the 
suit-helmet system. Cardiac output was estimated 
by the dye-dilution curve technique during these 
same periods. Although x-ray studies indicated that 
this particular suit configuration did not permit pul- 
monary hyperinflation, there was a marked depres- 
sion of cardiac output following activation of the suit. 
There was also a decrease in systemic arterial 
pressure and a rise in central venous pressure. 
Correlative analyses of the intragastric, intraeso- 
phogeal, and suit-helmet pressures indicate a uni- 
form application of pressure over the torso and an 
efficient counter-pressure with regard to intrapulmo- 
nary pressure. In spite of the apparent efficiency of 
application of pericorporeal pressure, there was 
obviously serious interference with hemodynamics. 
Implications of the above results are discussed. 





88. INFLUENCE OF HUMAN URINE AND NITRO- 
GLYCERINE ON CORONARY VASCULAR RE- 
SISTANCE AND O, CONSUMPTION IN THE 
ISOLATED SUPPORTED HEART. R. B. Case,* 
S. J. Sarnoff and R. Macruz* (intr. by L. Dotti). 
Lab. of Cardiovascular Physiology, Natl. Heart 
Inst., Bethesda, Md. 

The influence of nitroglycerine and urine on coro- 
nary vascular resistance was observed in the isolated 
heart preparation in which the hemodynamic condi- 
tions could be held constant. It was thereby possible 
to eliminate from consideration influences other than 
the direct ones of these agents on coronary vascular 
resistance. Continuous recording of the following 
were made: aortic and coronary flows; aortic, left 
atrial, pulmonary artery and right atrial pressures; 
heart rate (controlled); arterial and mixed coronary 
venous saturation by densitometry. Gasometric 
analyses were done on arterial and coronary venous 
blood prior to and during the peak effect after the 
introduction of the agent. Myocardial consump- 
tion was calculated after the Fick principle. The 
following observations were made: 24 specimens of 
human urine (1-20 cc) from 8 subjects each produced 
a substantial diminution in coronary vascular resist- 
ance. A satisfactory dose-response relationship was 
obtained. Ten cc of urine produced 2.5-3.0 times 
the increase in coronary flow produced by 10 cc of 
saline containing 0.6 mg of nitroglycerine. Since the 
narrowing of the arteriovenous O, difference directly 
compensated for the observed increases in flow, 
neither agent altered either myocardial oxygen con- 
sumption or efficiency while the working conditions 
of the heart were held constant. 








Catchpole 


89. SERUM PROTEINS AND MUCOPROTEINS IN 
EXPERIMENTAL AMYLOIDOSIS. H. R. Catchpole, 
C. L. Pirani* and A. Bestetti.* Dept. of Pathol- 
ogy, Univ. of Illinois College of Medicine, Chicago. 
Amyloidosis was induced in mice by daily injection 
of 0.5 ml sterile neutral casein solution. Groups were 
bled at 1, 2 and 3 months. Other groups received 
cortisone during the experiments, or nitrogen mus- 
tard in the last weeks of treatment. Casein-treated 
animals showed amyloid in 0% at 1 month; 40% in 2 
months; 80% in 3 months. Cortisone tended to pre- 
vent, nitrogen mustard to enhance amyloid formation. 
Sera were electrophoresed on paper, and strips 
stained for protein, and by a periodic acid Schiff 
method for CHO-containing proteins which visualizes 
distinct fractions corresponding to o-1, 2-2, and 4- 
globulins. Controls showed no changes in protein or 
mucoprotein in 1-3 months. Casein-treated animals 
showed no changes in albumin, «-1 and »-globulins, 
but significant increases in «-2 and 4-globulins 
whether amyloid was present or not. The last 2 
fractions were also increased when measured as 
CHO. Cortisone and cortisone plus casein animals, 
which failed to show amyloid, had similar but less 
marked trends in protein, while CHO values were 
unchanged from control levels. In the nitrogen mus- 
tard and mustard plus casein groups, the last only 
showed increased protein and carbohydrate. Amyloid 
formation correlates better with carbohydrate- 
containing protein moieties of serum fractions «-2 
and £ than with serum proteins or with serum hexose 
and hexosamine levels, which were also studied. 





90. METABOLISM OF GLUCOSE-C!* TO CO, AND 

GLYCOGEN BY ISOLATED PERFUSED HEART. 

H. Mead Cavert, Sang Don Rhee* and Ruth B. 

Deal.* Dept. of Physiology, Univ. of Minnesota, 

Minneapolis. 

Glucose metabolism has been studied in the iso- 
lated, rhythmically contracting dog heart perfused 
with blood by the Langendorff technique. Glucose-C!4, 
labeled either in carbon 1 only or in all 6 positions, 
was infused into the perfusing blood to maintain es- 
sentially constant for a 4-hr period the plasma glu- 
cose level and the specific activity of plasma glucose. 
Two whole blood control experiments indicated that 
the correction of data from the isolated heart 
for glucose metabolism by perfusing blood is rela- 
tively small. In 5 isolated heart experiments, the 
average corrected percentage of respiratory CO, 
derived from plasma glucose was 33% (range, 18- 
43%). Therefore the isolated beating heart, perfused 
under normoglycemic conditions, may readily obtain 
a substantial portion of its energy from circulating 
plasma glucose. A mean of 18% (range, 14-31%) of 
cardiac glycogen isolated from the perfused hearts 
was derived from plasma gl.cose. From 5 to 8% of 
glycogen was replaced per hour by labeled glycogen, 
indicating that heart glycogen may be much less 
metabolically inert than has been previously sup- 
posed. In no case did the sum of glucose conversion 
to CO., lactate, pyruvate and glycogen exceed 50% of 
measured glucose disappearance from the perfusing 
blood. Therefore at least one half of glucose removed 
from blood by the isolated heart must be accounted 
for by conversion to other metabolites. 
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91. EVIDENCE FOR THE TOXIC FACTOR 

A. B. Chaet and M. Albert (intr. by W. L. 

Physiology Dept., Boston Univ. School of Medicine, 

Boston, and Marine Biological Lab., Woods Hole, 

Mass. , 

A study has been made to determine whether or 
not evidence for the toxic factor theory in heat death 
could be found in lower animals. The author hag pre- 
viously described a toxin released after scalding the 
marine annelid, Phascolosoma gouldii, whereas the 
present report deals with a toxin found in an addition) 
invertebrate phylum. When the arm of a starfish 
(Asterias forbesi) was scalded for 2 min in 76° gea 
water, autotamy occurred in 8-9 hr. Indications are 
that this is, in part at least, due to the presence of a 
toxic factor since coelomic fluid taken immediately 
from scalded starfish (45 sec at 76°C.) and injected 
into normal starfish (0.1 cc/gm) resulted in approxi- 
mately 80% of the animals autotamizing the injected 
arm. Controls receiving identical treatment, except 
that the coelomic fluid was obtained from unscalded 
starfish, showed no ill effects in that less than 1% 
underwent autotamy. It has been shown, by similar 
experiments including various controls, that the toxin 
is a heat stable, dialyzable molecule. Although the 
acidity of the toxic coelomic fluid was higher than in 
the control, readjusting the pH to that of the control 
did not diminsh the toxicity of the sample. Although 
the source of the toxic substance has not yet been 
determined, it did not appear to come from the 
coelomic fluid nor its cells as was the case in the 
previously reported studies on Phascolosoma gouldii, 
(Supported in part by Natl. Science Fndn. and 
Lederle Med. Student Research Fellowship.) 


92. CORTICO-SPINAL TRACT IN MONKEY. W.W. 
Chambers and C. N. Liu.* Dept. of Anatomy and 
Inst. of Neurological Sciences, Univ. of Pennsyl- 
vania, Philadelphia. 

Axonal degeneration in spinal cord was studied by 
Nauta silver method in 5 rhesus monkeys following 
discrete lesions in precentral and postcentral gyri, 
and after unilateral section of bulbar pyramid. Cor- 
tical and pyramidal lesions resulted in degeneration 
of 3 pathways (large crossed lateral, small uncrossed 
lateral and ventral). Degeneration occured bilater- 
ally in ventral and dorsal gray matter, chiefly to 
dorsal and intermediate gray of contralateral side, 
In segments innervating limbs, degeneration in 
ventral gray was found contralaterally around epi- 
axial montoneurons and ipsilaterally around axial 
motoneurons. Fibers from crossed lateral tract were 
followed to both groups of neurons. Postcentral foot 
area lesion resulted in same pattern of degeneration 
as precentral but less in ventral horn. Slight overlap 
in preterminal distribution of face-hand, hand and 
foot was noted. Maximal degeneration following face 
area lesion occured in upper cervical; hand in 
brachial; foot in lumbo-sacral segments. Deficits ia 
placing reflexes following hand or foot area lesion + 
agrees with pattern of maximal degeneration. Cortic- 
spinal tract of monkey differs from cat (Chambers 
and Liu, J. Comp. Neurol. 1956), in that degeneration 
occurs around motoneurons and that spinal termim- 
tion from hand and foot area of sensory-motor cortex 
shows slight overlap. They are similar in that 
degeneration occurs in certain sensory relay nuclei, 
especially in gracile nucleus following lesion in foo 
area and cuneate nucleus after lesion in hand area. 
(Supported by USPHS.) 
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PEYSIOLOGY 


93. EFFECTS OF TRANSPLANTATION OF 
REGENERATING ADRENALS ON ADRENAL 
REGENERATION HYPERTENSION. J. J. Chart,* 
Gloria Miller Ulsamer,* Louise Quinn* and 
Robert Gaunt. Research Dept., CIBA Pharma- 
ceutical Products Inc., Summit, N. J. 

The following experiment was performed in a fur- 
ther study of the adrenal regeneration hypertensive 
syndrome of Skelton. Rats were given 1% NaCl to 
drink, unilaterally nephrectomized, unilaterally 
adrenalectomized and the remaining adrenal enu- 
cleated gland, however, was located differently in 3 
groups as follows: (I) allowed to regenerate in situ; 
(0) transplanted to the kidney; (II) transplanted to 
the mesentery of the small intestine. Group I 
developed hypertension as expected and there ap- 

to be no clear distinction between groups I and 

I. Incontrast, the blood pressures in group III were 

elevated little if any. At the end of 6 wk of observa- 

tion the animals were taken off salt water and all 
survived an additional 4-wk period indicating that 
airenal function was adequate for life-maintenance. 

One possible interpretation of results is that some 

airenal secretion necessary for the development of 

hypertension is inactivated during passage through 

the hepatic portal system. Alternatively, the failure 

of hypertension to develop in the mesenteric trans- 
plant group may have been due to a partial adrenal 
insufficiency, since judged by other criteria (Ever- 
sole et al., Anat. Rec. 76:271, 1940) mesenteric 
transplants function less effectively than regenerating 
glands in situ or in the kidney. Work in progress is 
designed to distinguish between these alternatives. 











%. EVALUATION OF THE DILUTION PRINCIPLE 
FOR MEASURING FLOW AND VOLUME DURING 
ACCELERATION. C. A. Chidsey, III,* H. W. 
Fritts, Jr.,* P. Harris* and A. Cournand. Dept. 
of Medicine, Columbia Univ., New York City. 

The reliability of the dilution principle for meas- 
uring flow and volume during acceleration has been 
examined in a model of the circulation. The left 
ventricle and the vessels of each lung were simulated 
by 3 bead-filled chambers of appropriate volume. 
They were perfused by a non-pulsatile stream of 
water, the rate of perfusion being controlled by a gate 
valve and recorded by an orifice flowmeter. Dilution 
curves were inscribed with a recording densitom- 
éter, using T-1824 dye as indicator. In the first 
part of the study, the flow calculated from the dilution 
curve (Q,) was compared to that measured by the 
flowmeter (Q,-) at different levels of constant flow. 
hn 22 experiments, Qp agreed with Q, within +15%. 
During the second part of the study, the flow was 
accelerated at the rate of 6 1/min/min before and 
during the inscrivtion of the dye curve. This change 
inflow did not detectably alter the exponential 
character of the downslope of the curve. In 30 ex- 
os Qp agreed within +15% with the value of 

fF Measured at the mean circulation time (MCT). 

However, when estimates of volume (Qp x MCT) 

Were made, those calculated during acceleration 

Were significantly larger than those calculated dur- 

ing constant flow. Hence, although acceleration did 

tot invalidate the dilution method for measuring 

flow, it did introduce a consistent error into the 

calculation of volume. The reasons for this error 

Will be discussed. 











Christophe 


95. SENSITIZATION OF DENERVATED SUPERIOR 
CERVICAL GANGLIA TO ACETYLCHOLINE. Shu 
Chien (intr. by M. I. Gregersen). Dept. of Physi- 
ology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

In cats, superior cervical ganglion on one side was 
denervated by cutting the cervical sympathetic trunk. 
Two weeks later, the nictitating membranes were 
arranged for recording of isotonic contraction under 
Dial anesthesia. The adrenals were tied off and the 
intact cervical sympathetic trunk was cut. One cc 
of norepinephrine in serial dilution (containing 0.5 
to 216 1g) was injected into the femoral vein and the 
contractions of nictitating membranes measured. A 
plot of the degree of nictitating membrane response 
against norepinephrine dosage calibrated the former 
in terms of the latter, for both decentralized and 
control sides. After ligation of both external carotid 
arteries, 0.2 cc of acetylcholine of various concen- 
trations (containing 5-200 .g) was injected into the 
common carotid arteries to stimulate the superior 
cervical ganglia, and the contractions of nictitating 
membranes again measured. Using the calibration 
curves relating nictitating membrane contraction to 
intravenous norepinephrine dosage, the nictitating 
membrane responses to various amounts of acetyl- 
choline injection could be transferred into equivalent 
norepinephrine doses. The relative amounts of 
norepinephrine released by the action of acetylcho- 
line on the control and the denervated ganglia were 
then compared. It was found that, in order to obtain 
the same amount of norepinephrine at the post- 
ganglionic endings, about 3 times as much of acetyl- 
choline were required for the control ganglion as 
for the denervated one. It is concluded, therefore, 
that denervation of the superior cervical ganglion 
increases its sensitivity to acetylcholine. 


96. EFFECT OF EXERCISE ON GLUCOSE UTILI- 
ZATION. Jean P. Christophe* and Jean Mayer. 
Nutrition Dept., Harvard School of Public Health, 
Boston, Mass. 

The rate of decrease of the logarithm of blood 
glucose (K) following a standardized intravenous 
glucose load as determined on 8-11 points has been 
shown to be a reproducible measure of glucose 
utilization, (e.g. C.R. Soc. Biol. 148:1886, 1954). 
Doses used are 0.5 gm/kg in the rat, 0.33 gm/kg in 
man. K was determined in 16 female Wistar rats 
weighing 270425 gm, once after a 22-hr fast, and a 
week later after a similar fast followed by a tread- 
mill run of 1.9 km performed in 1 hr. Glucose 
levels prior to tests (S) were identical on the two 
occasions: S, = 64410 mg%; 8, = 64117 mg%. K was 
significantly higher following exercise: K, = 2.1+0.6; 
Kp» = 2.9+0.9; p< 0.01. Next, K was determined in 8 
healthy male subjects, 2314 years old, fasted 10 hr, 
before and after a low grade run of 2.15 km per- 
formed in 20 min on a treadmill. The blood glucose 
level was somewhat lower at the end of the exercise 
period before the second test (S, = 68:10 mg%; S, = 
54:14 mg, p <0.05). K almost doubled following 
exercise (K, = 2.0+0.7; K, = 3.541.3; p <0.01). 
Studies now in progress with diabetics having 
received or omitted insulin should show whether the 
increase in glucose utilization following exercise is 
dependent on the presence of some insulin, on an 
increase in insulin secretion, or independent of 
insulin. 





Chusid 


97. EFFECTS OF METALS IMPLANTED IN CERE- 
BRAL CORTEX OF MONKEYS. Joseph G. Chusid 
and Lenore M. loff.* Dept. of Bacteriology, 
New York Psychiatric Inst. and Neurological Div., 
St. Vincent's Hosp., New York City. 

Chronic effects of implantation of 26 metal pellets 
into the precentral motor cortex for periods up to 22 
months were determined in 40 Macaca mulatta mon- 
keys. Studies included clinical observations, serial 
electroencephalograms, cerebral histopathology and 
clinical epileptic response to vigorous prodding, 
intramuscular Metrazol (24 mg/kg) and intravenous 
picrotoxin (0.4 mg/kg). Pure metals tested included: 
lead, copper, silver, chromium, cobalt, manganese, 
thallium, tantalum, mercury, nickel, antimony, 
bismuth, cadmium, magnesium, silicon, aluminum, 
beryllium, gold, vanadium, titanium, zinc. Clinically, 
most metals were generally well tolerated; fatal toxic 
reactions occurred with thallium, mercury, nickel 
and cadmium. Clinical convulsions sometimes 
occurred spontaneously or following activation by 
prodding, Metrazol or picrotoxin in monkeys with 
nickel, antimony, bismuth, titanium, vanadium, and 
was most pronounced with antimony. Brain patho- 
logic changes varied from severe focal necrosis and 
foreign body reaction (nickel, mercury, copper and 
antimony) to meningocortical scarring (most of the 
remaining metals). The electroencephalograms 
usually disclosed slight to moderate dysrhythmia, in 
some cases with associated spikes or sharp waves. 
(Aided by grant from the Natl. Insts. of Health, PHS.) 





98. ELECTROLYTE AND WATER TRANSPORT 
ACROSS THE SMALL INTESTINE OF THE RAT. 
T. W. Clarkson* and A. Rothstein. Univ. of Roch- 
ester School of Medicine, Rochester, N. Y. 
Everted segments of the small intestine were 
placed in an apparatus circulating separately small 
volumes (about 7 ml) of electrolyte solutions in 
mucosal and serosal compartments. Analyses were 
made over a period of 120 min for Na*, K*, Cl’, 
HCO; and inulin in each compartment. At least one 
intestine loop served as an internal control. Starting 
with identical Krebs Ringer bicarbonate solutions on 
each side and in the absence of external substrate, 
there was a net transport of Cl” from serosal to 
mucosal compartment with HCO movement in the 
opposite direction. This réaction ceased after ap- 
proximately 70 min, to be followed by a slow move- 
ment of Cl” and HCO, in the direction of their 
respective concent. m gradients. No water trans- 
port or change in the concentration of cations (Na* or 
K*) could be detected. Qualitatively similar concen- 
tration changes for these ions were observed in the 
presence of glucose. The quantitative aspects were 
effected_by the movement of 1-2 ml of water from 
mucosal to serosal sides. The results are inter- 


preted as evidence for an active Cl’ - HCO3 exchange 
independent of water movement and external substrate 


and accompanied by a passive diffusion of these ions 
in the direction of the concentration gradients gen- 
erated by the active process. (Work performed 
under contract with the U. S. Atomic Energy Comm. 
at Univ. of Rochester, Atomic Energy Project.) 





99. SIMPLIFIED METHOD FOR PULMONARY RE- 
SISTANCE. John A. Clements, John T. nm 
Rudolph P. Johnson (intr. by D. B. Dill). USA ¢ 
Chemical Warfare Labs., Army Chemical Center, 
Md. 

An attempt has been made to reduce apparatus for 

the determination of lung and airway (pulmonary) 

resistance to a minimum, using repetitive interrup- 
tion of gas flow, and Ainsworth's technique of non- 
linear flowmetering. A small, rotating valve inter- 
rupts flow 10 times per sec, scans the mouth pressure 
for flowmeter and "alveolar'' components, and applies 
these to manometers or gauges. The ratio of interna] 
to external pressure gradients multiplied by flow- 
meter resistance gives pulmonary resistance 

Measurements of resistance alternately by this 

method and by the esophageal balloon method of Mead 

and his co-workers have been compared in 11] 

healthy adults. Although the 2 methods agree well on 

the average, apparently random differences appear 
in individual cases, and indicate the importance of 
variation in resistance as a function of lung volume, 

As reported previously (Am. J. Physiol. 183:604, 

1955), repetitive interruption gave values of pulmo- 

nary resistance that were concordant with estimates 

from intrapleural pressure. The theoretical validity 

of the method is based on the demonstration that 1) 

at the interrupter frequency, the thorax behaves asa 

low impedance pressure source; 2) the lungs, trachea, 
and upper airway in normal individuals behave as an 

almost critically damped system with a 95% response 
time less than 0.02 sec; 3) increase in pulmonary re- 
sistance lengthens this response time causing the 

estimate to be 10% low at a resistance of 15 cm H,0 

per 1/sec ina respiratory analogue. Practical and 

theoretical limitations of the simplified method will 
be emphasized. 








100. EFFECT OF ACTH ON GUINEA PIG BLOOD 
CORTICOIDS. Herman Cohen, Peter Arnow* and 
William Kleinberg.* Princeton Labs., Princeton, 
N. J. 





The response of the guinea pig to exogenous 
adrenocorticotrophin was determined using plasma 
steroid concentration as a criteria of response. 
Levels of 0.1 to 0.3 USP units of corticotrophin per 
100 gm body weight were injected subcutaneously and 
3 hr later the animals were sacrificed and exsan- 
guinated. Blood corticoids were determined by the 
Porter-Silber method. Average steroid concentration 
for 34 untreated male guinea pigs was 43+, 15 S.D., 
a value which agrees well with that found by Done. 
A graded response was obtained after corticotrophin 
administration which when plotted yielded a straight 
line with a slope adequate to determine differences 
between a 1-1/2- to 3-fold increment in dose. Com- 
parison of corticotrophin administered subcutaneously 
in a gelatin menstruum with that administered in 
water showed a 2-3 time greater activity when gela- 
tin is employed as a menstruum, than when the 
hormone is dissolved in water. This is in accord 
with findings in the rat using the adrenal ascorbic 
acid depletion as a measure of activity and clini- 
cally in the human. Attempts to demonstrate 
glucuronide conjugated corticoids in guinea pig blood 
were unsuccessful, an observation which is in accord 
with the lack of such conjugates in guinea pig urine. 
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101. EFFECT OF TRIMETHYLAMINE-HCL ON THE 
URINARY pH OF THE MARINE DOGFISH. Julius 
j. Cohen and Charles A. Biltz.* Dept. of Physi- 
ology, Univ. of Cincinnati College of Medicine and 
the Mt. Desert Island Biological Lab., Salisbury 
Cove, Maine. 

The urinary pH of the dogfish is constant in the 
range of pH 5.7-5.9 under a variety of experimental 
conditions (Am. J. Physiol., 183:155, 1955). In addi- 
tion, the proximal tubular urine has been shown to 
we acid (J. Morphol., 73:247, 1943) in contrast to its 
isohydric state in mammals. During a study of the 
effect of trimethylamine-HCl (TMA) on the renal 
tubular reabsorption of trimethylamine oxide in the 
dogfish, comparatively large increases in urinary 
piwere observed. The experiments were performed 
wygiving TMA I.M. There resulted a progressive 
elevation of urinary pH from 5.7 to as high as 6.3. 
This was associated with such a large urinary excre- 
tion of TMA that net tubular secretion of the amine 
was occurring. However, in spite of this large in- 
crease in amine excretion, there was no significant 
change in excretion of titratable acid or inorganic 
phosphate. Further, the ratio of these latter two 
winary constituents remained close to unity. There- 
fore, the net secretion of the amine has been inter- 
preted to occur by an active mechanism across the 
relatively impermeable renal tubular epithelium. 





1022. EFFECTS OF PNEUMOTAXIC CENTER STIM- 

ULATION ON THE RESPIRATORY CYCLE. 

Morton I. Cohen (intr. by W. W. Douglas). Dept. 

of Physiology, Albert Einstein College of Medi- 

cine, New York City. 

Ina series of decerebrate vagotomized cats, the 
pheumotaxic region of the dorsolateral rostral pons 
(l-2 mm caudal to the inferior colliculi) was stimu- 
lated electrically, and the effects on respiration were 
recorded with a pneumograph and pressure trans- 
tucer. Rectangular pulses of 0.2 msec duration and 
frequency 50-100/sec were delivered through bipolar 
tlectrodes with total tip size of 0.5 mm. Respiratory 
tifects were elicited at thresholds of 0.08-0.12 
nicrocoulombs/pulse. Three patterns of stimuli 
Were used at each location. a) Maintained stimulation 
for periods of 15-30 sec caused an acceleration of 
the respiratory rate, accompanied by an inspiratory 
thift of the expiratory position. At moderate current 
strengths, acceleration of rate was mainly due to 
shortening of expiration; inspiration was shortened 
relatively little. b) Short trains (0.25-0.5 sec in 
duration) of pulses were applied during various por- 
tions of the respiratory cycle, and elicited inspiratory 
xcursions. c) Trains (0.5-1.0 sec in duration) of 
wilses were repetitively applied at intervals of 2-4 
sec (intervals approximating the respiratory period). 
The onset and early part of each inspiration became 
§ynchronized with each train. These observations 
suggest that the rate-modulating mechanism of the 
pteumotaxic center may operate through facilitation 
i inspiration and inhibition of expiration. This view 
supported by microelectrode studies, which reveal 
tat respiratory neurons in the region are largely of 
inspiratory type (Cohen and Wang, Am. J. Physiol., 
187:592, 1956.) 





Cole 


103. DECARBOXYLATION OF LINOLEIC ACID IN 
VIVO. B. Theodore Cole (intr. by Louis A. Toth). 
Dept. of Zoology, Louisiana State Univ., New 
Orleans. 

Carboxyl, C-14 labeled linoleic acid was tube fed 
to 8 normal rats. Rats were confined to glass metab- 
olism cages for 24 hr and respiratory CO, recovered. 
Four 15-min samples were taken during the first 
hour in 1 animal and hourly samples thereafter on all 
animals for period of 7 hr. Samples representing the 
intervals 7-11 hr and 11-24 hr were also taken. Data 
expressed in terms of mean percent of activity of the 
administered dose, per rat, showed that 0.55% ap- 
peared within 15 min and a total of 0.99% (range 0.81- 
1.22%) within the first hour; 7.45% (range 5.74 - 
8.35%) within the first 7 hr, for rate of 1.08%/hr; 
5.28% (range 3.57-9.70%) in the following 5 hr and 
total of 15.97% of original dose within 24-hr period 
studied. 0.12% (range 0.09 - 0.16%) of administered 
dose appeared in urea of urine voided during test 
period. The rapidity with which activity appeared in 
the respiratory CO, suggests some linoleic acid 
decarboxylation in the GI tract and rapid diffusion of 
CO, into the blood stream. The appearance of 
appreciable C-14 from labeled linoleic acid in urea 
carbon, suggests the possibility of linoleic acid, in 
addition to CO, of the plasma pool, as a precursor 
for urea. (Work accomplished at Oak Ridge Inst. 
of Nuclear Studies, Labs. of Med. Div. and UT-AEC 
Agric. Research Program.) 


104. POTASSIUM ION CURRENT IN THE SQUID 

AXON MEMBRANE. Kenneth S. Cole. Natl. Insts. 

of Health, Bethesda, Md. 

The time course of the potassium ion current 
across the squid axon membrane has been investi- 
gated by potential steps to the sodium potential after 
previous steps of various amplitudes and durations. 
An unexpected delay in the rise of the current, found 
after sufficient hyperpolarization, is attributed to a 
reduction of the initial potassium conductance and 
can be expressed empirically by changing the fourth 
power of the exponential function used in the Hodgkin 
and Huxley formulation to about an eighth power. 

The modified expression describes the current over 
most of the potential range and for moderate changes 
of external sodium and temperature or by 
deterioration. 





PHYSIOLOGY 


105. TRANSFER OF DONOR IMMUNOLOGICAL RE- 
ACTIVITY TO X-IRRADIATED F, HYBRID MICE 
BY INJECTION OF PARENTAL BONE MARROW. 
Leonard J. Cole, Richard M. Garver* and Marie 
E. Ellis.* U.S. Naval Radiological Defense Lab., 
San Francisco, Calif. 

The question as to whether the "late deaths" phe- 
nomenon characteristically observed in x-irradiated 
mice (LD), dose level) receiving homologous (i.e., 
non-isologous) mouse marrow, or heterologous bone 
marrow injection is a consequence of immunological 


reactions by the host against the donor marrow trans- 


plant, or vice versa, is not as yet fully resolved 
(Trentin, Transplantation Bull. 4:74, 1957). It was 
found first that the protective effect of injected isolo- 
gous bone marrow cells (LAF;) into lethally x- 
irradiated LAF, mice, could be annulled by the sim- 
ultaneous injection of 50x10, 5x10°, or 1x10° spleen 
cells, as homogenate, obtained from adult A strain 
mice. With 50x106 spleen cells, the mice thus 
treated were all dead by 15 days. This effect has 
been interpreted as a homograft rejection of the 
LAF, marrow cells by immunologically reactive 
cells (of A genotype) from the injected cell suspen- 
sion. This test system for detecting A cells was 
then applied as follows: x-irradiated LAF, mice 
(870 r) were injected with 5x10° nucleated bone 
marrow cells from A strain mice, and at various 
time intervals were sacrificed, (i.e., donors); the 
spleen and thymus from individual mice were re- 





moved, homogenized, and injected in turn into lethally 


x-irradiated LAF, mice, which received also LAF 
marrow. In one experiment, the spleen or thymus 
from such donor mice sacrificed at 21 days post- 
irradiation elicited deaths in 5 out of 5 of the LAF) 
test system mice; in another experiment, test LAF, 
mice died following injection of spleen and thymus 
removed at 17 days. It is concluded that spleen and 
thymus tissue of irradiated LAF, mice injected with 
parental type (A) marrow cells contain immunologi- 
cally active cells of A genotype, by 3 wk post- 
radiation. 


106. BLOOD AND INTERSTITIAL SPACES OF THE 
FUNCTIONAL KIDNEY. W. D. Collings and H. G. 
Swann. Physiology Dept., Univ. of Texas Med. 
School, Galveston. 

A mixture of red cells labeled with Cr>! and 
serum albumin labeled with 1/31 was injected contin- 
uously, by means of a fine syringe needle inserted 
in the renal artery, into the influent blood stream of 
the kidney of anesthetized dogs. The rate of injection 
was approximately one -fiftieth of the volume flow 
through the organ. All effluent blood was serially 
collected from the cannulated renal vein. Net blood 
loss was prevented by transfusion with dog blood at 
the same rate as blood was draining from the renal 
vein. At blood flows of 2-3 ml/gm/min, the labeled 
albumin was found to enter the kidney at two rates, 
the one fast, with a half time of about 4 sec, and the 
other slowly, with a half time of about 40 sec. 
Labeled red cells entered at the same rate, and in 
about the same volume, as that of the "fast" albumin 
rate. In interpretation, the data are postulated to 
characterize the vascular and interstitial spaces of 
the kidney. 








xi 


107. QUINIDINE AND DIGITALIS EFFECTS ON 
CATION KINETICS AND CIRCULATION OF THE 
ISOLATED HEART. H. L. Conn, Jr. and J. C, 
Wood.* Dept. of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Comparative studies were made of quinidine and 
digitalis effects on the coronary circulation, potas- 
sium transfer kinetics (radiopotassium tracer tech- 
nique), electrolyte content, and oxygen consumption 
of the isolated dog heart. The myocardium was per- 
fused at a constant rate with arterial blood 
approximately 0.35 mg/l of quinidine or 0.15 mg/l of 
digoxin plus other appropriate added constituents, 
After an initial equilibration period appropriate anal- 
yses were made on arterial and venous blood and 
cardiac muscle, obtained during or at the end of a 
2- to 3-hr experimental period. Digitalis caused an 
increase in calculated peripheral resistance, a 20% 
reduction in cell K and increase in cell Na of similar 
magnitude. Potassium turnover between cells and 
environment was within experimental limits for nor- 
mal at the existing rate. Quinidine produced a de- 
creased peripheral resistance, an increase in cell K 
and decrease in cell Na. Cell-interstitial fluid K 
exchange was considerably increased in the face of a 
reduced Qo». The changes in peripheral resistance 
may be related to the known inotropic effects of the 
two drugs. It appears that 1) previously described 
effects of digitalis on K kinetics were due mainly to 
changes in heart rate and whether cell K loss re- 
sults from increased outflux or decreased influx is 
not well established; 2) quinidine causes increased 
influx of K, though probably not because of increased 
cell work. 








108. URINARY EXCRETION OF EPINEPHRINE (E), 
NOREPINEPHRINE (NE), AND 5-HYDROXY- 
INDOLEACETIC ACID (5-HIAA) IN ESSENTIAL 
HYPERTENSION. Eugene A. Conrad,* J. Maxwell 
Little and Archie H. Carmichael.* Depts. of Phys- 
iology and Pharmacology and of Medicine, Bowman 
Gray School of Medicine of Wake Forest College, 
Winston-Salem, N. C. 

An increased 24-hr urinary excretion of NE in 
34% of 500 cases of essential hypertension was noted 
by von Euler et al. (Scand. J. Clin. Lab. Invest. 6:4, 
1954). Recently, Haverback et al. (New England J. 
Med. 255:270, 1956) observed an elevated 24-hr renal 
excretion of 5-HIAA (a metabolic product of serotonin) 
in 5 of the 10 hypertensive patients studied. On the 
basis of these reports it seemed of interest to deter- 
mine simultaneously the excretion of catechol amines 
(E and NE) and 5-HIAA in an effort to establish a 
humoral classification of essential hypertension. 
Urine was collected for 5-8 hr during the period 7 
a.m. to 4 p.m., acidified and extracted for subsequent 
catechol amine bioassay. The method of Udenfriend 
et al. (J. Biol. Chem. 216:499, 1955) was used for the 
estimation of 5-HIAA. A definite elevation in total 
NE (5.3 ug/hr) and in E (0.8 ug/hr) was observed in 
1 of the 5 patients studied so far; a borderline in- 
crease was noted in the NE excreted by 2 patients. 
These preliminary studies will be discussed in light 
of the additional studies now in progress. 
in part by a grant from Am. Heart Assn. and by 
PHS Grant No. H-2781.) 
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109. DIETARY CHOLESTEROL AND COTTONSEED 
OIL ON FREE AND BOUND CHOLESTEROL AND 
LIPID- PHOSPHORUS CONTENT OF RABBIT AND 
RAT ADRENALS, AORTAS, HEART MUSCLES 
AND PLASMAS. Jay W. Constantine,* Clifford A. 

rer and Florence Kraft.* Dept. of Physiology, 
Ohio State Univ. College of Medicine, Columbus. 
The present analyses were undertaken in conjunc- 
tion with studies on the respiratory metabolism of 
aortas and heart muscles of rabbits and rats during 
cholesterosis. Young male rabbits and rats were 

each divided into 3 dietary groups: A) normal, B) 1% 

cholesterol in 10% cottonseed oil, and C) cottonseed 

oil. Rabbits were fed the indicated regimen for at 
least 5-6 weeks and rats for 8 weeks. All animals 
were starved 18-21 hr prior to sacrifice. Choles- 
terol was determined by the Sperry-Schénheimer 
method; lipid-phosphorus by Youngsburg and 

Youngsburg modification of the Fiske and Subbarrow 

method. The following data were obtained from a 

comparison of the indicated dietary groups. For a 

given tissue all data are presented as the percentage 

difference between free and bound cholesterol, lipid- 

phosphorus and C/P ratio, respectively. Groups A- 

Ccomparison: Rabbits, adrenals 59, -2, -12, 0; 

aortas 9, -100, 0, -10; hearts 0, 0, -60, 3; plasmas 

-65, -26, -49, 26. Rats, adrenals -5, 16, 7, 5; aortas 

0, 100, 0, 0; hearts -7, 0, -25, 17; plasmas 4, -1, -2, 

4, Groups B-C comparison: Rabbits, adrenals 235, 

54, -13, 216; aortas 895, 260, 67, 1424; hearts 20, 36, 

0, 142; plasmas 2280, 2200, 832, 354. Rats, adrenals 

-5, 16, 7, 5; aortas 14, 0, 0, 20; hearts 8, 0, 0, 19; 

plasmas 0, 11, -5, 15. (Supported by a grant from 

Central Ohio Heart Assn., Columbus.) 








110. RELATIONSHIP BETWEEN CERTAIN PULMO- 
NARY FUNCTIONS AND BODY DIMENSIONS 
FROM BIRTH THROUGH YOUNG ADULTHOOD. 

C. D. Cook, P. J. Helliesen and S. Agathon (intr. 

by W. H. Forbes). Dept. of Pediatrics, Harvard 

Med. School, Boston, Mass. 

The present investigation consisted of the meas- 
urement of lung volumes, lung compliance and flow- 
resistance in 85 "hospital normal" and volunteer 
children ranging in age from 5 to 17 yr. All lung 
volumes except residual volume were related to ap- 
proximately the third power of the height (r = .9). 

The volumes correlated less well with weight and 

surface area. Lung compliance measured during 

quiet respiration also correlated with height (r = .72) 

lut slightly better with functional residual capacity 

(t= .75) and vital capacity (r = .82). Flow resistance 

showed a negative correlation with height (r = -.65). 

When the data were compared on the basis of height 

vith previously obtained or reported values for new- 

born infants and for young adults, it was found in 

most instances that the relationships were quite 

constant over the range from birth to young adulthood. 

For example, the regression equations which most 

closely approximated the mean values for the lung 

Volumes of infants, children, and adults were similar 

with the exception of residual volume) to those found 

for the children's group alone. The regression line 

Yhich most closely approximated the compliance data 

for the three age groups was also a function of height 

'o approximately the third power although there was _ 

Suggestive evidence that on the basis of height ado- 

lescents and young adults may have a slightly higher 

compliance than infants and younger children. 








Corbascio 


111. ANION TRANSFER ACROSS THE BULLFROG 
LARGE INTESTINE. I. L. Cooperstein* and C. 
Adrian M. Hogben (intr. by Chester E. Leese). 
Natl. Heart Inst., Bethesda, Md. 

It has been reported previously that sodium 
transport is the primary source of the spontaneous 
potential across the frog large intestine and that 
there is no active transport of chloride across the 
short-circuited mucosa (Cooperstein et al., Fed. 
Proc. 16:24, 1957). The chloride flux ratio at 45 mv. 
is significantly lower than that expected for passive 
diffusion, although the net chloride movement is in 
the direction of its electrochemical gradient. Sub- 
stitution of bromide for chloride results in no change 
in sodium transport, while the bromide flux ratio at 
45 mv is the same as that of chloride. Iodide can be 
partially substituted for chloride and the iodide flux 
ratio at 45 mv is of the same order of magnitude as 
that of chloride. Simultaneous measurement of the 
chloride and iodide fluxes reveals that the iodide 
fluxes were significantly higher than those for chlo- 
ride. Active sodium transport is reversibly inhibited 
by 10°* M DNP and the superimposition of 45 mv on 
the inhibited tissue induces a sodium flux ratio 
expected for passive movement. In the same experi- 
ments DNP inhibition did not markedly inhibit the 
absolute values of the chloride fluxes and the flux 
ratio remained unchanged. Thus for the large intes- 
tine the apparent carrier exchange diffusion of chlo- 
ride is not highly sensitive to metabolic inhibition. 





112. EFFECTS OF INJECTED DEXTRAN ON CON- 
NECTIVE TISSUE MAST-CELLS AND ON CELLS 
OF THE AFFERENT GLOMERULAR ARTERY 
OF THE RAT KIDNEY. Aldo N. Corbascio (intr. 
by Russel D. Squires). Depts. of Pharmacology 
and Therapeutic Research, Univ. of Pennsylvania 
Med. School, Philadelphia. 

The subcutaneous injection of small amounts (I-2 
ml) of 6% dextran solution (m.w. 40-60.000) is 
followed in the rat by the prompt development of 
edema of the paws and snout that persists for 5-6 hr. 
The edema seems to be due to histamine liberation 
from mast-cellular elements present in the dermis 
of these regions. We were able to show that follow- 
ing a course of daily injections for 4-7 consecutive 
days there occurred complete disappearance of the 
granulations contained in skin mast-cells. It was 
also observed that the granulations normally present 
in the epithelioid cells that surround the afferent 
glomerular artery in the kidney disappear following 
repeated intravenous injections of the same dextran 
solution. Histamine assays of samples of skin from 
the edematous regions showed an almost complete 
absence of total histamine. Determinations of dextran 
treated rat kidneys gave likewise very low yields of 
histamine. The values found were not, however, sig- 
nificantly lower than normal. This may be due to 
the high histaminase content of rat kidney tissue or 
to the very low ratio of epithelioid cells to the re- 
maining kidney parenchyme. 





PHYSIOLOGY 


113. CONDITIONED REFLEX STUDIES ON RENAL 
FUNCTION. Samuel A. Corson, Roscoe A. 
Dykman,* Elizabeth O' Leary Corson,* John E. 
Peters,* Lloyd D. Seager* and William G. Reese.* 
Depts. of Physiology and Pharmacology and of 
Psychiatry, Univ. of Arkansas School of Medicine, 
Little Rock. 

Experiments were performed on trained unanes- 
thetized mongrel dogs placed on a stand in a sound- 
and electrically-shielded, air-conditioned Pavlovian- 
type chamber equipped with one-way mirrors. 
Several weeks before the experiments, plastic tubes 
were implanted into both quadribladders and brought 
outside under the belly so that urine could be 
collected separately from the two kidneys. Glom- 
erular filtration rates (GFR) were measured by the 
endogenous creatinine clearance method. Auditory 
stimuli were paired with the administration of water 
either via a rectal tube or a chronic gastric fistula. 
Isolation in the conditioning chamber produced inhi- 
bition in one highly neurotic dog, so that the animal 
failed to respond with a diuresis even to an uncondi- 
tioned stimulus (a water load). Meprobamate (400 
mg) appeared not only to eliminate this inhibition but 
permitted the development of a conditioned diuretic 
response. Meprobamate per se had no demonstrable 
diuretic effects on this animal or on other dogs. 
Data will be presented in regard to positive and neg- 
ative conditioned responses related to urine flow, 
GFR, heart rate, and skeletal motor responses. 
(Supported by a grant from the Commonwealth Fund.) 











114. EFFECT OF PULMONARY CONGESTION ON 

LUNG AFFERENTS. LeRoy L. Costantin (intr. 

by Jurg A. Schneider). Dept. of Pharmacology, 

College of Physicians and Surgeons, Columbia 

Univ., New York City. 

In 21 pentobarbitalized cats single vagal nerve 
fiber preparations from pulmonary stretch receptors 
were made and their electric activity in response to 
inflation and deflation of the lung was recorded on one 
beam of a twin-beam oscilloscope. The second beam 
was used to record the intratracheal pressure. The 
chest was opened, and artificial respiration given at 
75-100 ml stroke volume. During occlusion of the 
pulmonary vein, the lung appeared congested and the 
large majority of fibers showed a definite, immediate 
increase in firing during the period of occlusion (1-4 
min) with return to the control rate 1-5 min after 
removal of the venous occlusion. Several showed no 
definite change and one fiber showed a decrease in 
activity during occlusion. Despite repeated occlu- 
sion, pulmonary edema was never observed. The 
same pattern of response was observed following 
bilateral vagotomy or atropinization. During occlu- 
sion of the pulmonary artery, on the other hand, only 
50% of fibers showed increased activity; this was 
generally of a lesser degree than during venous oc- 
clusion. Approximately 10% showed a decrease dur- 
ing occlusion. There was no correlation between the 
reactivity of a given fiber to the pulmonary venous 
and arterial occlusion. The results suggest that 
blood volume changes in the lungs influence the 
activity of the pulmonary stretch receptors by some 
mechanical effects within the lung parenchyma. 








115. TRUE CHLORIDE CONTENT OF TISSUES, 

Ernest Cotlove and Nordica D. Green (intr. by 7, 

J. Kennedy, Jr.). Natl. Heart Inst., Bethesda, mq. 

Evaluation of chloride spaces of tissues and of 
possible intracellular chloride depends upon valid 
analysis of the total chloride content. Results 
reported in the literature using different methods of 
tissue preparation and of chloride analysis are 
markedly disparate, even when performed on the 
same sample. Errors can be caused by losses of 
chloride during preparation of tissues and by chemj- 
cal or physical interferences in the analysis. Thege 
difficulties have been overcome in the present pro- 
cedure which employs chemical isolation of chloride 
and its radioactive tracer. Radioactive Cl-36 wag 
added in vitro to the tissue sample, which was 
completely in dilute sodium hydroxide. Chemical 
isolation was achieved by successive steps of puri- 
fication, including: dry ashing at high temperature; 
oxidation to chlorine, with diffusion into alkaline 
hydrogen peroxide and reduction to chloride. Inter. 
ferences were eliminated and losses of chloride at 
each step were accurately traced by radioactivity 
assay. Chemical analysis was performed by an 
accurate, automatic method of silver ion titration 
(Cotlove, E., et al., J. Lab. & Clin. Med., in press), 
The degree of purification attained by dry ashing 
usually was not further improved by diffusion. The 
complete method measures the true chloride content 
of tissues. It serves as an absolute reference for 
evaluating simplified methods, such as direct 
titration of water extracts oi dried, pulverized tis- 
sue, which has given accurate results in some tis- 
sues examined. 





116. BREATH HOLDING DURING EXERCISE. F.N, 
Craig and E. G. Cummings.* Applied Physiology 
Branch, Directorate of Med. Research, USA 
Chemical Warfare Labs., Army Chemical Center, 
Md. 

The duration of maximum voluntary apnea (B) 
with fully inflated lungs in the experimental subject 
was determined during and immediately after tread- 
mill exercise with oxygen uptake (M) ranging up to 
2.8 1/min. The product MB was constant during 
exercise over the range 0.5 to 2.3 1/min of oxygen 
uptake; above and below this range of oxygen uptake, 
MB was less. The constant had the dimensions ofa 
oxygen debt of 0.44 liters. The carbon dioxide ten 
sion in gas expelled at the end of the holds during 
exercise decreased in linear fashion as breath- 
holding time increased. Although the changes in MB 
at the transitions from rest to moderate work and 
from moderate to hard work are unexplained, they 
may be accounted for by the factors that are re- 
sponsible for the changes in 1) frequency of breath 
ing; 2) the ratio of ventilation to oxygen uptake; amd 
3) the end-tidal carbon dioxide tension, at the same 
transition points. In continuous recordings the cot 
centration of the end-tidal carbon dioxide at the two 
highest rates of oxygen uptake never reached as hig 
as the concentrations found at more moderate rales. 
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117. EFFECT OF ACETYLCHOLINE ON ACTION 
POTENTIALS OF THE ATRIO- VENTRICULAR 
NODE. P. F. Cranefield, Antonio Paes de 
Carvalho* and B. F. Hoffman. Dept. of Physiol- 
ogy, State Univ. of New York College of Medicine, 
New York City. 

Transmembrane potentials have been recorded 
from single fibers of the sino-atrial node, atrium, 
ario-ventricular node, and His bundle of isolated 
rabbit heart. Two or more intracellular microelec- 
trodes were employed to study conduction time, site 
of origin and spread of activity. Concentrations of 
acetylcholine employed were graded to give sinus 
slowing, atrio-ventricular dissociation and sinus 
arrest. The effect of acetylcholine on the transmem- 
brane action potential differed at different sites in 
the atrio-ventricular node. At the upper edge of the 
atrio-ventricular node the action potentials decreased 
greatly in duration and less markedly in amplitude 
and rising velocity. Atrio-ventricular nodal fibers 
initially showing lowest rise velocity and slow 
diastolic depolarization (found in the mid-nodal 
region) showed, under the influence of acetylcholine, 
only small, slow, non-propagated potential changes 
representing either decremental conduction, elec- 
tronic spread or graded activity. Normal action po- 
tentials in lower node and His bundle were present 
orabsent in an all or nothing fashion and showed 
no change in configuration. When total atrio- 
ventricular block was followed by escape, pacemaker 
activity was observed only in fibers of the His bundle 
or lower node. During such escape retrograde con- 
duction was not seen unless activity in the lower node 
coincided with graded activity in mid-nodal fibers. 
(Supported by a grant from the Amer. Heart Assn.) 


118. OXYGEN UPTAKE OF TISSUE AND DISAPPEAR- 
ANCE OF SHIVERING ACTIVITY. B. Cremer, D. 
Johnston, T. Davis, F. Bell and R. Jasper (intr. by 
W. A. Hiestand). USA Med. Research Lab., Fort 
Knox, Ky. 

Female rats were exposed to a cold environment 
(-6°C.) for periods of 10, 15, 21, and 30 days. The 
aimals were housed individually in wire cages with- 
out nesting material. At the end of the exposure 
period the oxygen uptake of liver and muscle slices 
was determined by a conventional Warburg technique. 
A second group of female rats was exposed to the 
wld environment for comparable periods of time. 

The shivering activity was measured by means of a 

nodified myograph. Shivering activity shows a 

éecline as the duration of exposure increases and 

varies inversely with the oxygen uptake of muscle 

tissue of the 10, 15, and 21 day exposures. It varies 
directly for the period of 21-30 days. There is no 
significant difference between control animals main- 

tained at room temperature and those exposed for 10 

fays. The liver tissue showed no significant change 

inoxygen uptake over the range of exposure periods. 
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119. SODIUM, CHLORIDE AND WATER TRANSPORT 
BY ISOLATED RAT ILEUM IN VITRO. Peter F. 
Curran and A. K, Solomon (intr. by Joseph C. Aub). 
Biophysical Lab., Harvard Med. School, Boston, 
Mass. 





The present study is concerned with the relation- 
ship of intestinal Na, Cl, and water transport to 
metabolic processes. Isolated segments of rat ileum 
were perfused with solutions of varying NaCl concen- 
tration which were kept isotonic by the addition of 
mannitol. These solutions contained either no glu- 
cose or glucose at a concentration of 14 uEq/1l. and 
small amounts of Na 2+, C136, and human hemoglobin. 
The hemoglobin served as an indicator of net water 
movements. With glucose present in the mucosal 
solution, Na, Cl and water fluxes were essentially 
similar to those observed in rat ileum in vivo (J. Gen. 
Physiol., 41:143, 1957). Both Na and Cl were actively 
transported from mucosa to serosa, and the move- 
ment of water appeared to be an entirely passive 
process dependent on active NaCl transport. When 
glucose was removed from the mucosal solution, net 
water transport stopped as a result of inhibition of 
active Na and Cl transport. The fluxes o. Na and Cl 
from mucosa to serosa were reduced by approxi- 
mately 75% in the absence of glucose, and the fluxes 
in the opposite direction also appeared to be some- 
what reduced. Net transport of both ions was no 
longer observed. These observations on isotonic 
NaCl solutions suggest that the dependence of water 
transport on metabolism is secondary to its depend- 
ence on active NaCl transport. 


120. EFFECT OF ENVIRONMENTAL TEMPERA- 
TURE ON TIME OF PUBERTY IN BEEF CALVES. 
Homer E. Dale, A. C. Ragsdale,* and Chu Shan 
Cheng.* Veterinary Physiology and Dairy Hus- 
bandry Depts., Univ. of Missouri,. Columbia. 
Experimental calves of Santa Gertrudis, Brahman 

and Shorthorn breeds were raised at constant envi- 

ronmental temperatures of 50° and 80°F., 50 to 70% 

relative humidity, with equal periods of light and 

dark. Controls in open shed were exposed to Mis- 
souri weather. One Brahman in open shed did not 
mature. All other calves were polyestrous except 
one 50°F. Brahman and remaining outdoor Brahmans 
which were seasonally monestrous. 80°F. Brahmans 
reached puberty at mean age of 463 days (19% of 
predicted age at mature weight); mean ages of all 

other experimental groups were between 290 and 440 

days (11-14% of predicted age at mature weight). At 

puberty 80°F. Brahmans had achieved a mean of 60% 

of predicted mature (PM) weight (vs means of 39- 

45% for all other experimental groups), a mean of 

95% of PM wither height (vs means of 80-83% for all 

other experimental groups), and a mean of 84% of 

PM chest girth (vs means of 69-75% for all other 

experimental groups). 50°F. Shorthorns reached 

puberty slightly earlier than 80°F. Shorthorns; both 
50° and 8-°F. Shorthorns (constant environment) 
were older and larger at puberty, absolutely and 
relative to PM values, than were outside Shorthorns. 

(Supported by AEC.) 








D'Amato 


121. EFFECTIVENESS OF ANTIFIBRILLATORY 
AGENTS IN HYPOTHERMIA. Henry E. D'Amato* 
and Benjamin G. Covino. Dept. of Pharmacology, 
Tufts Univ. School of Medicine, Boston, Mass. 
Ventricular fibrillation in the hypothermic dog has 

been reported to occur a) in response to drastic cool- 

ing to rectal temperatures of 23°-15°C. with no 
surgical insult and b) in response to moderate cooling 
to rectal temperatures of 28°-23°C. complicated by 
cardiac surgery. In this study the effectiveness of 

Ambonestyl (40 mg/kg), quinidine (8 mg/kg) and 

mephentermine (3-6 mg/kg) on the latter type of 

ventricular fibrillation was determined. Four groups 
of 10 dogs were cooled to a rectal temperature of 
25°C. Circulation was then occluded for 10 min dur- 
ing which a right ventriculotomy was performed. Of 
the control group of dogs 6 fibrillated during the 
surgical procedure. The dogs in the other 3 groups 
were injected at a rectal temperature of 30°C. with 

Ambonestyl, quinidine and mephentermine, respec- 

tively. In the group treated with Ambonestyl 2 dogs 

fibrillated during the surgical procedure. In the 
group treated with quinidine 5 dogs fibrillated, while 
in the group treated with mephentermine 8 dogs 
fibrillated during the surgical procedure. The pos- 
sible correlation between the effects of these agents 
on the myocardium and their effectiveness as anti- 
fibrillatory agents in hypothermia will be discussed. 





122. PITUITARY TSH SECRETION IN THE HYPO- 
THALAMIC LESIONED RAT. Savino A. D'Angelo. 
Jefferson Med. College, Philadelphia, Pa. 

Recent experiments indicate that the hypothalamus 
significantly influences pituitary TSH secretion al- 
though the hypophysial-thyroid servomechanism it- 
self is not under hypothalamic domination (D' Angelo 
and Traum, N. Y. Acad. Sci., in press). In this study, 
the capacity of the adenohypophysis to produce and 
release TSH was tested in hypothalamic lesioned rats 
in which the pituitary had been depleted of hormone 
prior to electrocautery. Discharge of pituitary TSH 
was accomplished by feeding propylthiouracil (PTU) 
in the diet (30 days). Electrocoagulation of the 
anterior hypothalamus in goitrous rats was done by 
stereotaxy, after which animals were returned to the 
normal diet. Following PTU withdrawal (11-21 days), 
lesioned and intact rats were killed and their blood 
and hypophyses prepared for TSH assay (stasis tad- 
pole method). The data reveal that hypothalamic 
lesions which reduce thyroid function (I}3! release 
rate, histology) did not prevent re-accumulation of 
TSH in the pituitary when goitrogen was withdrawn. 
TSH concentrations in lesioned and intact rats 
rebounded equally to supernormal levels before 
attaining normality. The course of TSH serum levels 
differed significantly however. TSH titers in intact 
rats receded from peak values to normal. In lesioned 
rats, serum TSH levels fell below normal. The 
results support the thesis that the hypothalamus 
modulates TSH secretion with the "isolated" rat 
pituitary nevertheless possessing high measure of 
autonomous TSH function (Supported by funds from 
grant A-432, Natl. Insts. of Health, PHS.) 











123. PULMONARY BLOOD FLOW BY DILUTION 
CURVES: USE OF A CENTRAL SAMPLING 
TECHNIC. André David,* H. J. C. Swan and 
H. Wood. Mayo Clinic and Mayo Fndn., Rochester, 
Minn. 

With a new indicator (tricarbocyanine green) 
yielding peak absorption at 800 my, pulmonary blood 
flow was estimated by the Hamilton method from 
dilution curves recorded continuously and simulta- 
neously from the pulmonary artery via a #7 catheter 
and the radial artery after injection of indicator into 
the superior vena cava. Such curves are not dis- 
torted by variations in oxygen saturation of blood 
which frequently interfere with continuous recording 
of Evans blue concentration. Of 11 patients studied, 
5 had no intracardiac shunt; 6 had left-to-right shunts 
of 12-70% of pulmonary flow. In 4 additional patients 
with very large shunts, pulmonary recirculation time 
was too rapid to permit extrapolation of the initial 
downslope of the curve. For patients without intra- 
cardiac shunts, flows averaged 6.2, 6.0, and 5.8 
1/min as determined from the pulmonary and radial 
artery curves and Fick method (range of differences: 
-14 to +12%). For patients with shunts, the values 
from the pulmonary curve and Fick method were 
14.0 and 15.2 1/min (range of differences: -14 to 
+20%). This method requires uniform mixing of dye 
and blood during traversal of the right heart and 
constant flow only during the 20 sec of inscription of 
the curve and may be more accurate than present 
methods. 


124. FACTORS IN THE OCCURRENCE OF TUMORS 

FOLLOWING BETA RADIATION OF THE SKIN. 

A. K. Davis and E. I. Alpen. U. S. Naval Radio- 

logical Defense Lab., San Francisco, Calif. 

The appearance of skin tumors in rats exposed to 
electrons from a Van de Graaff accelerator has been 
observed for a period of 12 months. The effect of 
dose, fractionation of dose, site irradiated, sex of 
rat, depth dose and the area irradiated have been 
studied. Epilating doses of 1200 rad caused more 
tumors than either a non epilating dose of 600 rad 
or a dose of 2000 rad or more. In most instances, 
these tumors were generally distributed over the 
entire exposed area whereas ulcerating doses cause 
development of tumors along the line of closure of 
the wound. This would indicate that survival of the 
irradiated cells is the important determinant in 
tumor formation. For 2000 rad total dose, fraction- 
ation of exposure leads to decreased incidence at © 
fractions of 200 rad/wk and 500 rad/wk and in- 
creased incidence at 1000 rad/wk. The majority of 
the tumors are epitheliomas of a benign or very low 
malignancy and are first seen at 5-6 months. Epi- 
thelial horns appear frequently. Basal cell and 
squamous cell carcinomas occur frequently by 12 
months after exposure. The most striking finding 
is the number of tumors in the 1200 rad group where 
5 or 6 tumors per rat are not unusual. 





SESEBSERRSERGSEESIESE ss g 


=> 
bug 


ee a eEEs 











fe § 


) 
’ blood 
7m 


EF 


or into 


“ERE FE egpeee' 


A to 
of dye 


tion of 


eat: 


paYSIOLOGY 








125. ERYTHROPOIETIC STIMULATING FACTOR IN 
COBALT PLASMA, John Emerson Davis. Univ. 
of Texas College of Pharmacy, Austin. 

Evidence for the presence of an erythropoietin- 
like activity in the plasma of rats injected with 

cobalt chloride has been reported by Goldwasser et 

al, (Science, 125:1085, 1957) who measured erythro- 

poietic activity by the uptake of radio-active iron by 
the red blood cells. We have undertaken to deter- 
mine the presence or absence of increased erythro- 
poiesis in rats injected with plasma from cobalt- 
treated donor rats, as judged by reticulocytosis and 
changes in the numbers of erythrocytes. Donor rats 

were given 1 or 2 daily subcutaneous injections of 10 

mg of cobaltous chloride, and were partially exsan- 

by heart puncture at about 12 hr after the 
last dose of cobalt. The blood was heparinized and 
centrifuged to obtain "cobalt plasma."' Eight young 
rats weighing from 150 to 190 gm received daily 
subcutaneous injections of 1.5-2.5 ml of this plasma. 

Reticulocyte responses occurred in all observed 

animals, the average percentages increasing from a 

control value of 1.9 (range 1.3-2.5) up to 5.5% (range 

4,8-6.4) on the 4th or 5th experimental days. Eryth- 
rocyte counts were increased by 1 or 2 million in all 
animals after 7-12 daily injections of plasma from 
cobalt-treated animals. Untreated control rats 

showed no significant changes during the experimental 

period. This work seems to confirm the existence 

of an erythropoietic stimulating humoral substance 

inthe plasma of rats treated with cobalt. 


126, PROTEIN NUTRITION AND LIVER GLYCOGEN 
IN CORTISONE MAINTAINED ADRENALECTOM- 
IZED RATS. Robert H. Davis (intr. by A. K. 
Parpart). Bureau of Biological Research, Rutgers 
Univ., New Brunswick, N. J. 

Adrenalectomized immature male rats (60-65 gm) 
require 0.15 mg of cortisone acetate daily for a 20- 
day survival when fed a purified diet containing 20% 
casein. Substitution of wheat gluten, gelatin or 
lactalbumin for casein reduced survival but increased 
liver glycogen (gelatin excepted). Increasing the 
taily cortisone acetate dosage to 0.3 mg decreased 
survival in casein fed rats but improved survival in 
tats fed other proteins. More liver glycogen was 
usually obtained with the higher dosage of adrenal 
steroid but lactalbumin fed rats exhibited an opposite 
trend. Adrenal steroid induced glycogen deposition 
is reportedly improved by a high protein diet. Com- 
Parison of casein, wheat gluten, gelatin and lactalbu- 
min at 20% and 40% dietary levels was made in 
adrenalectomized rats given 0.15 mg cortisone 
acetate for 20 days. The higher protein diet either 
teduced survival or had no effect, did not improve 
body weight gain and did not enhance liver glycogen 
deposition. Methionine supplementation failed to 
improve the effectiveness of cortisone acetate on 
survival but did enhance liver glycogen deposition. 
Thus, the nutritional value assigned to proteins from 
studies in normal rats may not always be directly 
translatable for use in altered physiological 
circumstances. 





Deavers 


127. SHIVERING AND NON-SHIVERING THERMO- 
GENESIS IN MAN. T. R. A. Davis, D. R. John- 
ston, F. C. Bell (intr. by J. R. Blair). USA Med. 
Research Lab., Fort Knox, Ky. 

Shivering in man exposed to 13°C. in still air was 
investigated using integrated electromyographic 
recordings. Although the shivering patterns ob- 
tained varied from individual to individual, they were 
found to be remarkably constant for each individual 
with respect to time taken for shivering to start and 
also for the quantity of shivering produced at any one 
time. At the exposure temperature used, shivering, 
as already reported by Horvath (1957), was found to 
be intermittent in character occurring as periodic 
bursts of activity up to 20 min apart separated by 
periods of low activity. These periods of activity 
and inactivity were not reflected by changes in rectal 
temperature, skin temperature or oxygen consump- 
tion although the trend of increasing activity over 
the period of exposure correlated in a significant 
manner with the fall in skin temperature of the ex- 
tremities. This failure of bursts of activity to be 
reflected by changes in skin temperature, rectal 
temperature and oxygen consumption suggested that 
the non-shivering thermogenesis already demon- 
strated in the non-acclimated and cold-acclimated 
rat, also existed in man. Further experiments 
showed that shivering in man disappears as a result 
of natural acclimatization as well as a result of 
experimental acclimation. The implications of this 
finding in terms of cold resistance in man will be 
discussed. 


128. RED CELL TRAPPING AND FLUID RELEASE 
IN HEMORRHAGE. S. Deavers* and R. A. 
Huggins. Dept. of Pharmacology, Baylor Univ. 
College of Medicine, Houston, Texas. 
Experiments were designed to find the volume of 

blood loss necessary to produce a significant differ- 

ence between the measured and expected cell and 
plasma volumes after hemorrhage and following 

reinfusion. Anesthetized dogs were divided into 4 

groups according to the volume of blood loss in per- 

centage of the control blood volume; 16, 26, 38 and 

46% respectively. With a loss of 16 or 26% of the 

blood volume the measured and expected cell and 

plasma volumes agreed after hemorrhage and 
following reinfusion. However, with a hemorrhage 
of 38 or 46% there were significant differences 
between determined and expected cell and plasma 

volumes. After a hemorrhage of 38% there were 3.2 

cc/kg of red cells trapped and 5.4 cc/kg of plasma 

was released into the circulation. Following reinfu- 
sion the red cells trapped were not released but the 

5.4 cc/kg of plasma mobilized after the hemorrhage 

was lost from the circulation with the addition of 

14.8 cc/kg of the initial plasma volume. The results 

with a hemorrhage of 46% were essentially the same 

as the 38% group. The critical point for the phe- 
nomena of trapping of red cells and release of fluid 
into the circulation occurs between a bleeding volume 
of 26 and 38% of the initial blood volume. 








Delchamps 


129. ELECTROLYTE COMPOSITION OF COSTAL 
CARTILAGE. Earsie W. Delchamps,* David S. 
Howell and William Reimer.* Dept. of Medicine, 
Univ. of Miami, Miami, Fla. 

The electrolyte composition of calf rib cartilage 
has been investigated because of interest in the 
"local mechanism" of calcification. Immediately 
following sacrifice of 6- to 8-wk-old calves, ribs 
were excised and the cartilage separated and 
frozen. Serial cross-sections of approximately 1 
mm in width were made by a special microtome, 
beginning with the zone of provisional calcification 
and ending in the zone of resting cells. Correspond- 
ing slices from 10 ribs were pooled in order to get 
enough sample to analyze by conventional methods. 
Sodium, potassium, calcium, sulfur and phosphorus 
determinations were made on ashed samples. A 
separate pooled fraction was analyzed for chloride, 
hexosamine, total nitrogen and hydroxyproline. A 
large excess of total cation in all zones is believed 
to result from cation binding by chondroitin sulfate. 
Going from the zone of provisional calcification to 
the zone of resting cells, mean values of calcium 





decrease from 1.61 mEq/gm to 0.13 mEq/gm, sodium 


from 0.94 mEq/gm to 0.76 mEq/gm, sulfur from 
0.59 mM/gm to 0.36 mM/gm, and phosphorus from 
0.58 mM/gm to 0.07 mM/gm. Sulfur is believed to 
be present almost entirely as chondroitin sulfate. 
Our findings suggest that in normal cartilage 2 mEq 
cations are bound per milliperiod of chondroitin 
sulfate. 


130. EFFECTS OF REPEATED CEREBRAL STIMU- 
LATION IN MONKEYS. J. M. R. Delgado, Junji 
Ushiyama,* and Lionel Garotte.* Physiology and 
Psychiatry Depts., Yale Univ., New Haven, Conn. 
Previous work in cats showed that a spectacular 

increase of food intake was produced by repeated 

stimulation of lateral hypothalamus (Delgado and 

Anand, Am. J. Physiol., 172:162, 1953) and repeated 

stimulation of amygdala induced behavioral and 

electroencephalographic modifications (Alonso- 

deFlorida and Delgado, Am. J. Physiol., 183:592, 





1955). These studies have been continued in monkeys. 


Multilead electrodes were permanently implanted 
within the brain and control studies made of sponta- 
neous electrical activity, thresholds and pattern of 
afterdischarges, and daily food and water intake. 
Then selected cerebral points in the anterior cingu- 
late and septal region were stimulated for 5 sec 
every minute for 1 hr daily up to 14 days, with uni- 
directional square waves, 100 c/sec, 0.5 msec of 
pulse duration, intensity around 1 mAmp. Sponta- 
neous electrical activity was modified after a few 
days of repeated stimulations, with increase of volt- 
age and slow waves. These changes lasted for days 


but were reversible. Thresholds for electrical after- 


discharges were not modified but the duration of 
after discharges decreased in some animals after 
the hour of stimulation. Decrease in food intake of 


about 50% was produced by stimulation of some septal 


points, and was ineffective in other points. Water 
intake was not modified. (Supported by Office of 
Naval Research and Foundations' Fund for Research 
in Psychiatry.) 





131. RELATIONSHIP BETWEEN PLASMA AND 
FOLLICLE COMPOSITIONS OF VIVIPAROUS 
SNAKES. Herbert C. Dessauer and Wade 
(intr. by T. Hernandez). Louisiana State Uniy, 
School of Medicine, New Orleans. 

In the ribbon snake, Thamnophis saur: 

follicle enlargement from 10 to 30 mg of initial 

estrus is due largely to water uptake. Relative 

solid content then increases until the follicles reach 

200 mg. Thereafter, solid content (60%) and molar 

ratio of Ca:P:N (1:1.3:10) remain strikingly constant 

until ovulation at 600-800 mg. By the time the 
follicles weigh 200 mg plasma calcium has risen 

from an anestrus average of 3.2-12.3 mM/l.; 

magnesium from 1.6 to 4.4 mM/l.; total phosphorus 

from 3.0 to 16.3 mM/l. The molar ratio of Ca:P 
remains constant and equal to that of Ca:P in the 
follicles throughout the last 2/3 of follicle growth, 

During this period protein is increased in all 

electrophoretic fractions of plasma, but its eleva- 

tion is greatest in fractions with mobilities less than 
human alpha-2-globulin. A new fraction with mo- 
bility of human beta-globulin appears which stains 
with phosphate, lipid and carbohydrate stains. When 
such plasma is diluted 10X with water, a precipitate 
forms which includes a component with properties 
similar to the serum vitellin of Laskowski. Most 

extreme values of Ca, 40.1 mM/l.; Mg, 15.9 mM/L; 

P, 40.2 mM/1. and serum vitellin occur about the 

time of ovulation. Serum vitellin disappears and 

plasma Ca, Mg, and P fall to anestrus levels within 

48 hr after ovulation. 


132. RADIOPROTECTIVE EFFECT OF YEAST 

AUTOLYSATE. K. D. Detre, S. C. Finch and C. H, 

(intr. by Daniel L. Kline). Depts. of Inter- 
nal Medicine and Radiology, Yale Univ. School of 

Medicine, New Haven, Conn. 

The radioprotective effect of yeast autolysate in 
normal adult WR strain rats was studied. Yeast auto- 
lysate extract was prepared from brewers' yeast 
according to the method of Jaroslow and Taliaferro 
(J. Infect. Dis.: 98, 75, 1956). Either 1.0 or 2.0 ml 
of the extract was injected intraperitoneally or intra- 
venously into each of 30 rats just prior to delivery of 
900 r total body irradiation. Forty-six normal con- 
trol rats were irradiated in a similar fashion. Three 
of the injected rats died immediately following injec- 
tion, but of the remaining 27 animals 11 were alive 
at the end of one month, and 5 still are alive 10 
months later. All but one control animal was dead 
by the 14th post-irradiation day, and this animal 
died on the 21st day. In addition to the previously 
demonstrated ability of yeast autolysate to restore 
the post-irradiation immunologic response it also 
appears to improve post-irradiation survival at 
higher radiation levels. 
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pIYSIOLOGY 


133. ANATOMICAL ANALYSIS OF THE SUPPLE- 
MENTARY MOTOR AREA. June L. DeVito and 
Orville A. Smith (intr. by H. N. Harkins). Depts. 
of Anatomy and Physiology and Biophysics, Univ. 
of Washington, Seattle. 

The supplementary motor area in monkeys was 
defined by electrical stimulation before subpial re- 
section of cortical tissue. The consequent degener- 
ation patterns were determined by the Nauta tech- 
nique for staining degenerating axons. Fibers were 
traced to ipsilateral area 4 and contralateral area 4 
via the corpus callosum. Projection fibers passed 
down the internal capsule and terminated in the 
reticular formation of the upper pons and in the 

nuclei at the lower border of the pons. No 
degenerating fibers could be found in the medullary 
pyramids or the spinal cord. In additional monkeys, 
control lesions of the hand area of the motor cortex 
resulted in terminal degeneration around the ventral 
horn cells of the postposterolateral cell group on the 
contralateral side at the level of Cg. Terminal de- 
generation was also found in the intermediate region 
of the cord contralaterally and in the external cuneate 
mcleus ipsilaterally. During the 8- to 14-day post- 
operative course monkeys with lesions in the supple- 
mentary area had hyperactive tendon reflexes with 

w apparent paresis on the ipsilateral side and 

flaccidity with paresis on the contralateral side. 

Monkeys with lesions in the motor area exhibited only 

flaccidity of the contralateral arm, no effect on the 

ipsilateral side being manifest. (Aided by the Natl. 

hsts. of Health, grants 2B-5082 and B-395.) 


134, EFFECT OF DEPOLARIZATION ON POTAS- 
SIUM OUTFLUX IN MYELINATED NERVE. F.'P. 
J. Diecke (intr. by J. P. Quigley). Dept. of Phys- 
iology, Univ. of Tennessee, Memphis. 

In continuation of experiments on potassium outlux 
in myelinated nerve (Fed. Proc. 16:31, 1957) the cause 
ofthe increased potassium outflux during excitation 
was analyzed. With the aid of radioisotopes the potas- 
sium outflux was measured under constant depolariza- 
tion produced by increasing the external potassium 
concentration. Under these conditions the electrical 
and thermodynamic gradient - the "driving forces" - 
temain in equilibrium. The potassium outflux and 
influx increase with increasing depolarization and at 
complete depolarization to zero membrane potential 
teach a value of 3.8 times the resting outflux. These 
tesults suggest a true permeability change due to 
depolarization. This permeability change during 
depolarization, however, can only account for ap- 
proximately 50% of the observed potassium outflux 
during excitation. To test the effect of the driving 
forces on potassium outflux a small area of the nerve 
vas depolarized electronically. Under these condi- 
tions the thermodynamic gradient is kept constant 
ad only the electrical gradient is changed. Theoreti- 
tally an electronic depolarization of 58 mv should 
increase the ratio of outflux/influx by a factor of 10 
or increase the outflux by 3.16 x permeability change. 
The increase in flux ratio and outflux, however, is 
significantly larger than the theoretical values and 
tesembles the results obtained by Hodgkin and 
Keynes (J. Physiol. 128:61) on squid nerves. From 
he results on permeability change and effect of driv- 
ig forces the potassium outflux during the course of 
ation potential was calculated and found to agree 
Mp) observed values. (Supported by PHS grant 








DiPaolo 


135. LIVER AND PLASMA LIPID METABOLISM IN 
ACUTE ETHANOL INTOXICATION. N. R. Di 
Luzio. Dept. of Physiology, Univ. of Tennessee, 
Memphis. 

The effect of acute ethanol intoxication on lipid 
metabolism was studied to determine the lipid frac- 
tion(s) responsible for the previously noted increase 
in liver total lipid and to evaluate possible mecha- 
nisms whereby acute ethanol intoxication induces 
fatty infiltration of the liver. Female rate, previously 
fasted for 8 hr, were given by oral intubation, either 
a 50% ethanol solution in the amount of 6.0 gm/kg, a 
calorically equivalent amount of glucose, or isotonic 
saline. The rats were killed 8 or 16 hr later and 
the various liver and plasma lipid fractions were 
determined. A significant increase in liver weight 
was noted in the ethanol treated groups at both periods. 
The concentration of liver neutral fat in the acutely 
intoxicated rats was increased approximately 200% 
over the rats given glucose or saline. No alterations 
occurred in the liver phospholipid or cholesterol 
concentrations. The increase in liver neutral fat was 
not prevented by the simultaneous administration of 
choline and was not associated with alterations in 
liver phospholipid metabolism as measured with P32, 
The plasma lipid fractions in the ethanol-treated 
rats did not differ from the iso-calorie glucose 
group. The significance of these findings to the pos- 
sible mode of action of ethanol in the development of 
an acute fatty liver will be discussed. (Supported in 
part by a grant from the PHS and the Natl. Research 
Council.) 





136. INFLUENCE OF EDATHAMIL IN VITRO ON 
PROTEIN SH, ACID SOLUBLE SH AND ACID 
SOLUBLE SS OF EHRLICH ASCITES CELLS. 
Joseph DiPaolo and Thomas Niedbala (intr. by 
W. K. Noell). Roswell Park Memorial Inst., 
Buffalo, N. Y. 

Changes in the sol-gel state of cytoplasm brought 
about by alterations in calcium concentration have 
been demonstrated by Heilbrunn and his collabo- 
rators. The study of sulfhydryl groups has been 
limited primarily to changes in dividing germ cells 
and fertilized eggs. The present project was under- 
taken to determine if there are any changes in 
sulfhydryl groups during gel-sol transformations. 
Water extracts were made from Ehrlich ascites 
tumor cells (Hauschka) which had been exposed in 
vitro with edathamil (EDTA). Protein SH, acid 
soluble SH, and acid soluble S-S were determined 
amperometrically according to a technique of 
Koltoff, Stricks, and Morren. The results were 
expressed in .M SH/mg protein nitrogen. Changes 
in viscosity in the cytoplasm of ascites cells due to 
the binding of calcium were confirmed using the 
method of Nishimura, DiPaolo, and Hill (Arch. Path. 
59:487, 1955). There was a significant increase in 
protein SH and in acid soluble SH as the length of 
exposure to edathamil was increased to 3 hr. 











Dobson 


137. RELATION OF HORMONE DYNAMICS TO 

BODY FLUID VOLUME HOMEOSTASIS. Ernest 

L. Dobson. Donner Lab., Univ. of California, 

Berkeley. 

Hormones are known to control both salt and 
water excretion. Antidiuretic hormone levels in 
blood under isosmotic conditions, when the rate of 
secretion is presumably constant, are altered by 
changes in body fluid volume. This is most simply 
explained by the fact that alterations in fluid volume 
cause corresponding alterations in rate of hormone 
inactivation because they cause changes in blood 


flow to liver and kidney which are principally respon- 
sible for ADH inactivation. Owing to the osmoreceptor 


response, water cannot long be lost without simulta- 
neous loss of salt. Sodium excretion is controlled 
by the aldosterone level in blood. The rate at which 


the adrenal secretes this hormone has been shown to 


increase with decreases in blood volume and to be 
controlled by a hormone from the hypothalamus 
(Farrell et al. 1956-1957). A constant basic rate of 
secretion coupled with a rapid inactivation of this 
“aldotrophic" hormone by liver or kidney (as is 


true for ADH) would explain the similarities between 


the salt and the water excretion response to isotonic 
expansion or contraction of the body fluids and pro- 
vide a stable mechanism for body fluid volume con- 
trol. On the other hand differences between aldo- 
sterone and ADH dynamics, due to differences in 
distribution volumes and efficiency of inactivation, 


can explain some of the observed differences between 


salt and water excretion patterns. (Supported by 
U.S. Atomic Energy Comm. and PHS.) 


138. NEMATOCYSTS OF PHYSALIA. Eleanor Dodge* 


and Charles E. Lane. The Marine Lab., Univ. of 

Miami, Miami, Fla. 

Nematocysts of Physalia have been isolated in 
pure form by the methods of Phillips. The still- 
reactive nematocysts are discharged mechanically 
by homogenization. Some of the physical properties 


of the toxic moiety of the capsular contents have been 
investigated. Chromatographic analyses of the amino 


acid components of the capsular contents, of the 
capsular walls, the substance ''Thalassin" have been 


compared. The fiddler crab, Uca, has been employed 


for assay of the contents of the capsule. Acute 
toxicity studies have been conducted on mice and 
other mammals. For crude nematocyst contents the 
approximate lethal dose for the mouse is 0.015 


ml/kg. (Supported by the Natl. Insts. of Health grant 


RG-5272.) 
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PHYSIOLOGY 
139. OVARIAN GLYCOGEN IN GONADOTROPHIN- 

TREATED NORMAL AND HYPOTHYROD RATS, 

K. A. Doeg* and J. H. Leathem. Bureau of Bio- 

logical Research, Rutgers Univ., New Brunswick, 

N. J. 

Ovarian glycogen is rapidly depleted following one 
injection of pregnant mare serum gonadotrophin. 
Glycogen changes may, therefore, characterize the 
more gonadotrophin responsive hypothyroid rat 
ovary from the euthyroid ovarian response. Thus, 
30-day-old female rats were fed 0.5% thiouracil in 
a 20% casein diet and injected with 10 i.u. chorionic 
gonadotrophin for the last 20 days of a 30-day study, 
Euthyroid gonadotrophin treated rats and appropriate 
controls were studied. Ovarian weight in response 
to gonadotrophin was enhanced 3 fold by hypothy- 
roidism. Glycogen concentration was decreased 30% 
by thiouracil alone but chorionic gonadotrophin 
reduced the ovarian glycogen levels 70% in both 
euthyroid and hypothyroid rats. If the gonadotrophin 
treatment was limited to a 5-day period a signifi- 
cantly greater decrease in glycogen concentration 
was observed in the ovaries of hypothyroid rats in 
comparison with euthyroid rats. Total glycogen 
failed to increase in the hypothyroid ovary despite 
the gonadotrophin induced ovarian weight stimula- 
tion. Chorionic gonadotrophin favors the formation 
of follicular cysts in hypothyroid rats with cyst 
fluid contributing 37% to the ovarian weight. How- 
ever only 16% of the total ovarian glycogen was 
present in the cyst fluid. Altered glycogen concen- 
trations may reflect a carbohydrate energy source 
in steroid metabolism. 





140. LIBIDO AND ITS RELATIONSHIP TO 
PERIODICITY IN THE FECUNDITY OF MALE 
RABBITS. Virginia C. Doggett (intr. by Frank 
Harrison). Univ. of Texas Southwestern Med. 
School, Dallas. 

We have previously reported a 3- to 4-day 
periodicity in sperm count and fructose in the 
semen of male rabbits (Am. J. Physiol., 187:445 
and Anat. Rec., 127:285). Sperm motility and volume 
of liquid semen correlated directly with sperm count 
and fructose. The possibility existed that fluctua- 
tions in libido were basic to the fluctuations in semen 
quality. In order to test this possibility, libido was 
evaluated by 3 methods: the time required for the 
animal to produce an ejaculate after presentation 
of the dummy female (reaction time), the number of 
ejaculates produced before refusal to mount or a 
dry ejaculate (exhaustion), and the observer's sub- 
jective evaluation of the animal's interest in the 
dummy female. In direction of day-to-day change, 
the 3 methods of evaluation did not correlate sig- 
nificantly with each other. Sperm count and motility 
increased significantly with increased reaction 
time and fructose decreased significantly with in- 
creased reaction time. The total per day of sperm 
count, motility, fructose, semen volume, and 
coagulum increased with the number of ejaculates 
given. When multiple mounts were required before 
allowing ejaculation, reaction time was not related 
in any way to seminal characteristics. Subjective 
evaluation of sexual interest did not correlate with 
seminal characteristics. Thus, libido may be either 
directly or indirectly related but not basic to 
fluctuations in seminal quality. 
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PHYSIOLOGY 


141. IS0-PCO, TECHNIQUE FOR STUDYING VEN- 
TILATORY RESPONSE TO INJECTED HCl. Dario 
B. Domizi,* John F. Perkins, Jr. and Joan S. 

rne.* Dept. of Physiology, Univ. of Chicago, 
cago, Ill. 

In order to avoid changes in a second stimulus to 
ventilation, i.e., CO,, while measuring the response 
to fixed acid, a technique was utilized whereby 
PACO, could be held constant. This technique, first 
used by Cormack, Cunningham and Gee (J. Physiol., 
129:29P, 1955) includes continuous recording of 
PACO, with an infra red type analyzer, and addition 
of sufficient CO, to the inspired air to keep PACO, 
at its control value (near 40 mm). The response of 
anesthetized dogs to acidosis produced by intra- 
yenous infusion of 0.5 M HCL was measured when 
the PACO, was held at the control value, and also at 
various other CO, levels. The iso-PCO, response 
was compared with the response obtained during 
CO, inhalation when the blood pH was held constant 
(iso-pH technique). The effects of the two stimuli, 
thus separated, were compared, and the ratio of 
sensitivities found to be in approximate agreement 
with the algebraic formulation of Gray's Multiple 
Factor Theory. In other experiments, the response 
toa 5mm increment in PACO, was approximately 
doubled as the blood pH was lowered to 7.1, but 
further lowering produced a decreased sensitivity to 
CO,, probably because of deterioration of the 
animals. Responses to successive small increments 
in PACO, failed to reveal any threshold, even with 
CO, tensions as low as 20 mm during acidosis. 








142, LEUCOCYTE RELEASE FROM ISOLATED PER- 
FUSED HIND LIMBS OF RATS. Burton S. Dorn- 
fest, Albert S. Gordon and Naomi Gottlieb (intr. 
by H. A. Charipper). Dept. of Biology, Grad. 
School of Arts and Science, New York Univ., 

New York City. 

The mechanisms underlying release of leucocytes 
from bone marrow are not clearly understood. An 
approach to this problem was made utilizing a modi- 
fication of the limb perfusion technique of Kuna, 
Gordon and Charipper (Fed. Proc. 16:76, 1957). 
Approximately 100 ml of pooled male rat blood was 
centrifuged and the leucocyte layer removed; this 
was repeated 3 times, sacrificing 50% of the original 
volume to obtain essentially a leucocyte-free sample. 
Six ml of leucocyte-free blood was perfused for a 
4-min period through each isolated limb and dis- 
carded, thus eliminating most of the circulating 
leucocytes. Increments in leucocyte numbers in the 
perfusate were noted at 30 min, 1 hr and 2 hr inter- 
vals. No further increase occurred at 3 hr anda 
slight diminution was observed at 4hr. At the 2-hr 
interval, when the counts attained their maximum, 

3-, 9-, and 13- fold increases were noted for 

preparations showing starting perfusate leucocyte 

levels of 1725, 400 and 412/mm3 respectively. 

Blood smears of the perfusates revealed that the 

leucocytes released were primarily granulocytic 

innature. The decrease in numbers of granulocytes 
inthe marrow could not account for the marked 
increases detected in the perfusates indicating that 
active proliferation of leucocytes probably accom- 
panied the release of the leucocytes into the per- 

fusate. (Supported by grants from PHS (H-3357) 

and the Damon Runyon Fund (DRG-406).) 
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143. MICROCINEMATOGRAPHIC DEMONSTRATION 
OF MAST CELL DISINTEGRATION IN LIVING 
ISOLATED LOOSE CONNECTIVE TISSUE OF 
MICE (MOTION PICTURE). Thomas F. 
Dougherty and Gottlieb L. Schneebeli.* Dept. of 
Anatomy, Univ. of Utah College of .iedicine, 

Salt Lake City. 

Survival time of mouse mast cells in living loose 
connective tissue spreads supplemented with peri- 
toneal fluid of the same animal averages 2-1/2-3 
hr at 41°C. A motion picture will be presented to 
show that supplementing of connective tissue with 
peritoneal fluid from a littermate of same sex will 
produce mast cell disintegration within 10-30 min. 
Peritoneal fluid of experimental animal was with- 
drawn with microcapillary pipettes and combined 
with the sheet of loose connective tissue which was 
removed from the dorsum of another animal. The 
preparation was then covered with a microscopic 
coverslip. In phase microscope, suitable mast cells 
were located and filmed under oil immersion. Film- 
ing speed was 16 frames/min. Disintegration of 
mast cells proceeds in the following way: Initially 
granules move rapidly and then swell (pop). As 
granules pop they cause a rupture of the cell and 
are extruded. Granules are then ingested by 
macrophages or surrounding fibroblasts. Swelling 
of granules supports suggestion that they are ion 
exchangers (Fed. Proc. 16:58, 1957). Snake venom, 
48/80, histamine and protamine also produced mast 
cells which were so rapid that the dynamivs of 
process could not be photographed. The implications 
of this mechanism will be discussed. (Supported by 
grants from Amer. Cancer Society #T-33 and PHS 
C-2349(C).) 





144. ROLE OF CORPUS CALLOSUM IN TRANSFER 
OF TRAINING IN MACACA MULATTA. J. L. 
deC. Downer (intr. by E. M. Landis). Dept. of 
Physiology, Harvard Med. School, Boston, Mass. 
Transfer of monocularly learned visual discrimi- 

nation habits was studied in a total of 12 monkeys. 

Observations were made on 5 of these in which only 

the corpus callosum had been completely transected. 

The other 7 animals were studied before and after 

midsagittal sectioning of the optic chiasm and after 

the transection of the corpus callosum. It was found 
that transfer of visual pattern and color discrimina- 
tion habits did not occur when the optic chiasm and 
the corpus callosum were both sectioned. Transfer 
of these habits was found to occur if either one or 
the other of these structures was sectioned. With the 
testing technique used, nothing was found to suggest 
that transfer via one route was different from the 
other. Observations made in which the total visual 
input had been restricted to one cerebral hemisphere 
raised the question as to whether the memory trace 
was formed in this hemisphere alone, or was formed 
in the opposite hemisphere simultaneously through 
the mediation of the corpus callosum. Subsequent 
results suggested that color discrimination habits 
were established bilaterally, while pattern discrim- 
ination habits were established, more often than not, 
unilaterally. It was concluded that the memory trace 
may be, but is not necessarily, confined to the one 
hemisphere, under these conditions. Observations 
on changes in hand preference will be discussed. 











Doyle 


145. DIALYSIS OF UREA IN A PARALLEL TUBE 

BLOOD DIALYZER. J. E. Doyle, A. E. MacNeill, 

S. Anthone and R. Anthone (intr. by G. F. Koepf). 

Med. Fndn. of Buffalo and Univ. of Buffalo, 

Buffalo, N. Y. 

This dialyzer of original design (AEM), using 
regenerated cellulose tubing, has been tested in 
terms of urea transfer. A distinction of this design 
is that there is no change in blood volume resulting 
from changes in blood flow. Thirty in vitro and 40 
in vivo studies were conducted. Temperature was 
kept constant at 37°C. Flows of blood and perfusate 
were varied. Urea concentrations were varied over 
a range of 0-1500 ml/min. Membrane area was also 
varied. Increases in blood flow rate in vivo and in 
vitro studies over a range of 80-500 ml/min resulted 
in progressive increase in urea clearance. The 
slower flow rates gave higher extraction ratios. 
Flows of perfusate from 505 ml/min to 3000 ml/min 
resulted in progressive increases in extraction ratios. 
The rate of urea extraction was the same for blood 
and water, using initial concentrations of 170 mg % 
and 1500 mg %. In human subjects, urea clearance 
using a one square meter membrane was as great as 
76 ml blood/min; using a 1.5 square meter membrane, 
115 ml/min, and using a two square meter membrane, 
175 ml/min. Eight-hour dialyses with one a square 
meter membrane reduced blood urea levels as much 
as 47%; 6-hr dialyses with a two meter membrane 
reduced the level as much as 70%. 











146. HEMODYNAMIC OBSERVATIONS ON THE COW. 
J. T. Doyle,* J. L. Patterson, Jr., J. V. Warren, 
D.. K. Detweiler* and M. Reynolds. Albany Med. 
College, Albany, N. Y., Med. College of Virginia, 
Richmond, Duke Univ. School of Medicine, Dur- 
ham, N. C. and Univ. of Pennsylvania School of 
Veterinary Medicine, Philadelphia. 

Few data are available on cardiorespiratory per- 
formance in large animals. These studies were 
undertaken to provide reference data for similar 
observations made on giraffes, ruminants of about 
the same weight as cows and distinguished from 
them primarily by a long neck. Four cows were 
studied in their stanchions and further restrained as 
necessary by noseclips. Intravascular pressures 
were measured through plastic catheters with strain 
gauges. Blood flow and volume were estimated by 
dye-dilution. Carotid arterial pressures as high as 
275/195 mm Hg were measured; these tended to fall 
towards human normotensive levels when the animal 
was left undisturbed. Arterial pressure contours 
were similar to those observed in giraffe. Jugular 
venous, superior vena caval and right atrial pressures 
were low. Right ventricular and pulmonary arterial 
systolic pressures ranged from 45 to 112 mm Hg. 
Cardiac output in 3 animals averaged 44 1/min and 
stroke volume 637 ml. Cardiac indices were com- 
parable to those encountered in anxious humans. 

The fourth animal developed a persistent arrhythmia. 

Cardiac output in this animal was 33 1/min and stroke 

volume 330 ml. The general blood volume averaged 

63 ml/kg. The hemodynamic data closely resemble 

those obtained in giraffe. Bovine placidity appears 

to be a literary convention rather than a physiological 

state. 
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147. ACUTE EFFECTS OF INHALING PARTICULATE 
MATTER ON MECHANICS OF BREATHING IN 
MAN. Arthur B. DuBois, Raphael Alcala, Jr.* ang 
Lucien Dautrebande.* Dept. of Physiology and 
Pharmacology, Graduate School of Medicine, Uniy, 
of Pennsylvania, Philadelphia. 

Five subjects who had normal airway resistance 
and thoracic gas volumes (plethysmographic m 
were studied. Administration of aerosolized 2% 
carbachol solution, or several (3-25) breaths of 
aerosolized, or elutriated, chemically inert particu- 
late matter (carbon particles, precipitated calcium 
carbonate particles, aluminum powder, or activated 
charcoal powder) resulted in a slight, moderate or 
marked increase of airway resistance starting within 
minutes and persisting the major part of an hour, 
Lung volumes were unchanged except for a reduced 
vital capacity in one subject, who had a marked in- 
crease of airway resistance. It was possible to 
elicit the response again after a repeated exposure, 
except when a sympathomimetic aerosol had been 
administered. Similar subjects, used as a control 
group, did not show spontaneous variations of airway 
resistance over a 2-hr period, and administration of 
aerosolized water did not increase the airway re- 
sistance. These studies help to characterize the 
alterations of mechanics of breathing which accom- 
pany the acute effect of inhaling particles previously 
described by Dautrebande. 








148. PURIFICATION OF COAGULATION PROTEINS 
BY CONTINUOUS FLOW PAPER ELECTRO- 
PHORESIS. Rodney P. Dunaway, Catherine C. 
Ashley and Paul W. Boyles (intr. by John C. 
Finerty). VA Hosp., Med. Research Unit, Coral 
Gables, Fla. 

Fractions of human and bovine plasma which were 
obtained by the Cohn method of cold alcohol precip- 
itation were subjected to continuous flow paper 
electrophoresis in an attempt to achieve further 
purification. The electrophoresis was carried out in 
a cold room (7°C.) with barbital buffer, pH 8.65 and 
0.02 ionic strength. Data on the activity of fibrino- 
gen, fibrinolysin, prothrombin and thrombin will be 
correlated with protein content, electrophoretic 
pattern and ultracentrifugal analysis. Preliminary 
results indicate that proteins with a high degree of 
specific activity can be obtained in quantity by this 
approach. 
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149. THE pH OF K DEFICIENT RAT MUSCLE. R. 
E. Eckel, A. W. Botschner, D. H. Wood (intr. by 





R. W. Eckstein). Dept. of Medicine, Western 

Reserve Univ., Cleveland, Ohio. 

Intracellular pH has been calculated by Gardner 
et al. to fall from 6.98 to 6.42 during K deficiency. 
Our measured buffering capacities of muscle homog- 
enates from K deficient and control (pair-fed) rats 
are 17 and 22 mEq/pH/100 gm fat free dry weight, 
respectively. This indicates either 1) a deficit of 
9.95-12.3 mEq of cation, or 2) a similar excess of 
anion, or 3) an error in the calculated low cell pH, 
most probably due to an over-estimate of extracellu- 
lar Cl, and therefore HCO3. We have excluded each 
of these explanations by the following observations. 
1) Increased basic amino acids compensate in part 
for the fall in (Na +K). 2) Neither acidic amino acid 
nor organic acid anions are increased in K deficient 
muscle. (Schwartz has already reported phosphate 
ester anions unchanged.) 3) The raffinose and chlo- 
ride spaces are equivalent in both normal and K 
deficient muscle. Our measured muscle cell pH 
after 2 weeks of K deficiency is 7.11 (control muscle 
1.18) by CO, analysis or 6.83 (control 6.89) by direct 
measurement in the anaerobically homogenized 
muscle. The discrepancies between these and Gard- 
ner's results may be due to differences in the dura- 
tion of K deficiency, or to differences in muscle 
sampling technic. 


150. POSSIBLE SENSITIZING OF TACTILE RECEP- 
TORS BY THE GALVANIC SKIN REFLEX. Robert 
Edelberg and Neil R. Burch.* Baylor Univ. College 
of Medicine, Houston, Texas. 

The electrical changes of the GSR may be in part a 
by-product of the sensitizing of tactile receptors by 
sympathetic discharge. Tactile sensitivity in humans 
was measured with a vibratory stimulus of 250 cps, 
GSR with a constant current system. After a delay 
of 5-20 sec following the onset of a GSR attending 
emotional or sensory stimulation, there is a conspic- 
uous increase in tactile sensitivity which then grad- 
ually decays unless further GSRs occur. The amount 
of change in threshold is proportional to the ampli- 
tude of the GSR but tactile sensitivity is not corre- 
lated with basal resistance per se. This change is 
observable either in the dry state or under water and 
therefore cannot be due to the skin-softening action 
of sweat as proposed by Darrow. Survey of the hand 
and forearm shows a high topical correlation between 
tactile sensitivity and GSR activity in regions having 
similar innervation. The temporal and spatial rela- 
tions are consistent with the hypothesis that both the 
galvanic changes and the threshold changes are com- 
mon effects of the release of a chemical mediator 
which takes longer to diffuse to the tactile receptors 
than to the membrane responsible for the skin's re- 
sistance. A delayed adrenal effect may be involved 
as well. (Supported by USAF Office of Scientific 
Research, Contract AF 18(603)-79, and by the Natl. 
Inst. of Mental Health, Grant No. M-1904.) 
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151. TRANSPORT OF POTASSIUM ACROSS FROG 
GASTRIC MUCOSA. I. S. Edelman and John B. 
Harris.* Dept. of Medicine, Univ. of California, 
San Francisco. 

The isolated frog gastric mucosa is well suited to 
the characterization of active versus passive ion 
transport. Active potassium transport across the 
gastric mucosa by a net flux against the electrochem- 
ical potential gradient (E.C.P.G.) has not been pre- 
viously demonstrated. The present study was 
designed to evaluate the correspondence between 
measured net flux of potassium with a variety of 
concentration gradients and the predicted simple 
passive net flux based on the Nernst- Planck equation. 
Net transport of potassium across the isolated 
gastric mucosa of Rana Pipiens was measured in 
vitro by the chamber method. The serosa was 
exposed to buffered modified Krebs-Henseleit solu- 
tions containing either 1.0, 4.1, or 8.8 mm/l. KCl. 
The secretory surface was exposed to a similar 
series of unbuffered solutions. Seventy experiments 
have been completed. The maximum potassium con- 
centration gradient was 1:13. Measured net flux of 
potassium deviated significantly from the passive 
net flux predictions, being considerably greater than 
predicted negative fluxes and considerably less than 
predicted positive fluxes. There was an increase in 
positive net flux proportional to positive E.C.P.G. 

In 15 instances, however, positive net potassium flux 

was recorded in the face of negative E.C.P.G. These 

observations indicate that potassium transport across 
the frog gastric mucosa does not follow the predic- 
tions of simple passive diffusion across a membrane 
barrier. 








152. COMPARATIVE SENSITIVITY OF SMOOTH 
MUSCLE FROM CORONARY AND SYSTEMIC 
VESSELS. H. E. Ederstrom and W. W. Oppelt.* 
Dept. of Physiology and Pharmacology, Univ. of 
North Dakota Med. School, Grand Forks. 

Strips of smooth muscle prepared from beef coro- 
nary and systemic arteries and veins were tested in 
vitro for comparative sensitivity to various types of 
vasomotor agents. Coronary artery strips relaxed 
in response to epinephrine, norepinephrine, excess 
CO, and low O,. Serotonin, acetylcholine and hista- 
mine contracted the strips. Systemic artery strips 
were more sensitive than coronary strips, and differed 
in that they contracted in the presence of all the 
above agents, except CO, and low O,, which produced 
no response. Coronary vein strips were much less 
sensitive than the corresponding coronary arteries. 
They differed qualitatively in that they were con- 
stricted by all the agents listed, but were not respon- 
sive to CO, and low O». Systemic vein preparations 
were much more sensitive than coronary veins, but 
otherwise reacted in a similar manner. Since all 
vessels were completely free of cardiac muscle or 
other extraneous tissues, it was assumed that the 
results obtained were due to the direct effects of 
the agents on the smooth muscle of the vessels. 
(Aided by the Amer. Heart Assn. Grant.) 
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153. 116-HYDROXY PROGESTERONE AS AN INTER- 
MEDIARY IN ADRENAL CORTICOSTEROIDO- 
GENESIS. J. Eichhorn* and O. Hechter. Worces- 
ter Fndn. for Exptl. Biology, Shrewsbury, Mass. 
It is uncertain whether 11 6-hydroxyprogesterone 

is an intermediary in the conversion of progesterone 

to cortisol (F) and corticosterone (B) in the adrenal 
cortex. To investigate this point, trace amounts of 

C !4.114-hydroxyprogesterone were incubated for 2 

hr at 37° with homogenates of bovine adrenocortical 

tissue prepared in various media (0.025 M sucrose, 

0.15 M KCl, and 0.15 M NaCl; cf. Eichhorn and 

Hechter, Proc. Soc. Exper. Biol. & Med. 95:311, 

1957). The degree of incorporation of radioactivity 

into F and B, which are synthesized from endogenous 

precursors in these homogenates, was measured. 

Similar incubations with trace amounts of C !4- 

progesterone and C!4-11-deoxycorticosterone (DOC) 

permitted estimation of relative rates of incorpo- 
ration into these corticoids. The F and B were iso- 
lated from extracts of the incubation mixtures by 
column and paper chromatography of the free alco- 
hols and derivatives thereof; the corticoids were 
purified to a point of radiochemical homogeneity. 

The results obtained definitively established that 

c!4.114-hydroxyprogesterone is converted to both 

F and B. However, the limited degree of incorpo- 

ration of 114-hydroxyprogesterone into F and B 

relative to C!4-progesterone indicates that 114 - 

hydroxyprogesterone is not a major intermediary in 
the biosynthesis of these corticoids from proges- 
terone; the data with C!4-DOC are consistent with 
the thesis that this steroid is the major intermedi- 
ary in the biosynthesis of B from progesterone. 








154. EFFECT OF ADDITION AND DEPLETION OF 
GAMMA-AMINOBUTYRIC ACID UPON ELECTRO- 
CORTICAL AROUSAL. E. Eidelberg and S. Feld- 
man (intr. by H. W. Magoun). School of Medicine, 
Univ. of California at Los Angeles and VA Hosp., 
Long Beach. 

The hypothesis that surface-negative phases of 
cortical responses represent depolarization of apical 
dendrites and(\that their reduction during EEG arousal 
involves an inhibitory mechanism preventing dendritic 
depolarization has been tested in rabbits observing 
the effect of GABA and Thiosemicarbazida upon evoked 
cortical potentials and their modification during EEG 
arousal from reticular stimulation. Reduction of 
surface-negative phases in a variety of evoked corti- 
cal potentials both by reticular stimulation and by 
application of GABA suggests a possible common 
mode of action. In agreement, the inverted response 
or surface-positive phase unmasked by GABA, which 
has been proposed to signal inhibitory post-synaptic 
potentials at the apical dendrites was not altered by 
reticular stimulation. In further agreement, the 
surface-negative phases of the evoked responses 
were markedly increased in amplitude after deple- 
tion of GABA in the cortex consequent to Thiosemi- 
carbazide administration. Seeming opposition to the 
hypothesis was provided, however, by the unimpaired 
maintenance of reticular influences upon cortical 
responses at this time. Additionally, there was no 
elevation of threshold either for changes in responses 
or for generalized EEG arousal. These observations 
may make it necessary to account for EEG arousal 
by some process other than cortical inhibition involv- 
ing GABA as a transmittor. 












155. RESPIRATION IN TISSUES OF GOLDFISH 
ADAPTED TO HIGH AND LOW TEMPERATURES, 
Donald R. Ekberg (intr. by C. Ladd Prosser), 
Dept. of Physiology, Univ. of Ilinois, Urbana, 
The oxygen consumption of brain, liver and gills 

excised from goldfish (Carassius auratus) adapted to 

30° or 10°C. was measured at various temperatures 
between 10° and 30°C. by means of the Warburg 
technique. Rate-temperature curves revealed no « 
significant differences between brain homogenates 
from 10° or 3-°C. adapted fish. Similar non- 
significant results were obtained with’ liver homog- 
enates. However, the Qo, of gills (whole or homog- 


enized) from fish adapted to 10°C. was signifi 
higher than the Qo, of gills from 30°C. adapted fish, 


Comparison of the slopes of the gill rate-temperature 
curves revealed no apparent differences. However, 
it was found that gill oxygen consumption was greater 
during the summer months than during the winter 
months. This seasonal variation was independent of 
the temperature of adaptation. Inhibition of oxygen 
consumption (measured at 26°C.) by 10-3 M cyanide 
or 5.4 x 10-4 M iodacetate disclosed that gills from 
30°C. adapted fish were significantly more resistant 
to cyanide and significantly less resistant to iodo- 
acetate than were gills from fish adapted to 10°C, 
These results suggest that the cytochrome system 
has become less sensitive to cyanide poisoning or 
that an alternate pathway less sensitive to cyanide 
than the cytochrome system has increased in activity 
in gills from fish adapted to 30°C., and that the 
hexosemonophosphate shunt may be more active in 
gills from 10°C. adapted fish. 








156. EFFECT OF VISUAL STIMULATION ON THE 
ELECTROMYOGRAM OF CAT EYE MUSCLES. 
Sven G. Eliasson (intr. by Harlow W. Ades). 
Dept. of Internal Medicine, Univ. of Texas South- 
western Med. School, Dallas. 

Conjugate eye movements have been elicited in 
the encephale isole cat by electrical stimulation of 
cortical and subcortical structures. The electrical 
activity from a few motor units in the eye muscles 
was recorded. The movements were observed to be 
associated either with contraction of protagonist and 
inhibition of antagonist or contraction of both. Visual 
stimulation modified the electromyogram of the eye 
muscles. The latency of the onset of the contraction 
was shortened and an increased number of units was 
recruited. In some instances the frequency of firing 
of the individual units was increased. The increase 
in activity of the protagonist did not lead to an in- 
creased inhibition of the antagonist. Usually also the 
antagonist showed an increase in activity. It is 
postulated that the effect of the visual stimulation is 
exerted directly on the eye motor nuclei or on the 
surrounding interneurons. 
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157. BONE MARROW, PLASMA AND LIVER LIPIDS 
FOLLOWING X-IRRADIATION. E. E. Elko and 
N. R. Di Luzio (intr. by Hortense S. Louckes). 
Dept. of Physiology, Univ. of Tennessee Med. 
Units, Memphis. 

Previous observations have indicated that hyper- 
lipemia and plasma opalescence following radiation 
exposure are unfavorable prognostic signs. While 
the intensity of the hyperlipemic state appears to 
reflect the degree of stress imposed upon the animal 
and has been used as a basis to predict both survival 
or early and late deaths from irradiation, the cause 
of this hyperlipemia has not been determined. In 
view of the radiosensitivity of bone marrow and its 
extremely high lipid content, the present study was 
wdertaken to determine if bone marrow lipids con- 
tribute to the post-irradiation hyperlipemic state. 
Liver and bone marrow lipid fractions were deter- 
mined in 8 unirradiated control rabbits and 8 other 
rabbits 24 hr following 1000 r whole body x- 
irradiation. Plasma lipid fractions were determined 
prior to, and 24 hr post-irradiation. The irradiated 
rabbits showed a mean 70, 190 and 720% increase in 
plasma phospholipid, cholesterol and neutral fat, 
respectively. The only liver lipid which was signif- 
icantly increased (170%) in the x-irradiated group 
was the triglyceride fraction. The water content and 
lipid composion of femoral bone marrow was not sig- 
nificantly altered 24 hr following x-irradiation. These 
findings suggest that the increase in the various 
plasma lipid fractions following a LD)99 dose of 
ionizing radiation is not the result of bone marrow 
degeneration. (Supported, in part, by PHS grant 
RG-4931.) 





138. INFLUENCE OF CITRATE ON REMOVAL OF 
CALCIUM AND STRONTIUM BY PERITONEAL 
LAVAGE. J. R. Elliott and Roy V. Talmage. 
Biology Dept., Rice Inst., Houston, Texas. 

Recent studies from this laboratory, utilizing the 
technique of peritoneal lavage indicated that exogenous 
titrate was able to remove stable and radioactive 
talcium from the bones of rats in the presence or 
absence of the parathyroid glands. The dispropor- 
tionately small amounts of Ca‘ as compared to Ca‘? 
removed by lavage by the citrate when radioactivity 
vas injected within 24 hr of the lavage indicated that 
titrate mobilized calcium from deeper areas of bone. 
To substantiate this effect of citrate, these experi- 
ments were repeated utilizing Sr®5. In a further 
ittempt to delineate the areas of bone affected by 
titric acid, additional studies were done in which 
tadiocalcium or radiostrontium were injected 2-3 
vk prior to peritoneal lavage. When either radio- 
isotope was injected with 24 hr of lavage, the inclu- 
sion of 25 mg of citrate per 100 ml of rinse solution 
taused an increase in the amounts of calcium re- 
noved from both nephrectomized and parathyroid- 
ectomized-nephrectomized rats without significantly 
increasing the radioactivity removed. When these 
txsperiments were performed on animals in which 
tither isotope had been injected 2-3 wk prior to 
lavage treatment, both calcium and radioactivity were 
increased by the administration of citrate. There 
Were no qualitative differences between the removal 
tithe 2 isotopes. These experiments again suggest 
that citric acid removes calcium from areas not 
tadily accessible to injected radioactivity. 
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159. MYOGLOBIN AND HEMOGLOBIN LEVELS IN 
HUMAN AND RAT MUSCLE. James P. Ellis, Jr.* 
and Robert T. Clark. Dept. of Physiology- 
Biophysics, School of Aviation Medicine, USAF, 
Randolph AFB, Texas. 

Earlier studies from our laboratory, based on the 
extraction of carbon monoxide from human autopsy 
specimens, have shown that CO poisoning may account 
for some otherwise unexplained fatal aircraft acci- 
dents. The spectrophotometric determination of the 
tissue levels of myoglobin and hemoglobin, employ- 
ing the method of De Duve, was undertaken in an 
attempt to provide an additional means of evaluating 
the problem of CO toxicity. Qualitative spectral 
differences between rat and human muscle prepara- 
tions were conveniently followed using the Beckman 
Model DK-2 recording spectrophotometer, while 
quantitative differences were measured on the 
Beckman Model DU spectrophotometer at 568, 576 
and 584 mz. In general, the results indicated that 
the total pigment concentration is about 6 times 
greater in the human than in the rat, but the relative 
concentration of myoglobin and hemoglobin is ap- 
proximately identical in both species. Parallel 
experiments on the CO saturation of tissue homog- 
enates indicate that 3 hr of equilibration with 0.09% 
CO was sufficient to produce a 60% saturation in rat 
samples and 40% in human samples compared with 
the pigment capacity method. In addition to using 
the pigment assay to determine tissue CO capacity, 
an attempt has been made to develop a direct meas- 
ure for tissue CO content. 


160. LIMB BLOOD FLOW DURING RECOVERY 
FROM MODERATE EXERCISE. Robert W. 
Elsner* and Loren D. Carlson. Dept. of Physi- 
ology and Biophysics, Univ. of Washington, 

Seattle. 

For 3 to 30 min adult male athletes and non- 
athletes walked on a motor-driven treadmill set at a 
speed of 4 miles/hr and at a grade of 10%. Before 
and after exercising, the subjects rested in the 
supine position. Oxygen consumption, heart rate and 
rectal and skin temperatures were measured from 
minute to minute before, during and after exercise. 
The blood flow in the calf of the leg was measured 
with a mercury-in-rubber strain-gage plethysmo- 
graph (Whitney) before and after exercise. Immedi- 
ately after exercise, the minute volume of blood flow 
was very high, and the time elapsing before blood 
flow had decreased to the resting volume was longer 
than the time courses for repayment of oxygen debt 
and return of the resting heart rate. The postexer- 
cise values for blood flow were lower and returned 
to resting levels more rapidly in athletes than in non- 
athletes. To test the possibility that the increased 
half-time of the return of resting blood flow was 
related to increased temperature, the ambient tem- 
perature and the duration of the exercise were 
varied. Body temperatures of athletes increased 
less during exercise than did those of non-athletes. 
(Aided by Contract AF 18(600)-1467.) 











Elwell 


161. EFFECTS OF D-TUBOCURARINE ON THE 

SUBMANDIBULAR SALIVARY GLAND. Leonard 

H. Elwell. Dept. of Physiology, Univ. of Michigan, 

Ann Arbor. 

A first injection of d-tubocurarine in doses of 
0.6-1.5 mg (4-10u) into the arterial blood supply 
limited to the acutely denervated submandibular 
salivary glands of dogs resulted in a prompt and 
large increase in the blood flow through the gland. 
After the initial increase, the blood flow gradually 
returned to normal in a matter of minutes depending 
upon the dose. This vascular response diminished 
progressively with repeated administrations of the 
drug. The same doses of d-tubocurarine were also 
found to initiate a transient secretion of saliva by 
the gland. The secretory response likewise dimin- 
ished with repeated drug presentations. Since d- 
tubocurarine is known to cause a release of histamine 
from tissue and since preadministration of diphenhy- 
dramine (Benadryl) reduced the magnitude of both 
the vascular and secretory responses, it was sug- 
gestive that histamine was the agent immediately 
responsible for the observed effects of d-tubo- 
curarine. Further, such a mechanism could afford 
an explanation for the tachyphylaxis. However, it 
would appear that other factors must be involved, if 
indeed this is the mechanism at all, for atropiniza- 
tion was found capable of blocking the secretion of 
saliva resulting from d-tubocurarine administration. 
It is recognized that the doses of tubocurarine used 
in these experiments are massive with respect to its 
neuromuscular blocking action. (Aided by grant 
from Faculty Research Fund of Horace H. Rackham 
School of Graduate Studies of Univ. of Michigan.) 


162. EFFECT OF SEROTONIN ON RENAL VASCU- 

LAR RESISTANCE AND URINE FLOW RATE. D. 

A. Emanuel, J. Scott, R. Collins and F. J. Haddy 

(intr. by A. D. Keller). US Army Med. Research 

Lab., Fort Knox, Ky. 

Brachial artery infusion of serotonin creatinine 
sulfate (10 »/min) constricts foreleg arteries, dilates 
small vessels and sometimes constricts veins (Circu- 
lation Res. 5:247, 1957). Total resistance and, there- 
fore, flow rate change but little. The inferred effect 
upon net transcapillary fluid transport is variable 
depending upon whether the artery and small vessel 
changes occur in the presence or absence of vein 
constriction. In the present study, serotonin creati- 
nine sulfate was infused (10 y/min for 5 min) 
directly into the right renal artery of 24 pentobarbi- 
talized laparotomized dogs. In a first series, blood 
flow rate was maintained constant with a pump inter- 
posed in the renal artery. Pressures were measured 
in the renal artery and vein. Changes in renal vascu- 
lar resistance in nerve intact, denervated, and de- 
nervated phentolaminized kidneys were +0.14 +0.14, 
+0.16 +0.11 and +0.09 +0.07 mm Hg/ml/min. Urine 
flow rate did not change. In a second series, urine 
flow rate and aortic pressure were measured without 
the blood pump. Urine flow rate changes for intact, 
denervated, and denervated phentolaminized kidneys 
were -0.30 +0.43, -0.06 +0.44 and 0.00 +0.37 ml/min 
respectively. Aortic pressure remained constant. 
Gross and microscopic examination failed to reveal 
evidence of acute cortical necrosis. These data indi- 
cate that the local effect of serotonin in the amount 
used is to actively increase the geometric component 
of renal vascular resistance. 











163. SKELETAL MUSCLE FIBER DIAMETERS IN 
NORMAL ADULT AND PITUITARY GIANT 
FEMALE RATS. J. D. Emerson and G. M. 
Emerson.* Dept. of Physiology, Univ. of 
Alabama Med. Ctr., Birmingham. 

Adult Norway rats treated with anterior pituitary 
growth hormone, or extracts containing growth 
hormone, eventually cease growing under continuous 
treatment at a constant dose per unit weight. We 
have shown that this phenomenon (plateauing) occurs 
irrespective of the dosage, purity of the preparation 
injected, age of the rats, development of diabetes 
mellitus, or development of a demonstrable titer of 
serum antibodies or antihormones. It has also been 
shown that plateauing is not due to a change in pro- 
duction and or metabolism of steroid hormones. A 
priori it would appear that plateauing could result 
from an increased muscle fiber diameter with con- 
sequent increase in the volume of cytoplasm per unit 
membrane area. The maximum diameter of 2000 
randomly selected gastrocnemius muscle fibers from 
10 normal adult female rats and 1400 fibers from 7 
pituitary giant female rats were measured. The 
normal adults with a mean weight of 269.1 gm hada 
fiber diameter of 62.3+0.50 (S.D. error) micra. The 
giant rats with a mean wt of 631.4 gm had a mean 
fiber diameter of 64.910.59 micra. The cross- 
sectional areas of the entire muscles were approxi- 
mately twice as great in the treated rats. (Aided by 
a grant from Muscular Dystrophy Assns. of America, 
Inc.) 


164. DISAPPEARANCE OF TESTOSTERONE AND 
INHIBITION OF OXYGEN UPTAKE BY TESTO- 
STERONE IN VITRO. R. E. Erickson and M. E. 
Denison (intr. by Sheppard M. Walker). U. S.° 
Army Med. Research Lab., Fort Knox, Ky. 

The addition of testosterone (0.2mM) in vitro to 
kidney slices from male rats results in an inhibition 
of oxygen uptake. However, testosterone added at 
the same concentration to liver slices does not in- 
fluence the rate of oxygen uptake. This has been 
reported previously (Jasper et al. 1957) and is con- 
firmed in this experiment. Testosterone (0.2mM) 
was added in vitro to liver and kidney slices from 
two groups of intact and castrated male rats. One 
group of animals was maintained at room temper- 
ature and the second group was exposed to cold 
(2+2°C.) for 15 days. At the end of the incubation 
the amount of unaltered testoterone remaining was 
measured. There was no significant change in rate 
of oxygen uptake when testosterone was added to 
liver slices; however, there was a significant de- 
crease in the quantity of testosterone present in 
the incubation medium at the end of a 2-hr incubation. 
One distinct metabolite of testosterone was ascer- 
tained to be present in the final medium. Testo- 
sterone added to kidney slices resulted in a 15-20% 
inhibition of oxygen uptake in all instances except 
with tissue from castrated rats kept at room tem- 
perature. However, there was only a slight de- 
crease in the amount of testosterone after incubation. 
The quantity of testosterone was determined by 
means of the extinction co-efficient. 
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165. HYPOTENSIVE ACTION OF PITRESSIN IN 
HYPOPHYSECTOMIZED ANIMALS. Hiram E. 
Essex. Mayo Clinic and Mayo Fndn., Rochester, 


Minn. 

The anesthetized (pentobarbital sodium 25-30 
mg/kg) hypophysectomized dog, rabbit and cat 
responded to intravenous doses of 0.5 unit of 
Pitressin (Parke-Davis) per kg by a precipitous 
decrease of arterial blood pressure to as low as 40 
mm Hg, recovery from which usually took place 
within 3-5 min. The blood pressure of the hypo- 
physectomized dog leveled off near the control pres- 
sure. Complete recovery of the blood pressure was 
preceded by a series of large undulations before 
stabilization occurred near the preinjection level. 
The same dose of Pitressin given to control anes- 
thetized (general) and trained unanesthetized (local 
anesthesia) dogs caused, by contrast, marked hyper- 
tension of much longer duration. The same dose of 
Pitressin in the same dogs before hypophysectomy 
caused an increase, but after hypophysectomy a 
decrease, in blood pressure. Bradycardia of similar 
degree occurred in both control and hypophysecto- 
mized dogs. Gruber and Kountz observed a decrease 
in blood pressure of similar degree after intravenous 
injections of 0.2 cc of Pitressin into dogs under 
local anesthesia, but the decreased blood pressure in 
their experiments was followed by a marked hyper- 
tensive response. A basis for reconciling these find- 
ings on unanesthetized nonhypophysectomized dogs is 
not apparent at present. Neither is an explanation 
available as to why the hypophysectomized animals 
give a hypotensive response to Pitressin in contrast 
to the hypertensive response of the controls. 


166. EFFECT O* TYPE OF DIETARY FAT AND 
CHOLESTEROL ON COMPOSITION OF RABBIT 
PLASMA, LIVER AND PERINEPHRIC LIPIDES. 

J. D. Evans, N. L. Oleksyshyn,* F. E. Luddy,* 

R. A. Barford* and R. W. Riemenschneider.* 

Physiology Dept., Temple Univ., and Eastern 

Regional Research Lab., U. S. Dept. of Agricul- 

ture, Philadelphia, Pa. 

Male rabbits were fed stock diets, stock diets sup- 
plemented with 3.3% beef tallow and 1.1% cholesterol, 
and 3.3% corn oil supplemented with 1.1% cholesterol. 
After 3 months the animals were sacrificed and anal- 
yses made on plasma, liver and perinephric lipides. 
The liver lipides from each group were fractionated 
by silicic acid chromatography into their principal 
components and the fatty acid distributions determined 
for each. Although all the plasma polyunsaturated 
fatty acids were increased in animals receiving fat 
or oil supplementation, there was a particularly 
striking increase in those receiving tallow. Similarly, 
the plasma total cholesterol values were highest in 
animals receiving tallow. The perinephric fat of 
animals receiving oil supplement showed the highest 
percentage of polyunsaturated acids. Fractionation 
of liver lipides showed a great increase in choles- 
terol esters resulting from feeding of the fatty sup- 
plements, particularly of the tallow. Differences in 
the amounts of other lipide components were less 
marked, and indeed the phospholipide content re- 
mained remarkably constant. The polyunsaturated 
acid content of the fatty acids isolated from liver 
lipide components was significantly greater for 
animals receiving oil supplementation, except in the 
phospholipides where differences showed no partic- 
war trend. There was a high oleic acid content of 
cholesterol esters from livers of animals fed fat and 
oil supplements. 
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167. EFFERENT CONTROL OF AMPHIBIAN SPINDLE. 
Carlos Eyzaguirre (intr. by A. R. Martin). Dept. 
of Physiology, Univ. of Utah, Salt Lake City. 

The sensory discharges recorded from single 
spindle afferent fibers are accelerated by stimulation 
of large (10-40 m/sec) and small (2-8 m/sec) motor 
axons. Single shocks to large motor fibers produce 
a sudden burst of sensory impulses. Repeated stimu- 
lation evokes an initial high sensory frequency 
followed by a slower discharge rate. Activation of 
small motor fibers produces gradually increasing 
sensory discharge frequency, an effect that is in- 
creased by raising resting tension and stimulation 
frequency. The sensory impulses can be "driven" 
over a wide frequency range at the rate of large 
motor axon stimulation. This effect is critically 
dependent on the efferent frequency and on the rest- 
ing muscle tension. Afferent frequency changes 
produced by stimulation of single large or small 
motor axons are not significantly modified by simul- 
taneous activation of additional large or small motor 
fibers. The burst of sensory impulses produced by 
single or repeated stimulation of large motor axons 
may be followed by a pause. Such an "off effect" 

did not appear if small motor fibers alone were 

stimulated or when both large and small motor axons 

were simultaneously activated. All experiments were 
conducted under critical curarization in order to 
avoid extrafusal effects without impairing contraction 
of intrafusal fibers. It is concluded that afferent 
frequency changes during motor stimulation reflect 
intrafusal mechanical events of "twitch" and "slow" 
intrafusal fibers. 


168. CHROMATOGRAPHY OF SERUM CONTAINING 
ABNORMAL AMOUNTS OF GAMMA GLOBULIN. 
John L. Fahey, Patricia F. McCoy* and Ann P. 
Horbett.* Metabolism Service, Natl. ‘Cancer Inst., 
Bethesda, Md. 

Following the introduction of DEAE-cellulose to 
the chromatography of serum proteins by Peterson 
and Sober (J. Am. Chem. Soc. 78:751, 756, 1956), a 
modified chromatographic procedure was applied to 
the analysis of multiple normal and pathologic sera 
(Fahey, McCoy and Goulian, J. Clin. Invest., in press). 
This initial experience confirmed the potential use- 
fulness of the chromatographic approach to the 
characterization of pathologic sera. The present 
study was undertaken to define the chromatographic 
behavior of serum proteins of gamma globulin mo- 
bility present in abnormal amounts in a variety of 
disease states. Serums were utilized from patients 
with multiple myeloma, with macroglobulinemia, and 
with hyper gamma globulinemia not associated with 
either multiple myeloma or macroglobulinemia. 
Serum samples were characterized electrophoreti- 
cally and in the ultracentrifuge. One milliliter serum 
samples were chromatographed by improved proce- 
dures on DEAE-cellulose. Also, gamma globulin 
fractions were prepared from each serum by poly- 
vinyl block electrophoresis and were subsequently 
chromatographed. The resulting chromatographic 
fractions have been characterized and compared 
with similar fractions obtained from normal serum. 
Chromatograms of all pathologic sera differed 
markedly from the normal. Furthermore, the 
macroglobulinemic sera were chromatographically 
distinguishable from the other pathologic hyper- 
globulinemic sera. Myeloma sera often, but not 
always, exhibited characteristic chromatograms. 

In many instances of myeloma and macroglobulin- 

emia, "normal" gamma globulin components were 

found to be markedly reduced. 
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169. ROLE OF ANION PERMEATION IN MUSCLE 
CONTRACTION. Gertrude Falk and W. Robert 
McGrath.* Dept. of Pharmacology, Univ. of 
Washington, Seattle. 

The anions known to prolong the duration of the 
active state of muscle (Br, NO3, I, SCN) are all 
permeant ions. In the present experiments effects of 
relatively impermeant anions, acetate, sulfate and 
ferrocyanide, were studied. When chloride is 
excluded, these anions produce a marked increase in 
the duration and tension of an isometric twitch of the 
frog's sartorius. In ferrocyanide the response to a 





single stimulus reaches tetanic tension and the twitch 


may last for as long as 13 sec! The order of effec- 
tiveness is ferrocyanide > sulfate > acetate > iodide. 
The response is a propagated one accompanied by a 
single action potential in which the duration of the 
after-potential, recorded with intracellular elec- 
trodes, parallels that of contraction. The effect is 
virtually abolished at a critical concentration of 


chloride, There is a relationship between duration of 


the active state and chloride concentration both in the 
presence and absence of other anions. The results 


can be explained by the hypothesis that the active state 


is normally terminated by chloride entry during the 
after-potential, but other anions may substitute in the 
order of their relative membrane permeability. 
(Supported by grant B-895, Natl. Inst. of Neurological 
Diseases and Blindness, PHS.) 


170. AGE STUDIES OF MEAN DNA PER NUCLEUS 


IN RAT LIVER. J. A. Falzone, Jr., C. H. Barrows, 





Jr., and M. J. Yiengst (intr. by N. W. Shock). 

Gerontology Branch, Natl. Heart Inst., Bethesda, 

and Baltimore City Hosps., Baltimore, Md. 

The use of tissue DNA concentration as a refer- 
ence standard for agewise metabolic studies depends, 





in part, upon the constancy of DNA per nucleus. Mor- 


phological studies, however, suggest that the poly- 
ploidy of mammalian liver may increase with age. 
We, therefore, determined the mean DNA contents of 
isolated liver nuclei from a total of 38 rats of both 
sexes and two age levels; 12 and 24 months. No 
significant age or sex differences were found. How- 
ever, diameter measurements of liver nuclei in 
homogenates and sections reveal two major size 
classes; small nuclei of mainly stromal origin and 


large nuclei from hepatic cells. It was found possible 


to separate these two classes by continuous density 
gradient sedimentation. Analyses, completed to date, 
suggest that the small nuclei are diploid, with a mean 
DNA content of approximately 7 ug, while the large 
are tetraploid, with a value of 14g. Thus, any age 
increase in the proportion of small nuclei could mask 
increased polyploidy of the large by simple dilution. 
However, differential counts (large vs. small), per- 
formed on all animals, showed no age or sex differ- 
ences. The overall mean DNA values obtained in the 
age study were essentially equal to the values cal- 
culated from the proportions and mean DNA contents 
of the two nuclear types. 
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171. NERVOUS CONTROL OF THE SALT 
SECRETING GLAND IN THE GULL, Ragnar 
Fange and Knut Schmidt-Nielsen (intr. by Hans 
Lowenbach). Duke Univ., Durham, N. C. 

The nasal gland in certain marine birds secretes 

a highly hypertonic sodium chloride solution when 

the osmotic concentration of the blood is increased 

(Schmidt-Nielsen et al., Fed. Proc. 16:113, 1957). Ih 

the present investigation young herring gulls (Larus 

argentatus) with a body weight of about 1 kg were 
anesthetized with chloral hydrate intraperitoneally, 

The nasal (supraorbital) glands were cannulated by 

means of polyethylene tubings inserted into the ducts 

through the external nasal openings. While anes- 
thesia blocks the secretion of the gland when stimu- 
lated by an osmotic load, it was found that secretion 
could be induced in anesthetized birds by electrical 
stimulation of a branch of the n, facialis, which con- 
nects with a ganglion near the anterior end of the 
gland, Secretion was also produced in anesthetized 
birds by 0.1 gm mecholyl i.v.,.or by close arterial 
injection of small amounts of acetylcholine. Atropine 
had a blocking effect. It seems reasonable to con- 
clude from the results that the gland is controlled by 

a cholinergic innervation mechanism, similar to that 

of salivary glands. In the normal life of the bird 

secretion of the nasal gland might be assumed to be 
due to a nerve reflex involving a central osmore- 
ceptor, sensitive to the osmotic concentration of the 

blood. (Supported by NIH Grant #H-2228.) 








172, EFFECTS OF KHELLIN ON CARDIAC AND 
HEMODYNAMIC FUNCTIONS IN THE INTACT 
DOG. Richard L. Farrand* and Steven M, 
Horvath, Dept. of Physiology and Cardiovascular 
Lab., State Univ. of Iowa, Iowa City. 

Khellin, a drug employed as a coronary dilator, 
was tested to determine its effects on the cardio- 
vascular system of the dog. Ten mongrel dogs were 
anesthetized with Nembutal and, after control obser- 
vations were made, given an intravenous administra- 
tion of 1 mg/kg body weight of Khellin. Coronary 
blood flow and cardiac output samples were drawn 
during the control period and at 10, 40 and 80 min 
after administration of the Khellin. Cardiac output 
was calculated by the direct Fick principle and 
coronary blood flow by the nitrous oxide method, 
There was a Significant (5% level) increase in the 
arterial oxygen content during the 10 and 40 min 
intervals, but no change was observed at 80 min, An 
increase in arterial-mixed venous oxygen difference 
occurred at 40 and 80 min. No change in systemic 
arterial pressure or cardiac output was noted at any 
time. Coronary blood flow decreased slightly after 
80 min. A significant decrease in carbon dioxide 
content of the arterial, pulmonary arterial, and 
coronary sinus blood was observed, The pulmonary 
arterial-arterial carbon dioxide difference also 
decreased, possibly as a consequence of hyperventi- 
lation, 
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PHYSIOLOGY 


173. EFFECT OF HYPOTHERMIA AND REWARMING 
ON BLOOD VOLUME DETERMINED SIMULTA- 
NEOUSLY WITH CR-51 AND T-1824, E. J. Fedor* 
and Bernard Fisher. Dept. of Surgery, Univ. of 
Pittsburgh, Pittsburgh, Pa. 

The effect of hypothermia and rewarming on blood 
yolume was Studied in dogs maintained at 23°C for 2 
pr and then rewarmed, Red cells tagged with Cr-51 
and T-1824 were injected to determine red cell mass 
and plasma volume simultaneously. The results were 
added to obtain the blood volume. Total body hema- 
tocrit was determined by RCM/RCM/PV. Deter- 
minations were made prior to cooling, during the 
hypothermic state, and 1, 5 and 24 hr following 
rewarming. During hypothermia blood volume values 
were depressed, One and 5 hr following rewarming 
findings approached control values and were the same 
24 hr after rewarming. Hematocrits increased during 
cooling but returned to control levels following 
rewarming. Red cell mass remained essentially 
mchanged, (Supported in part by Dept. of Army Grant 
#DA-49-007-MD-715, and PHS Grant #H-2065.) 





174, SENSITIZATION OF GUINEA PIG ILEUM WITH 
OVALBUMIN OR ANTIOVALBUMIN BY ADSORP- 
TION IN VITRO. George A. Feigen and Christen 
B. Nielsen.* Dept. of Physiology, Stanford Univ., 
Stanford, Calif. 

Strips obtained from the terminal 20 cm of the 
small intestines of normal male guinea pigs exhibited 
the Schultz-Dale phenomenon when appropriately 
challenged after incubation with either ovalbumin 
(60') or antiovalbumin (5-240'). Incubation with anti- 
body: ileal strips 3 cm in length were incubated at 
37°C in 15-ml oxygenated baths, either with a 1:20 
dilution of whole dialyzed antiserum or with purified 
rabbit y-globulin (2 mg/ml) having antiovalbumin 
activity. After being washed twice with Tyrode's they 
were challenged with 2-mg doses of crystalline oval- 
bumin solution. Incubation with antigen: the same 
procedure was followed as described for antibody. 

The tissues were incubated with 1 mg/ml ovalbumin 

solution, washed and challenged with 2 mg of anti- 

ovalbumin-y-globulin. Desensitization was obtained 
on re-challenge in both cases, Control gut strips 

were tested with bath contents obtained after chal- 

lenging sensitized" guts. This maneuver caused the 

strips to contract, indicating that physiologically 
active materials had been released during the specific 
reaction of antigen and antibody on the tissue. Sub- 

Sequent experiments showed that the active material (s) 

could be dialyzed through cellophane membranes. 
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175, CORONARY FLOW AND MYOCARDIAL 

OXYGEN CONSUMPTION IN HYPERCAPNIA. 

H. Feinberg,* A. Gerola* and L. N. Katz, Cardio- 

vascular Dept., Med. Research Inst., Michael 

Reese Hosp., Chicago, Ill. 

Hypercapnia (in 9 animals) was produced by 
changing the gas content in the inspired air (0, -CO,) 
from 5 to 20%CO,. The techniques employed in the 
preparation and in the measurements have been 
previously described, Cardiac output was kept con- 
stant during the course of each experiment, heart 
rate was not controlled, and blood pressure was 
augmented by aortic constriction during control and 
hypercapnic periods to obtain data at two levels of 
myocardial effort. The arterial oxygen content 
remained unchanged during hypercapnia, while 
venous oxygen content rose. The arterio-venous 
oxygen difference and the oxygen extraction percent 
decreased significantly after hypercapnia developed, 
but — as in the control period — they were not 
related to the cardiac effort. Coronary flow increased 
with increasing myocardial oxygen consumption dur- 
ing hypercapnia to the same degree as in the control 
period, but the coronary flow was greater at any 
given oxygen consumption during the hypercapnia 
period. No significant differences in external 
mechanical efficiency or in the oxygen cost of the 
static effort were seen as a consequence of hyper- 
capnia, 


176. BLOOD PRESSURES, FLOW AND VOLUME 
RELATIONSHIPS IN INFLATED AND DEFLATED 
LUNGS. Colin Fell,* Alceo Barrios* and Philip 
Dow. Depts. of Physiology and Pharmacology, 
Med. College of Georgia, Augusta. 

Procedures have been developed for measurement 
of pulmonary artery and left atrial pressures, pul- 
monary blood flow, resistance and volume in the 
intact dog. A double lumen cannula, with attached 
injection and pressure recording catheters, is tied 
into the pulmonary artery. The left atrium is can- 
nulated through the appendage, allowing pressure 
measurement and drawing of samples. A third can- 
nula in the thorax permits withdrawal or injection of 
air, and measurement of intrathoracic pressure, 

The thorax is then closed, and the animal maintains 

his own respiration. Pulmonary artery and left atrial 

pressures are recorded with Hamilton manometers, 
and venous pressures and aortic pressure pulses may 
also be recorded from appropriately placed catheters. 

Dilution curves of T-1824 injected into the pulmonary 

artery are obtained by drawing left atrial blood 

through the cuvette of a Milnor-type recording 
densitometer by means of a power driven syringe and 
kerosene piston arrangement. Base line and dyed 
blood samples are collected in separate flasks, and 
flow and vascular volume are calculated from the 
dilution curves and collected samples. Animals 
prepared in this way can be utilized for the study of 
the main variables of the pulmonary circulation, their 
modification with intrathoracic air, and the influence 
of lung expansion and collapse. (Supported by grants 
from the Natl. Heart Inst, and Amer. Heart Assn.) 








Fenichel 


177. ERYTHROCYTE HYDRATION UNDER POSITIVE 
ACCELERATION. Richard L. Fenichel and G. Kydd 
(intr. by A. Stoll), U. S. Naval Air Development 
Ctr., Aviation Med. Acceleration Lab., Johnsville, 
Pa. 

Rhesus monkeys were employed in this investi- 
gation to study the effects of positive accelerative 
forces upon erythrocyte hydration. Blood samples 
were obtained from the monkey's carotid artery just 
before and immediately after exposure to a standard 
pattern of positive G. The mean corpuscular hemo- 
globin concentration (MCHC) showed a mean fall of 
-5.8% and was significant by the "'t" test at the 1% 
confidence level. This striking fall in MCHC indi- 
cated that after G exposure the erythrocytes were 
greatly increased in size. Fluid had shifted into the 
red blood cells. Since the MCHC measures the hemo- 
globin concentration within the red cell it was not 
surprising to find a mean decrease of 2.3 gm % in 
the hemoglobin concentration. This result was sig- 
nificant by the "'t"' test at the 1% confidence level. 
The hematocrits remained constant during these 
experiments. A slight increase in the relative vis- 
cosity of the blood was noted. This result, however, 
was not statistically significant. In this dynamic 
system in which animals are subjected to a standard 
pattern of positive acceleration tissu? fluid appears 
to be entering the circulation compensating for the 
fluid that has entered the red blood cells. Thus, the 
blood is able to maintain an almost normal viscosity 
and a constant hematocrit. 


178. EFFECT OF SHALLOW AND DEEP BREATH- 
ING ON PULMONARY COMPLIANCE, B. G. 
Ferris, Jr. and D. Pollard.* Dept. of Physiology, 
Harvard School of Public Health, Boston, Mass. 
Increase of transpulmonary pressures to 20-22 

cm H,0O in 9 poliomyelitis patients produced a 20-30% 

increase in pulmonary compliance in the tidal-volume 

range as compared with the pre-stretch values. This 
improvement was measured on 16 occasions in the 
supine, semi-right lateral, and prone positions. If 
the patients were then respired with their usual tank 
pressure cycles there was a gradual fall in pulmonary 
compliance over a 2-hr period. This fall was some- 
what faster when the patient lay in the semi-right 
lateral or prone positions. With similar techniques, 

5 normal subjects were studied 12 times during 

spontaneous respiration. If they breathed with a 

small tidal volume after "stretching" their lungs 

there was a gradual and progressive fall of 15-25% in 
the pulmonary compliance as measured in the tidal- 
volume range. This change occurred in 15-30 min. 

It was completely reversible and 2 or more deep 

breaths were sufficient to improve the pulmonary 

compliance to its former value. This phenomenon 
was observed in the supine, right lateral, and sitting 
positions. In the sitting position this change was 
noted with and without midposition change. Midposi- 
tion change varied from 400-500 cc in the right 
lateral to 800 cc in the sitting position. The resting 
end-expiratory intraesophageal pressure was less 
negative after the period of stretching. It would thus 

appear that prolonged shallow breathing permits a 

decrease in pulmonary compliance, probably due to 

collapse or closure of some of the respiratory units. 

In normal subjects and to some ‘extent in patients with 

respiratory muscle paralysis due to poliomyelitis this 

is a reversible phenomenon. 
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179. OXYGEN COST OF MUSCULAR EXERCISE IN 

EMPHYSEMA, Giles F. Filley. Dept. of Medicine, 

Univ. of Colorado Med, Ctr., Denver. 

Fifty-three emphysematous patients without heart 
failure were gradually brought to their maximum or 
near maximum ability for grade walking on a tread- 
mill. Their ventilation and oxygen uptake was meag- 
ured during the 5th and 6th minutes of horizontal and 
grade walking, and compared to these measurements 
in normal subjects walking under similar conditions, 
The oxygen cost of grade walking was no greater in 
the patients than in the normal subjects in relation tp 
the kilogram-meters of bodily work done against 
gravity whether this cost was calculated as a) total 
oxygen uptake, b) total oxygen uptake during grade 
walking less that during horizontal walking, c) total 
oxygen uptake per kg body weight or d) total oxygen 
uptake per m* body surface area. These findings can 
be explained 1) by assuming that the oxygen. cost of 
breathing per liter of ventilation in emphysema is 
much lower when ventilation is increased by 
increased metabolic demands than it is during 
voluntary hyperventilation; 2) by in abnormally large 
oxygen debt being incurred by the patients; or 3) by 
assuming that emphysematous persons conserve 
energy during exercise. The first explanation seems 
the most reasonable. 


180. RATE OF NITROGEN STORAGE IN THREE 

ADULT MALE SUBJECTS. Vincent Fiorica* and 

F. R. Steggerda. Dept. of Physiology, Univ. of 

Illinois, Urbana. 

In nitrogen balance experiments a consistent lag 
in the excretion of total urinary nitrogen was 
observed following the transition from a low level of 
nitrogen intake to a higher level. A reciprocal lag 
occurred as the nitrogen of the diet was reduced, 
These studies were made following the consumption 
of one-half, three quarters and one pound meat per 
day. For each of the subjects it has been observed 
that regardless of the amount of meat protein added 
to the basal diet the duration of the lag phase 
remained the same, about 3-5 days in every case, 
Under these conditions it therefore appears that the 
rate of nitrogen retention during this lag period is 
directly related to the level of protein in the diet, Of 
the other nitrogenous constituents of the, urine which 
were investigated, it was observed that creatinine and 
uric acid excretion showed little change during the 
lag phase. The increase in total nitrogen excretion 
can be accounted for by the increase in urea excre- 
tion. Analysis of blood plasma indicated that little or 
no change in plasma protein resulted from alteration 
in nitrogen intake, Plasma non-protein nitrogen and 
urea nitrogen closely paralleled changes observed in 
urinary total nitrogen. 
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PHYSIOLOGY 


191, EFFECTS OF CHLOROTHIAZIDE ON THE 
METABOLISM OF FRESH RENAL CORTICAL 
SLICES. C. L. Flanagan* and D. P. Earle. Dept. 
of Medicine, Northwestern Univ. Med. School, 
Chicago, Ill. 

The mechanism of action of the non-mercurial 
diuretic substance, chlorothiazide, is as yet unknown. 
This mechanism has been studied in fresh rabbit 
renal cortical slices incubated under the conditions 
set down by Cross and Taggart (Am. J. Physiol. 
161:181, 1950). Chlorothiazide, in final concentration 
of 0.002M, inhibits the accumulation of para-amino 
hippuric acid (PAH) from the medium by about 50% 
without changing oxygen consumption. Sodium 
acetate, glucose-6-phosphate and glucose are all 
capable of causing increased PAH uptake and increased 
oxygen consumption when added to the medium under 
wrmal conditions in a final concentration of 0.01M. 
Acetate and glucose-6-phosphate are capable of 
reversing chlorothiazide inhibition of PAH uptake. 
Glucose, on the other hand, further decreases the 
accumulation of PAH in the presence of chlorothiazide 
despite stimulation of respiration. Similar results 
are obtained in other species. Observations on other 
substrates will be presented. The mode of action of 
chlorothiazide on PAH accumulation may be inter- 
ference with phosphorylation by renal tubular epithelial 
cells, The implications of these results as regards 
the mechanism of PAH accumulation by cortical slices 
will be discussed, 





182, QUANTITATIVE DETERMINATION OF CROSS 
CIRCULATION IN PARABIOTIC RATS WITH P32 
LABELED ERYTHROCYTES, David G. Fleming, 
Laura Caldwell and Roberta Jacobs (intr. by O. O. 
Stoland). Dept. of Physiology, Univ. of Kansas, 
Lawrence. 

Twenty pairs of littermate female rats parabiosed 
at 21 days by the Bunster-Meyer method were allowed 
to mature until the age of 6 months. Volumes of blood 
obtained from donor animals were incubated with P32 
labeled phosphate in buffered isotonic saline. After 
multiple washings, cell volumes of known activity were 
injected into a femoral vein of one member of each 
pair, Fifty mm? samples were taken from the tail 
veins of each member of the pairs at 10, 40, 90, and 
150 min after injection. Using the dye dilution prin- 
tiple, it was possible to determine the blood volumes 
ofthe injected animals after the 10-min samples and 
the combined blood volumes after the 150-min 
samples. The concentration of tagged cells reached 
(qual values in both members of the pairs in the 
tange of 60-150 min. There was less than a 20% of 
total activity in all of the pairs in the series. This 
was determined by totaling the combined activity 
counts after each pair of samples taken. Since the 
tate of loss of labeled erythrocytes from the injected 
mimals and the rate of cell gain in the non-injected 
partners is known, it is possible to calculate the rate 
of erythrocyte exchange between these pairs in cc/ 
min, (Aided by a grant from Natl. Science Fndn.) 
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183, RELATIONS BETWEEN THE ARCHITECTURE 
OF THE MARROW CIRCULATION AND FUNCTION. 
Theodore M. Fliedner (intr. by E. P. Cronkite). 
Med. Dept., Brookhaven Natl. Lab., Upton, N. Y. 
and Czerny Hosp. for Radio-Therapy of Univ. of 
Heidelberg, Germany. 

By injecting the blood vessels of the bone marrow 
in adult rats with India ink and Plastoid it has been 
possible to demonstrate a closed circulation. The 
marrow circulation consists of two parts, an arterial 
capillary bed and the sinusoids of the marrow. These 
beds are distinguished geographically and histologi- 
cally. The nutrient artery enters the marrow cavity 
and ramifies into smaller branches which pass down 
the marrow longitudinally. From these capillaries 
the sinusoids branch at right angles in a centripetal 
direction. By confluence these smallest sinusoids 
(sinus contorti) successively join to form larger 
vessels (sinus recti) the last of which enters the 
large longitudinal central sinus at a right angle. The 
latter is in the middle of the bone cavity and connects 
directly to the extramedullary venous circulation. 
Histologically capillaries have a relatively thick wall, 
consisting of many narrow endothelial cells sur- 
rounded by a membranous net work of reticular 
fibers, arranged mainly longitudinally. The sinusoidal 
wall (contorti, recti and centralis) is formed by one 
layer of a few cells without evidence of reticular 
fibers. From findings in normal rats it is postulated 
that release of cells into the peripheral blood is based 
in part on the alternate opening and closing of the 
sinus segments, There is some histologic evidence 
for a sphincter at the junction of the arterial capil- 
lary and the sinus contorti the nature of the control 
mechanism is not clear. 





184, ACTIVE TRANSPORT OF ENDOGENOUS AND 
EXOGENOUS BASES IN THE AGLOMERULAR 
KIDNEY OF LOPHIUS, Roy P. Forster, Fredrik 
Berglund* and Barbara R. Rennick. Dept. of 
Zoology, Dartmouth College, Hanover, N. H., 
Dept. of Pharmacology, Boston Univ. School of 
Medicine, Boston, Mass,, Dept. of Physiology, 
State Univ. of New York College of Medicine, 
Syracuse, and Mount Desert Island Biological 
Lab., Salisbury Cove, Maine. 

Creatine and trimethylamine oxide (TMAO) are 
the chief nitrogenous constituents of normal Lophius 
urine, and both of these organic bases have charac- 
teristically high urine /plasma concentration ratios. 
Competition studies involving various organic bases 
indicate that creatine and TMAO are excreted 
independently by separate transport mechanisms. 
TMAO excretion is inhibited competitively by 
tetraethylammonium ion (TEA) and the Cyanine dye 
#863 - compounds previously shown to be trans- 
ferred actively by an organic base secreting mecha- 
nism which is of general occurrence among verte- 
brates. TEA does not inhibit competitively the active 
tubular reabsorption of TMAO in the dogfish, Squalus, 
with doses which markedly depress its tubular 
excretion in Lophius, 








Foster 


185, TISSUE LIPIDS IN THE THYROIDECTOMIZED 
RAT. William C, Foster. Lab. of Physiological 
Research, Misericordia Hosp., Philadelphia, Pa. 
The cholesterol and lipid phosphorus were deter - 

mined in heart and skeletal muscle, liver, kidney, 

spleen, stomach, duodenum, salivary and adrenal 
glands in control and thyroidectomized adult Wistar - 

Strain albino rats. After surgery, the animals were 

maintained on a laboratory chow diet, containing 

approximately 5% fat, ad libitum, The rats were 
injected with 10 uc carrier-free radioactive sodium 
iodide per 100 gm body weight 4 hr prior to sacrifice. 

The tissues were then quickly excised, weighed and 

micro quantities homogenized in a tissue grinder for 

treatment by modifications of the methods of 

Schoenheimer and Sperry, and Fiske and Subbarrow 

for cholesterol and lipid P determinations, respec- 

tively. For PBI!*! studies, the tissues were sus- 
pended overnight in cold trichloracetic acid, washed 
in excess distilled water, dried, and the activity 
recorded, Thyroidectomized rats showed a decrease 
in lipid P in heart and skeletal muscle, liver and 
duodenum, but an increase in stomach, spleen and 

Salivary gland tissue. Lipid P of the kidney remained 

unchanged, The mean tissue cholesterol level in the 

thyroidectomized rat was slightly increased in heart 
muscle, liver, adrenal and salivary glands. The ratio 
of total tissue cholesterol to tissue lipid P was 
increased in heart and skeletal muscle, liver and 
duodenum in the thyroidectomized rat. The tissue 

PBI!31 was generally increased, (Supported by 

Research Grant H-1588, Natl. Heart Inst., PHS.) 





186. NATURE OF THE STEADY POTENTIAL 
ACROSS THE MAMMALIAN CEREBRAL CORTEX. 
George B. Frank (intr. by M. Nickerson). Dept. of 
Physiology, McGill Univ., Montreal, and Dept. of 
Pharmacology and Therapeutics, Univ. of Manitoba 
Faculty of Medicine, Winnipeg, Canada. 

This problem was investigated using unanesthe- 
tized decerebrate cats in which isolated slabs of 
cerebral cortex were prepared by the method of 
Burns (J. Physiol. 112:156, 1951). The surface of the 
live cortex 4-6:mm from the edge of a killed refer- 
ence point on the same gyrus was 0.8-6.3 mv positive 
to the reference point. Isolation of the slab did not 
change this steady potential. This showed that the 
steady potential was independent of the level of spon- 
taneous activity in the cortex and of impulses enter- 
ing the cortex. In 2 cases the live surface was 3.4 
and 21.0 mv positive to the lateral ventricle of the 
same hemisphere. However, the live surface was 
1.4, 2.5 and 3.5 mv negative to a point directly below 
the slab in the 3 cases in which it was measured. 

The specific resistivity of the cerebral cortex was 

determined by rectangular-pulse analysis and 

averaged 450 ohm-cm in 3 excitable slabs. It could 
be calculated that if only 1% of the neurons in the 
cortex were generating the current for the steady 

potential, each cell would have to produce only 3.75 

x 10-9 amperes, Although not direct proofs, the 

above results are consistent with the hypothesis of 

Gerard and Libet (Am, J. Psychiat, 96:1125, 1940) 

that the steady potential across the cortex is produced 

by leakage of current from one end of cortica! neurons 
oriented perpendicular to the surface. 
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187, DIRECT CONTRALATERAL INHIBITION, 
Frank and James M. Sprague. Natl. Insts, of 
Health, Bethesda, Md., and Univ. of Pennsylvania, 
Philadelphia. 

Lower sacral motoneurones receive monos' 
excitation from ipsilateral (IL) roots and direct 
inhibition from contralateral (CL) roots (Lloyd, 
1946). Intracellular recording reveals the following 
minimum latencies in msec, IL dorsal root (DR) 
stimulation gives EPSP 0.65-1.7 (10 cells). CL DR 
stimulation gives both EPSP 0.85-2,2 and IPSP 1,1-10 
(8 cells), In a typical cell, latencies with increasing 
stimulus strength are IL EPSP 1.0-0.6 (firing 
2.0-1.1), CLIPSP 1.5-1.3, CL EPSP 2,2-2.0, 

CL IPSP appears at microelectrode 0.3-0.7 msec 

later than IL monosynaptic EPSP. Nauta technique 

for degenerating axons shows these motoneurones 
receive synapses on cell bodies and dendrites from 

IL DR and on medial dendrites only from CL DR. 

Thus monosynaptic connections exist from both roots 

with approximately equal paths. Therefore inhibitory 

delay is not due to longer intramedullary conduction, 

Nor is it due to longer synaptic delay because both 

EPSP and IPSP synaptic times are apyroximately 0,3 

msec (Eccles et al., 1957). IPSP has steep initial 

phase and is readily reversed by polarizing currents, 
factors which favor proximity of inhibitory terminals 
to microelectrodes. Eccles' suggestion of an inhibi- 
tory interneurone is a possible explanation but no 
direct connection has been demonstrated between 
such interneurones and motoneurones, 








188. INFLUENCE OF LUNG VOLUME AND AIRWAY 
PRESSURE ON PULMONARY VASCULAR RESIST- 
ANCE IN DOGS' LUNGS, R. Frank,* H. Borst,* 
E. Berglund,* C. Collier* and J. L. Whittenberger, 
Dept. of Physiology, Harvard School of Public 
Health, Boston, Mass, 

The effects of lung volume and airway pressure on 
pulmonary vascular resistance were studied in open- 
chest and excised dogs' lungs. Pulmonary blood flow 
and left auricular pressure were controlled, while 
pulmonary arterial pressure was the dependent 
variable. Measurements were made of vascular 
resistance during deflation of the lungs at static air- 
way pressures, A close correlation was found 
between flow resistance and airway pressure when 
pressures ranged from 20 cm H,O (maximal inflation) 
to 5 cm H,O (moderate inflation); no significant 
change occurred in vascular resistance when airway 
pressure was lowered from 5 to0 cm H,O. Vascular 
resistance correlated poorly with lung volume. For 
example, there was a significant change in vascular 
resistance between airway pressures of 20 and 15 cm 
HO while the change in lung volume was slight, 
whereas at lower airway pressures the changes in 
vascular resistance decreased and finally disap- 
peared while changes in lung volume increased 
progressively. 
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189. A PULSED ULTRASONIC FLOWMETER. Dean 
K. Franklin and R, M. Ellis (intr. by J. W. 
Stutzman). Cardiovascular Training Program, 
Dept. of Physiology and Biophysics, Univ. of 
Washington, Seattle. 

The detection of small phase shifts in a continu- 
ously transmitted high frequency sound has been a 
serious obstacle to the development of ultrasonic 
flowmeters in this and other laboratories, A more 
promising approach involves the direct measurement 
of differences in ultrasonic transit times by pulse 
techniques. Two piezoelectric crystals were mounted 
at opposite ends of a plastic cylinder enclosing the 
thoracic aorta so that a burst of 3 megacycles sound, 
emitted from one crystal, passed diagonally through 
the blood to excite the opposite crystal. When the 
direction of transmission was reversed upstream and 
downstream the difference in transit time was an 
expression of the velocity of the blood flow. Bursts 
of sound were emitted 10,000 times a second and the 
direction of transmission was alternated 60 times a 
second, A linear voltage rundown circuit generated 
sawtooth voltages, the amplitudes of which were 
proportional to transit times, Flow velocities were 
indicated by recording the difference between the peak 
amplitudes of upstream and downstream voltages. 

The frequency response was 10 cps and the total noise 

and long-term drift of the device was equivalent to 

flow velocities of less than 1 cm/sec. Preliminary 
experiments indicate that the device is suitable for 
both acute and chronic studies on experimental 
animals, (Supported in part by HTS5147, Natl. Heart 

Inst,, Bethesda, Md.) 


190, EFFECT OF PROPYLTHIOURACIL ON DEVEL- 
OPMENT AND MAINTENANCE OF RENAL 
HYPERTENSION IN RATS, Melvin J. Fregly. 
Dept. of Physiology, Univ. of Florida, Gainesville. 
Dietary treatment of 14 male rats with the anti- 

thyroid drug, propylthiouracil (PTU) for the duration 

of the 6-wk experiment prevented the development of 
the elevated blood pressure usually accompanying 

kidney encapsulation with latex envelopes. Within 4 

wk after dietary administration, PTU also reduced to 

control levels the elevated blood pressure of 10 male 


rats whose kidneys were encapsulated 9 wk previously. 


Withdrawal of the drug in these rats was followed by 
a return of blood pressure to previous high levels 
within 3 wk. With regard to dosage, 0.1% PTU mixed 
into the food appeared to be more effective in prevent- 
ing elevation of blood pressure than 0.06%. When 

0.1% PTU was administered to normal rats, blood 
pressure was also reduced. The body weight of grow- 
ing rats, given PTU, either increased slightly or 
remained at the level at which administration began. 
Older rats generally lost weight with continued 
administration although the extent of weight loss was 
not consistent among 3 separate lots of PTU used. 

A pair-feeding experiment was performed on estab- 
lished hypertensive rats, This was designed to match 
food intake of PTU-treated, hypertensive rats with 
untreated, hypertensive rats. The results of the 
experiment indicated that the reduction in blood pres- 
sure of the treated rats could not be attributed solely 
to the weight loss produced by PTU administration. 

A study is in progress to compare the effects of PTU 
administration with those of surgical thyroidectomy 
on the development and maintenance of renal hyper- 
tension in rats. 
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191, SIMULTANEOUS MEASUREMENTS OF 
SOMATIC MEMBRANE CURRENT AND 
POTENTIAL IN MOTONEURONS, W. H. Freygang, 
Jr. and K, Frank. Natl. Insts. of Health, Bethesda, 
Md. 

Concentric micropipettes have been placed in the 
cat's spinal cord so that the tip of either or both of 
the micropipettes is inside a motoneuron, When both 
micropipettes record the familiar intracellular moto- 
neuron spike, it is likely that both tips are in the 
soma rather than a dendrite because the tips are 
frequently over 30u apart. When one tip is intra- 
cellular, the extracellular tip records the potential, 
with respect to a remote electrode, of a point just 
outside the motoneuron, It has been shown (J. Gen. 
Physiol. 41:543, 1958) that such extracellular poten- 
tials are proportional to the transmembrane current 
and that the time course of most extracellular 
responses is consistent with the view that the soma- 
dendritic membrane is passive, i.e. not electrically 
excited, This has been confirmed by means of a 
resistance -capacity-network analogue of a moto- 
neuron in a volume conductor (McAlister, Fed. Proc., 
this issue). Since the simultaneously recorded intra- 
cellular response is the same as that recorded by a 
single intracellular micropipette, it is concluded that 
the presence of the extracellular micropipette haz not 
altered the properties of the membrane in any way 
that changes the configuration of the intracellularly 
recorded response. 





192, METABOLISM OF RADIOIODINE-LABELED 
TOBACCO MOSAIC VIRUSIN MICE, W. Friedberg 
(intr, by E. P. Reineke). Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

The resistance to metabolic breakdown of 
radioiodine-labeled tobacco mosai virus was studied 
in the mouse. The virus was labeled in vitro and 0.5 
mg/mouse was administered by tail-vein injection, 
Mice were killed at approximately weekly intervals, 
and the radioactivity of liver protein and intact spleen 
was measured in a well-type scintillation counter. 
To prevent reutilization of released radioiodine, 
iodide was administered by intraperitoneal injection 
or in the drinking water. Thirty-five days after 
administration of the labeled virus 0.34% and 0.052% 
of the injection dose persisted in the liver protein 
and spleen, respectively. In both the organs studied, 
the virus showed an increased biological half life 
(T 1/2) with increase in time. Between the 4th and 
5th wk after injection, the T 1/2 of the virus was 33 
days in the liver and 8 days in the spleen. Some 
possible reasons for the differences in virus turn- 
over will be discussed. 








Fritz 


193. FACTORS INFLUENCING FATTY ACID OXIDA- 
TION IN RAT SKELETAL MUSCLE. Irving B. 
Fritz, Don Davis,* Robert Holtrop* and Harold 
Dundee.* Dept. of Physiology, Univ. of Michigan, 
Ann Arbor. 

The metabolism of C !4-labeled acetate, octanoate, 
and palmitate by isolated skeletal muscle (L. dorsi 
and diaphragm) from normal, fed, male rats has 
been examined. The rates at which these substrates 
were converted to C!40, have been shown to vary 
with concentration, temperature and functional state 
of the muscle. Electrical stimulation of muscles 
resulted in approximately a 60% increase in oxygen 
consumption and acetate oxidation, and about a 100% 
rise in oxidation of octanoate and palmitate at the 
concentrations employed. The presence of glucose in 
the media at concentrations of .01M or 0.005M did not 
alter the rate of fatty acid metabolism. However, the 
addition of bovine albumin did influence palmitic acid 
oxidation. At albumin concentrations up to 1 uM 
albumin per 7 uM palmitate, palmitic acid degradation 
was proportionately increased. In contrast, at con- 
centrations greater than 1 1M albumin per 7 uM 
palmitate, palmitic acid oxidation was inhibited. 
These findings demonstrate that complete oxidation 
of palmitic acid can take place in muscle. The rate 
of palmitic conversion to CO, is increased during 
exercise, is influenced by the presence of serum 
albumin, and continues at the same rate in the 
presence or absence of glucose, suggesting that 
glucose is not preferentially utilized by skeletal 
muscle under the experimental conditions employed. 





194. ION FLUXES DURING ACTION POTENTIAL IN 
CHARA, C. T. Gaffey* and L. J. Mullins. Bio- 
physical Lab., Purdue Univ., Lafayette, Ind. 

The Chara ion concentration ratios between sap 
and external solution are such that the following 
equilibrium potentials are obtained: Cl~, +195, Nat, 
-156, and K*, -180, while the observed resting mem- 
brane potential is -181 mv. The ion flux ratios for 
K+ and Cl- corresponding to the foregoing are, 
respectively, M,,,,/M;,, = 1 and 3x 10%, A displace- 
ment of the membrane potential toward less negative 
values by 40-60 mv leads to excitation and the mean 
peak value of the action potential is +7 mv. At this 
value of the membrane potential, the flux ratios of K* 
and Cl~ are both equal to 1500. During the stimula- 
tion the resting K* efflux of about 4 pmole cm-2 
sec-! rises to 200 pmole cm? sec~! and the Cl~ 
efflux does likewise. The K* and Cl” influxes are 
unchanged as are also the Na* fluxes in both direc- 
tions. The net efflux of K” and Cl™ is about 104 
pmole cm~? impulse ~!; this is about a factor 104 
greater than the flux required to displace the mem- 
brane potential to its peak value and return it to 
resting levels, It is assumed that excitation increases 
the permeability of the membrane to Cl~, and that this 
ion, moving outward along a steep gradient in electro- 
chemical potential, depolarizes the membrane. The 
permeability change to Cl” is not selective and the 
increased K* efflux with depolarization prevents an 
approach to the equilibrium potential of Cl~. Instead, 
the peak depolarization is to a level where the K* and 
Cl” effluxes are equal. 
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195, ACTION OF MIDDLE EAR MUSCLES IN 
NORMAL CATS, Robert Galambos and Allen 
Rupert.* Dept. of Neurophysiology, Walter Reed 
Army Inst. of Research, Washington, D. C. 
Twelve cats with electrodes permanently 

implanted upon the round window of the cochlea have 

been examined for times up to 3 months. In some of 
these the middle ear was normal on one side and the 
tendons of the tensor tympani and stapedius muscles 
were severed at their attachments to the middle ear 
bones on the other. Subsequent comparison of the 
sound-evoked electrical outputs of the 2 cochleas in 
these normal, unanesthetized animals permits certain 
inferences regarding the normal action of the middle 
ear muscles, The threshold to sound on the 2 sides 
of such preparations is not remarkably different, 

Reflex middle-ear muscle contractions are induced 

by stimuli to either ear, with minimum latency of 

10-15 msec. Muscle contractions, whether spon- 

taneous or sound-induced, reduce transmission 

across the middle ear for frequencies between at 
least 500 and 2500 cps; the maximal possible reduc- 
tion appears to be about 20 db. Facilitation of trans- 
mission of some tones has not been seen, The 
essentially protective action of the muscles has been 
demonstrated by exposing the animal to a loud sound 
and following the recovery process thereafter; an 
exposure having no adverse effect upon the normal 
ear temporarily depresses response in the one with- 
out its muscles, Other ways in which this preparation 
has proved useful in the study of hearing will be 
discussed, 


196. INFLUENCE OF CORTISONE AND HYDRO- 
CORTISONE ON BILE SECRETION, J. H. Gans,* 
M. H. F. Friedman and William J. Snape. Dept. 
of Physiology, Jefferson Med. College, Philadel- 
phia, Pa. 

Studies were carried out on 5 cholecystectomized 
dogs having each a cannulated fistula of the stomach 
and duodenum. Liver bile was collected by the 
Thomas procedure of direct intubation of the com- 
mon duct via duodenal fistula. In such animals liver 
functions were repeatedly shown to be unimpaired. 
Hydrocortisone succinate was given intravenously 
while cortisone acetate was given intramuscularly or 
by duodenal infusion. In control periods the volume 
rate of bile flow was steady (mean hourly volume 
0.60 ml/kg body weight, range 0.53-0.83 ml/kg) 
providing enterohepatic circulation was maintained 
uninterrupted. Bilirubin and cholate concentrations 
fluctuated daily and in general showed an inverse 
relationship but cholate output was affected earlier 
when enterohepatic circulation was reduced. Both 
hydrocortisone and cortisone had augmenting effects 
on intestinal secretions but neither had any effect of 
statistical significance on the volume of bile secretion 
or on the concentration of bile salts. Cortisone, how- 
ever, was associated with a significant increase in 
bilirubin output (statistically significant below the 5% 
level) to concentrations higher than the highest con- 
centrations attained in control periods. The findings 
will be discussed in the light of recent concepts of 
bile pigment formation. 
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197. EFFECT OF VITAMIN DEFICIENCY ON 
BEHAVIOR IN RATS. W. Horsley Gantt, Bacon 
Chow* and Maria Simonson.* Pavlovian Lab. and 
Dept. of Biochemistry, Johns Hopkins Univ., 
Baltimore, Md. 

Previous work with dogs showed that 4 days pri- 
vation B5 and B6 produced impairment conditional 
reflexes (W. Horsley Gantt, Am. J. Clin. Nutrit. 
April, 1957). Our present report contrasts artificial 
diets containing added vitamins with natural adequate 
diets. Fifteen rats 1 month old were divided randomly 
into 3 groups: group I was fed stock diet - milk, 
liver, yeast, corn oil, salt (all essential vitamins and 
wtrients); I, vitamin-free casein 29%, sugar 69%, 
corn oil 5%, salt 4%, with all known vitamins added; 
I, same as II except B6 omitted. Six weeks later 
maze tests were started and continued 65 test-days. 
Results: weight I and II: 675 gm, II: 450 gm; av. 
running time (320 trials) I: 1'38", 3.8 errors; II: 
422", 6.9 errors; II: 7'33", 9.8 errors. Behavior 
characteristics: I: active, hungry, undisturbed by 
noises or people; II: restless, nervous when handled, 
easily startled, increased thirst; III: indifferent to 
food, squealing, attempting escape, trembling, chat- 
tering teeth, stiff and motionless when handled, snuf- 
fling, start to loud noises. Conclusions: lack of 
natural food nutrients and vitamins even when diet is 
supplemented by all known prepared vitamins causes 
some behavior disturbances; these disturbances are 
greatly exaggerated when pyridoxin is also withheld 
from the artificial diet. Pyridoxin is therefore 
essential for normal higher nervous activity in rats, 
perhaps comparable to human mental function. 








198. MOVEMENT OF EVANS BLUE INTO THE 
MYOCARDIUM AFTER CORONARY OCCLUSION. 
Joseph J. Garamella and W. O. Caster (intr. by 
W. D. Armstrong). Depts. of Surgery and Physi- 
ological Chemistry, Univ. of Minnesota, 
Minneapolis. 

Five minutes after injecting 13 mg of Evans Blue 
into a 20+5 kg pig, a plasma sample was taken, the 
heart removed, and analytical samples removed from 
the following areas: LAD high and LAD low (2 areas 
served by the left anterior descending coronary), 
circ. high and circ. low (2 served by left circumflex), 
post. desc. (posterior descending coronary area), 
sept. high and sept. low (2 from interventricular 
septum), rt. vent. high and rt. vent. low (2 from 
anterior part of the right ventricle), and rt. atrium 
and lt, atrium. The myocardium had a fairly uniform 
Evans Blue space of 3.5+0.4%. The endocardial and 
epicardial linings had dye concentrations 3-4 times 
as high. In 7 pigs, Evans Blue was injected imme- 
diately after ligation of the left anterior descending 
coronary artery, and similar analyses were carried 
out on myocardial samples. In the LAD high, LAD 
low, sept. high, sept. low, rt. vent. high and rt. vent. 
low there were 30-60% decreases (P < .01) in Evans 
Blue space. In the circ. high, circ. low, post. desc., 
tt, atrium, and lt. atrium, there were significant 
increases in Evans Blue space to the extent of 22, 

34, 27, 57 and 37%, respectively, demonstrating 

significant changes in areas not supplied by the ligated 

artery. Quinidine, when administered prior to coro- 
tary ligation, caused an additional 30% decrease in 

the Evans Blue space in the ligated areas but had no 

effect on blood flow in other areas. 
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199. ANTI-HYPERTENSIVE EFFECT OF HYPO- 
PHYSECTOMY IN DOGS HYPERTENSIVE FOL- 
LOWING BILATERAL CAROTID SINUS 
CONSTRICTION (BCSC), Mary Gaspar, Edward 
W. Hawthorne, William G. Pogue and Sheridan L. 
C. Perry (intr. by E. G. Weir). Dept. of Physi- 
ology, Howard Univ. College of Medicine, 
Washington, D. C. 

A chronic hypertension has been produced in more 
than 30 dogs by carotid sinus constriction according 
to the technique described by Wakerlin and associates 
(Circ. Res. 2:416, 1954). Complete hypophysectomy 
as determined by direct vision, post-morten exami- 
nation and insulin sensitivity studies has been 
achieved in 6 dogs with hypertension following BCSC. 
In all these dogs a gradual return of mean pressure 
to normotension was observed. These dogs were in 
good clinical condition post-operatively and were 
generally maintained at intervals on small doses of 
glucocorticoids. This latter therapy did not seem to 
interfere with the anti-hypertensive effect. Bilateral 
frontal lobectomy in 6 dogs, bilateral frontal leucotomy 
in 5 dogs, and sham hypophysectomy in others did not 
have a similar anti-hypertensive effect. These 
studies suggest that an alteration in hypophyseal 
function and vide infra adrenal function is important 
to the pathogenesis of this type of hypertension. 








200. EFFECT OF INSULIN, HEXOKINASE AND 
GLUCAGON ON FRUCTOLYSIS BY BOVINE 
SPERMATOZOA, F. X. Gassner, J. F. Masken,* 
M. L. Hopwood,* and R. P. Martin.* Endocrine 
Sec., Colorado State Univ., Ft. Collins. 

In consequence of our previous suggestion (Rec. 
Prog. Hormone Res. 13:507), the effects of insulin, 
glucagon, and hexokinase on rate of fructolysis J. 
Dairy Sci, 39:51) have been studied. The systems 
used were 1) whole semen diluted 2:1 with phosphate 
buffer, and plasma-free sperm resuspended in 2) 
phosphate buffered seminal plasma, 3) Ringer- 
Tyrode buffered plasma, 4’ phosphate buffer alone, 
and 5) R-T buffer alone. In system 1 (11 expts) 
addition of insulin (0.€5 ug/ml) caused an increased 
rate of fructolysis of 21% at 1/2 hr (p < .05) and 14% 
at 1 hr (p > .05). Glucagon alone (33 g/ml) was 
ineffective nor did it alter the increase caused by 
insulin. Incubation of sperm with insulin and glucagon 
alone or. together in system 4 had no effect (8 expts). 
Addition of hexokinase (33 ug/ml) and insulin alone 
or together to system 3 (plasma present) had no 
effect. However, while ineffective separately in 
systems 4 and 5 (plasma absent), insulin and hexo- 
kinase together elicited an increase (p < .01) of 40% 
and 49%, resp. (6 expts). In control incubations using 
systems 4 and 5 (plasma free) the fructolysis rate 
was 40% and 38% higher than with phosphate or R-T 
buffered plasma. An inhibition of fructolysis by 
plasma is indicated. The above suggests use of 
sperm as a Cell system for assaying and studying 
insulin action. (Supported by USDA Dairy Husbandry 
Research Branch and PHS-RG 3721 (C4).) 
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201. METABOLISM OF DL-C !4-EPINEPHRINE IN 
MAMMALS, L. E. Gaudette, J. L. Scott and P. 
Kosky (intr. by Hudson Hoagland). Worcester 
Fndn., Shrewsbury and Worcester State Hosp., 
Worcester, Mass. 

Axelrod (Science 126:400, 1957) has shown that 
methoxy -epinephrine and 3-methoxy -4-hydroxy - 
mandelic acid (VMA) are metabolic products of 
epinephrine in the rat. The enzyme systems were 
shown to be localized in the liver. Data will be 
presented which indicate that additional metabolites 
are present in rabbit urine after the infusion of large, 
non-physiological doses of dl-C !4-epinephrine-d- 
bitartrate. Urine was collected for 24 hr after infu- 
sion of beta-labeled E. A recovery of labeling equiv- 
alent to 75-80% of the infused dose was obtained over 
this period of time. The collected urine was lyophi- 
lized and treated with selective organic solvent 
extractions, after hydrolysis at pH 1. The results 
indicated the presence of 3 metabolites of appreciable 
activity, with Rf values in a butanol: acetic acid: 
water system (4:1:5) of 0.54, 0.72 and 0.93. The first 
2 peaks correspond to the values for methoxy-E and 
VMA as reported by Armstrong and McMillan (Fed. 
Proc. 16:146, 1957) and Axelrod. In vitro studies with 
fortified liver homogenates from rabbit and rat gave 
rise to only methoxy-E and VMA. When rats were 
submitted to the physical stress of a rotating drum 
before excising the tissues for incubation, a metabolite 
with an Rf value of 0.90 is again obtained. A fast 
running metabolite has been shown to be present in 
the urine of chronic schizophrenics after the infusion 
of labeled E (Resnick and Elmadjian, J. Clin. Endocrin., 
in press), The nature of this metabolite and the con- 
ditions under which it is found will be discussed. 
(Aided in part by a grant from the Army Med. Research 
and Development Branch, Contract No. DA-49-007- 
MD-438.) 











202. HEMOLYSIS AND FREEZING VELOCITY. P. M. 
Gehenio* and B. J. Luyet. Inst. of Biophysics, St. 
Louis Univ., St. Louis, Mo. 

We have shown that the post-thawing lysis of blood, 
frozen in the absence of any protective agent, decreases 
from some 98-8% when the cooling velocity is increased 
from 3 to about 130°/sec, and that it decreases to less 
than 2% when blood containing glucose is cooled at the 
latter velocity (cf. Proc. Roy. Soc., London, 147: No. 
929, 1957). One of the methods used in that study con- 
sisted in immersing capillary tubes of a given wall 
thickness, containing the blood, into cooling baths at 
various low temperatures. Using the same method, 
with capillary tubes of about 0.5 mm inside diameter 
and 0.2 mm wall thickness, at cooling velocities of the 
order of 100°/sec, we observed that, when the bath 
temperature is lowered from -30° to -80°, the curve 
of post-thawing hemolysis drops first, then reaches a 
minimum at bath temperatures of -40° to -50° and 
finally rises to 30 or 40% at the lower bath tempera- 
tures. The increase in hemolysis at these lower tem- 
peratures has been repeatedly observed, but whether 
or not other factors than freezing velocity are involved 
has not yet been determined. 
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203. INCORPORATION OF C !4LABELED GLUCOgE 
INTO VARIOUS COMPONENTS OF THE BRAIN 
DURING PERFUSION IN SITU. A. Geiger, A. 
Domnas, Y. Kawakita and L. Nebel (intr. by F. A, 
Gibbs). Univ. of Illinois College of Medicine, 
Chicago. 

C4 labeled glucose added to the perfusion blood 
during brain perfusion experiments in situ is rapidly 
incorporated into soluble and structural components, 
C140» accounts for the oxidation of only 30% of the 
glucose taken up. Ten to 15 min after the addition of 
C 14 glucose, up to 33% of the radioactivity of the acid 
soluble fraction of the brain is found in amino acids, 
most of it in glutamic acid. Also in aspartic acid, 
glycine, @-alanine, leucine, valine and others. Pro- 
teins incorporate C14 at a rapid rate during the first 
30-50 min and at a much slower rate afterward, 
After hydrolysis and chromatography (Dowex 50 and 
paper) radioactivity was found in leucine, proline, 
glycine, alanine, aspartic acid, valine and unidentified 
fractions, After exhaustive stimulation cr ammonia 
poisoning, the radioactivity of proteins was greatly 
reduced, although that of amino acids in the acid 
soluble fraction remained unchanged. Brain lipids 
incorporated C14 from glucose at a steady rate, Cl4 
was found in phospholipides and galactolipides; both 
in the fatty acids and water soluble components after 
hydrolysis. (Supported by Grant B413 Natl. Inst, of 
Nervous Diseases and Blindness, PHS.) 





204. EFFECTS OF METRAZOL, SEROTONIN AND 
SCHIZOPHRENIC SERA ON ADULT BRAIN CELLS 
IN TISSUE CULTURE (MOTION PICTURE). R. 5S. 
Geiger (intr. by P. Bailey). Neurophysiology Lab., 
Dept. of Psychiatry, Univ. of Illinois, Chicago. 
Metrazol (200 ug/ml) acts on cytoplasmic gran- 
ules, nucleus and nucleolus by increasing their 
motility. It bands granules around the nucleus and 
aggregates them in the perikaryon and dendrites, the 
latter acquiring a knobby appearance. Changes occur 
in the size and refractivity of the nucleus and 
nucleolus. Neurites become more motile and their 
end feet swell. Glia appear unaffected. Serotonin 
(1-5 ug/ml) causes slow rhythmic pumping of the 
perikarya of neurones (not observed with any other 
drug) which forces cytoplasm down the axon. The 
nucleus enlarges at the beginning of contraction and 
aggregation of cytoplasmic granules is most strikingly 
seen in dendrites. Small undulating membranes 
appear on the fibers. The optical density of the 
nucleus progressively increases during the first hour 
but subsequently becomes more transparent. Glial 
movements are slowed down. Sera of schizophrenic 
patients. Schizophrenic sera were used as an ingre- 
dient of the nutrient fluid for ten days. Initially 
cytoplasmic granules aggregate banding around the 
nucleus and cytoplasmic motility increases but is 
followed in a few days by a diffusion of granules and 
reduction in their number. Gradually cytoplasmic 
motility decreases. Dendrites flatten out and even 
retract changing the overall shape of the neuron, 
Glial motility is enhanced, The patients received no 
drugs. (Supported by Mental Health Fund, State of 
Illinois Dept. of Public Welfare.) 
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205. COMPARATIVE EFFECTS OF BETA IRRADIA- 
TION ON RABBIT, SHEEP AND SWINE SKIN. L. 
A, George, Jr. and L. K. Bustad (intr. by A. 
Edelmann). Biology Operation, Hanford Labs., 
General Electric Co., Richland; Wash. 

The skin of young adult rabbits, sheep and swine 
was exposed to a Sr?9 plaque having a surface dose 
rate of 8,700 rad/hr. The exposure levels were 2,000, 
8,000 and 16,000 rad. Differences were observed in 
the reaction of the skin of the 3 species of animals 
when exposed to the same dose level of beta irradia- 
tion and were greatest at the 2 highest levels. Rabbit 
skin was found to be more sensitive to beta irradiation 
than sheep or swine skin, based upon the nature of skin 
breakdown, duration of radiation lesion, and complete- 
ness of epithelial repair. Complete epithelial repair 
occurred in sheep and swine following exposure at all 
levels of radiation studied, while incomplete epithelial 
repair was evidenced in skin of rabbits following 
exposure to 8,000 rad or more. At 8,000 rad hair 
follicles in swine showed much more sensitivity to 
beta irradiation than did the follicles of sheep or 
rabbits. There was no hair regrowth in swine but 
sparse regrowth of sheep and rabbit hair, A marked 
pigmentation was observed in exposed areas of sheep 
skin but not in the swine or rabbit skin. Both gross 
and microscopic observations are illustrated. (Based 
on work performed for the Atomic Energy Comm. 
under Contract W-31-109-Eng-52.) 





206. CHANGES IN PULMONARY CIRCULATION AND 
RESPIRATORY GAS EXCHANGE FOLLOWING 
HEMORRHAGE. Paul H. Gerst, Christen Rattenborg 
and Duncan A. Holaday (intr. by William W. 
Walcott). Depts. of Surgery and Anesthesiology, 
Columbia Univ., New York City. 

In normal lung function there exists an intimate 
relationship between ventilation and perfusion so that 
primary alterations in one are difficult to distinguish 
from changes in the other. We have studied the 
effects of alterations in perfusion while maintaining 
ventilation constant in rate and volume. Cardiac out- 
put was decreased in dogs by bleeding. Pulmonary 
and systemic arterial blood pressures and lung 
"compliance" were measured continuously. Alveolar 
and mixed expired gases and arterial and mixed 
venous bloods were analyzed and from these data we 
calculated cardiac output, physiological dead space, 
venous admixture and buffer base. Following hemor- 
thage we noted a marked increase in physiological 
dead space but only a moderate decrease in pulmonary 
artery blood pressure despite marked reduction in 
cardiac output and in systemic blood pressure. 

Venous blood oxygen saturation was decreased and 

carbon dioxide tension increased, while in the arterial 

blood these values did not change from their control 
levels although pulmonary blood flow was greatly 
decreased, The percentage of venous admixture was 
teduced, lung "compliance" diminished and a meta- 
bolic acidosis developed. Microscopically, the lungs 
showed avascular aerated regions and areas of 
atelectasis. These results suggest that as pulmonary 
blood flow is reduced portions of the pulmonary vas- 
cular bed close completely, resulting in a significant 
increase in the number of unperfused alveoli. These 
changes usually could be reversed by blood replace- 
ment, 








Gilmore 


207. ELECTRICAL POTENTIAL MEASUREMENTS 
ON SINGLE NEPHRONS OF NECTURUS, Gerhard 
Giebisch (intr. by David D. Thompson). Dept. of 
Physiology, Cornell Univ. Med. College, New York 
City. 

Electrical potential measurements have been 
performed on single nephrons of Necturus combining 
micropuncture techniques with the use of electrolyte- 
filled glass microelectrodes having a tip diameter of 
1 » or less. Two types of potentials can be distin- 
guished by the use of a microinjection arrangement 
which permits ejection of a small amount of colored 
electrolyte solution through the recording micro- 
electrode, thereby allowing for the exact localization 
of the electrode tip: 1) transcellular potentials main- 
tained across the cell membrane of single tubule cells, 
and 2) transtubular potentials maintained between the 
lumen of single nephrons and the extracellular fluid. 
The mean transcellular potential difference (mostly 
early proximal tubule cells) was, in our series, -72 
mv (S.D. +7.2 mv), the inside of the cell being nega- 
tive to the surrounding extracellular fluid pool. 
These potentials were stable as long as 45 min and 
were significantly depressed by mercurial diuretics 
and by ischemia. The mean transtubular potential 
difference obtained across the proximal tubule wall of 
single nephrons of Necturus was -20 mv (range -8 mv 
to -30 mv), the tubule lumen being negative to the 
outside. The findings are discussed in relation to 
problems of renal electrolyte transport. 


208. HEPATIC FUNCTION FOLLOWING THERMAL 
INJURY. J. P. Gilmore and H, A. Fozzard (intr. 
by S. W. Handford). Dept. of Physiology, Naval 
Med. Field Research Lab., Camp Lejeune, N. C. 
During current studies upon the cardiovascular 

responses of the dog to thermal radiation, experi- 

ments were undertaken to determine the nature of 
acute hepatic function changes following a severe 

(24 cal/cm2) burn. In this study measurements of 

hepatic Rose Bengal clearance, arterial -hepatic 

venous oxvsen difference and plasma uric acid were 
made prior to and for 6 hr following injury. Hepatic 
clearance decreased during the periods studied in 
proportion to the reduction in volume, the slopes of 
the clearance curves showing little change. Arterial- 
hepatic venous oxygen difference had increased from 
the preburn value of 6.4-11.9 vol. % 1 hr after the 
injury. Six hours after burn the arterial-venous 
oxygen difference had risen to 14.5 vol. %. The 
early increase in arterial-venous oxygen difference 
was due primarily to hepatic utilization of the 
increased oxygen made available by hemo- 
concentration which occurred immediately following 

the injury. Arterial saturation was maintained at a 

relatively constant level during the periods studied. 

Although the reduction in hepatic clearance appeared 

to be due primarily to changes in volume, restoration 

of volume with dextran did not effect a proportional 
increment in clearance. 








Gilson 





209. REDUCTION OF ELASTIC MODULUS OF 
SKELETAL MUSCLE DURING ACTIVITY. A. S. 
Gilson. Dept. of Physiology, Washington Univ. 
School of Medicine, St. Louis, Mo. 

Excised iliofibularis muscles of slider turtles in 
Ringer's solution at 1°C were quickly extended by 
10% or less at times during the isometric twitch. 
Muscle length was such that in the long state, at rest, 
muscles were just stretched. Before recording, 
muscle support was adjusted to short length, and 
muscle pre-shortened by a single twitch. Disregard- 
ing below the very quick plastic, transient increase 
in tension, the stretch produced a prompt tension 
increase which was maximal for stretch applied when 
twitch had progressed to about two-thirds of peak 
tension. Stretches at later times gave progressively 
smaller reactions to stretch. The tension reaction 
described above was less than that of resting muscle 
stretched from the same tension. Thus tension 
increase produced by stretch of the resting muscle 
first extended to give tension, T, is greater than that 
of the shorter muscle which was stimulated when at 
rest tension close to zero, which developed tension T 
in course of an isometric twitch and which was then 
quickly stretched by the same amount as was the 
resting muscle. The difference is attributed to the 
importance of the passive, parallel elastic elements 
of such a muscle when it is extended. Using condi- 
tions not of equal length but of equal tension as basis 
of comparison, the elastic modulus of a muscle of this 
sort is less during activity than during rest. 








210. TRANSCALLOSAL ACTIVATION OF CORTICO- 


SPINAL ELEMENTS. Martin Girado* and Dominick 


P. Purpura. Depts. of Neurology and Neurological 
Surgery, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Analysis of organization of elements responding to 
callosal stimulation is facilitated by identification of 
specific neuronal pathways activated during develop- 
ment of surface potentials. In unanesthetized- 
paralyzed cats, callosal afferents engage cortico- 
spinal neurons via interposed excitatory and inhibi- 
tory elements whose synaptic activity is revealed in 
part by alterations in surface responses produced by 
varying frequencies of stimulation. Short latency 
(2.5 msec) tract discharges recorded at mid-olivary 
levels following single callosal volleys are related to 
the first of 2 surface positive potentials constituting 
early phases of transcallosally evoked responses. At 
increasing stimulus frequencies (10-25/sec) short 
latency tract discharges are abolished and replaced 
by longer latency (4-5 msec) tract activity associated 
with augmentation of initial, and abolition of second 
surface positivity. High frequency stimulation (100- 
200/sec) results in reappearance of short latency 
tract discharges and disappearance of almost all 
components of evoked cortical responses. Similar 
alterations in intrinsic organization of interposed 


interneurons are revealed for hundreds of milliseconds 


following stimulation. Cyclic variations in short and 
long latency tract discharges occur concomitantly with 
similar changes in evoked cortical activity, depending 
on inhibitory or excitatory effects of prior callosal 
tetanization. Pentobarbital (10 mg/K) blocks callosal- 
cortico-spinal relays and "paradoxically" augments 
certain components of transcallosally evoked 
responses. These changes represent net epsp's and 


ipsp's generated by interneurons in callosal-pyramidal 


pathway. 
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211. PRODUCTION OF EXPERIMENTAL HYPER- 
TENSION WITH LICORICE AND AMMONIATED 
GLYCYRRHIZIN. R. J. Girerd,* C. L. Rassaert,* 
G. Di Pasquale* and R. L, Kroc. Warner -Chilcott 
Labs., Morris Plains, N. J. 

The uncontrolled use of licorice has been reported 
to cause a blood pressure elevation in the human 
(Miinchen med, Wchnschr. 95:580, 1953) and there is 
evidence that some of the active principles of licorice 
may have steroid-like activity. In order to appreciate 
the influence upon blood pressure (photoelectric 
recording), 4 groups of unilaterally nephrectomized 
Sprague-Dawley rats drinking 0.87% saline were used, 
Group A (10 rats) was used as a control group; group 
B (20 rats) was implanted with 3 25-mg DOCA pellets; 
group C (14 rats) received intragastrically 10 gm/kg 
daily of crude licorice extract powder; group D (14 
rats) received intragastrically 1 gm/kg daily of 
ammoniated glycyrrhizin. Before treatment the 
average blood pressures and body weights were 117 
and 220, respectively, for all 4 groups. After 50 days 
the averages of the highest individual blood pressures, 
percentages of survival and body weights were respec- 
tively: group A, 128, 100%, 370; group B, 188, 65%, 
264; group C, 186, 38%, 262; group D, 194, 77%, 338, 
In the 3 treated groups the blood pressure differences 
with the control values are highly significant (P< 
0.001). The occurrence and severity of renal and 
cardiovascular lesions were less in groups C and D 
than in group B. Saline intake was increased less in 
group D than in groups B and C. 











212, QUANTITATION OF PEPSIN IN GASTRIC JUICE 
BY PAPER-ELECTROPHORESS, G. B. Jerzy 
Glass, Loukia Stephanson-Liounis, * Marilyn Rich* 
and Sallie E. Mitchell.* Gastroenterology 
Research Lab., New York Med. College, New York 
City. 

Paper -electrophoresis, applied to gastric juice 
(Glass et al., Gastroenterologia, 86:384-395, 1956) 
directly measures pepsin content. The area under 
the most anodic peak represents pepsin. The optical 
density of stained pepsin on paper, calculated per unit 
of weight, does not strictly follow Beer's law. Con- 
sequently, the following technic was developed: 
0.05-0.08 ml of 2% sol. of centrifuged, dialyzed and 
lyophilized gastric juice in borate buffer (pH 9.0, 1/2 
0.12) or 0.1 ml of juice concentrated 10x by ultra- 
filtration or forced dialysis against Carbowax 6000, 
is run parallel with crystalline pepsin controls on 
Whatman #1 paper in Spinco cell against same buffer 
at 0.4 mA/cm, 120 v, for 5-1/2 hr. Strips are dried 
in oven and stained with SF light green (Science 
121:374, 1955). The area under pepsin peak is 
integrated in Analytrol (cam B,, 620 my filter). 
Pepsin is calculated in ug/mg of dried, or in pg/ml 
of native, juice from a standard curve prepared 
similarly from 0.05 ml aliquots of crystalline pepsin 
at 0.1-1.0% concentrations, In 125 juices derived 
from 70 persons, incl. 44 with histamine-fast anacidity 
and no peptic activity, pepsin was determined in 
parallel by this method and the hemoglobin technic. 
Results correlated well. Some cases showed dis- 
crepancies, since electrophoresis determines content 
of pepsin and not its enzymatic activity. The absence 
of pepsin peak in most cases of histamine-fast 
anacidity shows that coexisting absence of peptic 
activity is not due to its inactivation by high pH of 
gastric juice, but to abolition of secretion of pepsin. 
(Supported by grant from the Amer. Cancer Soc.) 
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213. RESPONSE OF ADRENAL MEDULLA TO 
HEMORRHAGIC HYPOTENSION. Vincent V. 
Glaviano, Noel Bass and Florian Nykiel (intr. by 
R. C. Ingraham). Univ. of Illinois College of 
Medicine, Chicago. 

The left adrenai lumbar vein was cannulated in 10 
mongrel dogs lightly anesthetized with chloralose. 
After passing through a 3-way stopcock, which made 
possible the direct measurement of adrenal blood 
flow, the flow was diverted to the left external jugular 
yein. Biological assay methods were employed for 
the deter mination of norepinephrine and epinephrine 
inflow samples of adrenal blood. Mean arterial 
blood pressure was measured from the right com- 
mon carotid artery. Heart rate was counted from 
the blood pressure record, Following a control 
period, during which time the adrenal blood flow and 
arterial pressure were recorded, hypotension of 
yaried severity (BP of 70-30 mm Hg) and duration 
(10-60 min) was induced in 7 dogs by rapid bleeding’ 
from the femoral artery. During the period of hypo- 
tension, a significant increase in the adrenal secretion 
of epinephrine and norepinephrine occurred inspite 
of the decrease in adrenal blood flow. The decreased 
adrenal blood flow was found to correlate well with 
the decrease in systemic blood pressure. Epinephrine 
was constantly observed to being present in higher 
concentration in adrenal blood samples than norepi- 
nephrine. The reinfusion of blood via the femoral 
vein returned the measured parameters to near con- 
trol values. Observations on adrenal blood flow and 
its catechol amines content were made on 3 dogs, 
subjected to a modified Wigger's technique for 
producing hemorrhagic shock. 





114, NERVE-MUSCLE EFFECTS OF AN EXTRACT 
FROM PUFFER FISH LIVER. Don R. Goe (intr. 
by Charles M. Gruber). Dept. of Physiology, 
School of Medicine, College of Med, Evangelists, 
Loma Linda, Calif. 

A dialyzed, concentrated, aqueous extract of Gul- 
of-California puffer fish livers has shown highly toxic 
tects on nerve and muscle. The toxicity (LD,, of 
the extract for mice was 1.06 x 10-2 ml of extract per 
gram body weight. (One ml is equivalent to 1 gm of 
liver.) A dose of 1.0 x 10-2 ml extract per gram in 
frogs produced prolonged paralysis. In the frog 
double sciatic-gastrocnemius preparation, a paralytic 
dose (above) resulted in a progressively diminishing 
tesponse in the muscle with its circulation intact. No 
tesponse was obtainable to indirect stimulation after 
§min, to direct stimulation after 8 min. The paralysis 
may be referable to the observation that the extract 
taised the threshold of an isolated frog nerve-muscle 
reparation to both the influence of the end plate 
potential and to direct stimulation. Prolonged contact 
vith the extract produced a progressive diminution of 
the end plate potential. However, there is no sepa- 
tation of prolongation of the interval between end 
jlate potential and muscle action potential as is often 
found with low doses of d-tubocurarine. Neuronal 
tects of the extracts consisted of a progressive 
slowing of conduction velocity (eventually to less than 
me half the control value) followed by a progressive 
timinution in action potential height beginning with 
the more slowly conducting fibers. The neuronal 
tiiects could be reversed 70-80% by washing 2-3 hr 
infresh Ringer's, The extract also appeared to 
ifect spinal cord transmission, blocking first contra- 
lateral spinal reflexes then ipsilateral. 





Goldberg 


215. DIRECT DEMONSTRATION OF INSULIN 
RELEASE FROM PANCREAS BY TOLBUTAMIDE. 
Frederick C. Goetz and Richard H. Egdahl (intr. 
by G. T. Evans), Depts. of Medicine and Surgery, 
Univ. of Minnesota, Minneapolis. 

The fact that intravenous tolbutamide depresses 
blood sugar acutely in normal dogs and humans, 
while failing to do so after removal of the pancreas, 
might be explained by release of insulin from the 
pancreas under the influence of tolbutamide. The 
splenic vein was cannulated in normal dogs under 
Nembutal; ligatures were placed to exclude blood 
from all sources except the tail of the pancreas, 
After collection of a control sample of plasma, 
tolbutamide was given rapidly into a peripheral vein 
(50 mg/kg) and four additional samples were col- 
lected at 20- to 30-min intervals. These were 
assayed for insulin activity by a simple assay 
depending on blood-sugar lowering in intact, fasted 
mice, capable of measuring the effects of 2.5-10 
mU insulin/ml. In 7 dogs, control samples showed 
no, or questionable, insulin activity. After tolbu- 
tamide all samples showed insulin activity, maximum 
values ranging from 4 to 19 mU/ml of plasma, usually 
in the first sample after tolbutamide, Rate of blood 
flow from the cannula did not decrease after tolbu- 
tamide, sometimes increased sharply. Tolbutamide 
concentration of plasma samples, measured spectro- 
photometrically, did not exceed 300 g/ml; tolbu- 
mide in this concentration had no effect in the assay. 
Therefore activity in the plasma is not attributable to 
its tolbutamide content. 


216. FREQUENCY DISCRIMINATION AFTER 
ABLATION OF CORTICAL PROJECTION AREAS 
OF THE AUDITORY SYSTEM, Jay M. Goldberg,* 
Irving T. Diamond* and W. D. Neff. Lab. of Phys- 
iological Psychology, Univ. of Chicago, Chicago, Ill. 
Using the training and testing procedures described 

in an earlier report (Butler, Diamond, and Neff, 

J. Neurophysiol. 20:108-120, 1957), it has been shown 

that cats can relearn an auditory frequency discrimi- 

nation after the combined ablation of all known auditory 
neocortical areas. The ablation may include auditory 
areas AI, All and Ep; temporal-insular cortex; and 

the regions in the anterior suprasylvian and anterior 

ectosylvian gyri described by Bremer (Rev. Neurol. 

87:65-92, 1952), Mickle and Ades (Am. J. Physiol. 

170:682-689, 1952) and Lambroso and Merlis (EEG 

Clin, Neurophysiol, 9:301-308, 1957). Although 

animals with lesions which include all or most of 

these areas show an amnesia for the frequency 
discrimination problem, post-operative relearning 
takes no more time than original learning. It seems 
likely that auditory frequency discrimination may be 
mediated by subcortical centers of the specific 
auditory system. (Aided by a grant from the Office 

of Naval Research.) 
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217. DIENCEPHALIC AREAS EFFECTING ADRENAL 
MEDULLARY SECRETION OF EPINEPHRINE AND 
NOREPINEPHRINE, Alan Goldfien* and William 
F. Ganong. Physiology Dept., Univ. of California 
School of Medicine, Berkeley. 

The effect of epinephrine and norepinephrine 
secretion of stimulating various areas in the 
diencephalon was studied by following the levels of 
these amines in the adrenal venous blood of 15 male 
mongrel dogs under pentobarbital anesthesia. Fifty- 
seven points in the hypothalamus, orbital frontal lobe 
and rostral mesencephalon were stimulated. Mean 
control secretions of epinephrine and norepinephrine, 
determined by a modification of the ethylenediamine 
method, were 1.25 + 0.86 (S.D.) and 0.61 + 0.50 
myug/min/kg. Except for one point in the ventro- 
medial nucleus, significant increases in epinephrine 
secretion to a 1-v stimulus were observed only after 
stimulation of the medial part of the dorso-medial 
nucleus and an area extending caudally and laterally 
from it. Although the secretion of norepinephrine 
varied, no selective increase in output of this amine 
was observed. Increased epinephrine secretion was 
produced by 3- to 10-v stimuli in many parts of the 
hypothalamus, including 9 points which were unre~ 
sponsive at 1 v. Significantly increased secretion 
with 1-v stimuli was usually associated with a fall in 
mean blood pressure, and a rise was observed in only 
2 instances. Blood pressure changes with stimulation 
were also noted in the absence of change in medullary 
secretion. (Supported by PHS Grant H-2780.) 





218, MYOCARDIAL OXYGEN TENSION OF INTACT 
DOG HEART. Frank Gollan. Research Lab., VA 
Hosp., Nashville, Tenn. 

By the insertion of a membrane covered platinum 
electrode (Clark) into the pericardium a non- 
traumatic contact is made for polarographic meas- 
urement of available oxygen on the surface of the 
myocardium. Reduction of respiratory rate and 
volume produces a fall and intravenous l-arterenol 
or calcium a rise in myocardial oxygen tension. If 
cardiac output and coronary perfusion are controlled 
by body perfusion with a pump-oxygenator, venous 
inflow occlusion, as well as occlusion of aorta and 
pulmonary artery produce an abrupt fall in myocardial 
oxygen tension. Aortic occlusion during partial 
cardio-pulmonary by-pass is followed by a rise and 
during total by-pass by a fall of this measurement. 
Ventricular fibrillation and potassium arrest of the 
heart after aortic occlusion results in a precipitous 
fall and the same phenomenon is observed during 
potassium arrest of the perfused heart. These results 
indicate that such an application of polarography 
measures mainly the oxygen made available to the tip 
of the platinum electrode by the stirring action of the 
contracting muscle and not the oxygen made available 
to the myocardium by coronary flow. 
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219. CATABOLITES OF dl-ADRENALINE-2-Cl4 
AND EFFECT THEREON OF MARSILID, McC. 
Goodall, Lawrence Rosen* and Norman Kir shner,* 
Dept. of Surgery, Duke Univ. Med. School, Durham, 
N.C. 

Five males (18-35 yr) were infused with 5 uc of 
dl-adrenaline-2-C 14 (specific activity 1.09 mc/m 
mole). Following this infusion, the urines were col- 
lected hourly for 24 hr and the radioactive products 
were then separated as described by Kirshner, 
Klingman, and Goodall, Fed, Proc, 17:1958. An 
average of 74+3% of the total amount of radioactivity 
infused appeared in the urine within 24 hr. The 
distribution of radioactivity expressed as percent of 
the total amount excreted was: adrenaline 2-3; 3 
methyl-O-adrenaline 2-3; 3-methoxy -4-hydroxy- 
mandelic acid 28-34; 3,4-dihydroxymandelic acid 
7-9; two "conjugates" of 3 methoxy-4 hydroxymandelic 
acid 32-42; two unidentified products 8-9. Recoveries 
from this procedure were 80-90%. One month later 
the same subjects were given Marsilid (amine oxidase 
inhibitor), 50 mg q.i.d. for 2, 3, and 4 days, and the 
infusion of labeled adrenaline was repeated. The 
results of Marsilid administration markedly reduces 
the radioactivity in the 3-methoxy -4-hydroxymandelic 
acid fraction and in the 3,4-dihydroxymandelic acid 
fraction. There was a slight elevation of radioactivity 
in the adrenaline and the methoxy -adrenaline fraction, 
One of the "conjugate" fractions was increased by 
15-20%. The distribution of radioactivity in dog urine 
differed from that in man in that there was somewhat 
less 3-methoxy-4-hydroxymandelic acid and its 
conjugate and more of 3,4-dihydroxymandelic acid 
and 3-methyl-O-adrenaline. 





220. USE OF TANNIC ACID HEMAGGLUTINATION 

TEST IN DETECTION OF L, E, FACTOR. Howard 

C. Goodman and Robert Bowser.* Natl. Heart 

Inst., Bethesda, Md. 

A factor in the serum of certain patients with 
lupus erythematosus agglutinates tannic acid treated 
red blood cells coated with extracts of human liver 
or kidney or rabbit liver. The tissues, obtained at 
autopsy, were extracted by the method of Chargaff 
(Chargaff and Davidson, The Nucleic Acids, Academic 
Press, N. Y.:1955, p. 313) to extract nucleoprotein at 
low ionic strength. The distilled water extract (250 
ml from the nuclei of 50 gm tissue) was cleared by 
ultracentrifugation. For the tests, the extract was 
diluted 1:400 with 0.15 M saline, pH 7.2, and then 
mixed for 30 min at room temperature with an equal 
volume of 2% suspensions of human, Rh negative, type 
O red blood cells which had previously been exposed 
to 1:25,000 dilution of tannic acid and washed, After 
washing, 0.1 ml of the extract-coated tanned red blood 
cells was suspended in tubes containing serial dilu- 
tions of the sera to be tested, and patterns of aggluti- 
nation read after 17 hr at 2°C, Sera of 4 patients with 
systemic lupus erythematosus had titers of 1:1280, 
1:640, 1:320 and 1:160 respectively, Sera of 2 patients 
in clinical remission were negative. Results were 
reproducible, and a variety of control sera were 
negative. The tissue "antigen(s)" was not extracted 
appreciably by 0.15 M NaCl, was heat stable, and was 
destroyed by incubation with desoxyribonuclease or 
trypsin. 
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PHYSIOLOGY 


921. IN VITRO AMINO ACID METABOLISM OF 
TISSUES FROM A MOUSE MUTANT SHOWING 
DIFFERENTIAL PATTERNS OF AMINO ACID 
EXCRETION. Reba M. Goodman (intr. by I. J. 
Deyrup). Barnard College and Columbia Univ., 
New York City. 

Several factors are already known to be affected 
by the WY gene: erythrocyte number, pigmentation, 
and fertility (Russell, E. S., Genetic 34:1949) as well 
as the differential amino acid excretion pattern when 
the D and L isomers of certain amino acids are fed 
Goodman, R. M., J. Exper. Zool, 132:1956). A 
further investigation of amino acid metabolism of the 
Dand L forms in the mutant (WW’), heterozygote 
(Ww) and normal (ww) has given the following results: 
1) Using D-alanine as substrate, D-amino acid 
oxidase was found to be present in the kidneys of all 
$genotypes, and respiration was increased in kidney 
tissue but not in liver tissue. No increase in kidney 
respiration was found using the L isomer. 2) Using 
phenylalanine as a substrate kidney slices incubated 
inthe D isomer showed significantly higher oxygen 
consumption in both the mutant and heterozygote than 
itdid in the normal animal. Slices incubated in the L 
form and those incubated with no substrate (controls) 
were Similar. Liver slices incubated under the same 
conditions were indistinguishable from the controls. 
The possible connection between these results and 
other differences known for the WY gene will be dis- 
cussed. (Supported by a PHS Postdoctoral Fellow- 
ship (CF -3422-C2).) 


222, HEMOPOIESIS IN ISOLATED PERFUSED HIND 
LIMBS OF HYPOPHYSECTOMIZED RATS, Albert 
§8. Gordon, Burton S, Dornfest,* Charles D. Siegel* 
and Naomi Gottlieb.* Dept. of Biology, Grad. 
School of Arts and Science, New York Univ., New 
York City. : 

Utilizing a modification of the perfusion technique 

of Kuna, Gordon and Charipper (Fed. Proc. 16:76, 

1957), bone marrow function was studied in isolated 

hind limbs of rats (hypophysectomized 2-3 wk pre- 

viously) perfused for 4 hr with approx. 50 ml of pooled 
whole blood from control non-hypophysectomized 

(lypx) male rats. Percentages as well as absolute 

tumbers of the various cellular types in the femoral 

and tibial marrows were estimated in the perfused 
limbs and in the contralateral non-perfused limbs, 
each animal thereby serving as its own control. 

Erythropoiesis was significantly depressed in the 

marrows of hypx rats (0.1-10% nucleated RBC in 

contrast to 21-31% in intact non-hypx controls). 

Perfusion with whole normal blood resulted in marked 

increases in the numbers of marrow nucleated RBC, 

amounting in some cases to more than 200% those 
present in the contralateral non-perfused limbs. 

Cells resembling transitional forms between lympho- 

cytes (or "small round cells") and erythroblasts were 

discernible in the marrows of some of the erythro- 
poietically stimulated limbs. The marrows within 
limbs of normal unoperated rats perfused with normal 
blood showed no significant erythropoietic stimulation. 

The nature of the factor(s) in normal blood responsible 

for stimulation of erythropoiesis in perfused hypx 

limbs is being investigated. (Supported by grants 

— PHS (H-3357) and Damon Runyon Fund (DRG- 

).) 
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223, ELEVATED BLOOD PRESSURE AND KIDNEY 
SIZE. David B. Gordon (intr. by W. Glen Moss). 
Dept. of Physiology, Univ. of Miami School of 
Medicine, Miami, Fla. 

Many factors have been shown to influence kidney 
size; for example, protein feeding, etc. The possible 
influence of arterial blood pressure upon kidney size 
wag investigated. Rats were made hypertensive by 
constriction of the right renal artery, leaving the 
opposite kidney intact. Blood pressures were meas- 
ured by the tail method at weekly intervals. One 
month after operation the rats were killed and body 
and kidney weights measured. Unoperated rats were 
used as controls. The control rats showed no cor- 
relation between blood pressure and kidney size, In 
all hypertensive rats but one, left kidney weight /body 
weight exceeded the control range. Surprisingly, 
right kidney weight (i.e. the kidney with constricted 
renal artery) also showed a positive correlation with 
blood pressure up to a blood pressure level of 170 mm 
Hg. In all the hypertensive rats, including those with 
highest pressures, total kidney weight /body weight 
exceeded the control range. One may conclude that an - 
induced elevated blood pressure leads to growth of the 
normal kidney as well as of a kidney with constricted 
renal artery, provided the constriction is not too 
severe. (Supported in part by Am. Heart Assn. 
Research Grant No. 2738.) 


224. NATURE OF ANTIBODIES IN RAGWEED- 
SENSITIVE SERA. J. Gordon, B. Rose, A. H. 
Sehon (intr. by F. C. MacIntosh). Allergy 
Research Div., Royal Victoria Hosp, and Dept. of 
Exptl. Medicine, McGill Univ., Montreal, Canada. 
A hemagglutination test capable of demonstrating 

antibodies in sera of ragweed-sensitive individuals 

has been described. (Science 125:597, 1957.) To 
determine the nature of the factor(s) responsible for 
the agglutination of the "sensitized" red blood cells, 
the sera were fractionated by ultracentrifugation, 
column chromatography, and zone electrophoresis. 

Hemagglutinating ability was displayed only by the 

fractions having skin-sensitizing and/or blocking 

activity. Fractionation by ultracentrifugation in the 
partition cell led to the isolation of two fractions: 

Fraction I contained all the serum proteins while 

Fraction II was devoid of the fast-sedimenting com- 

ponent (S-19), With "treated" and "untreated" sera 

only Fraction I contained the skin-sensitizing activity. 

Blocking antibody was found in both Fractions I and 

II of "treated" sera. With "untreated" sera hemag- 

glutinating activity was found only in Fraction I, 

whilst with "treated" sera both Fractions I and I 

contained the hemagglutinating factor. Therefore, it 

would appear that skin-sensitizing antibodies are 
associated with the fast-sedimenting serum compo- 
nents (S-19), that blocking antibodies are associated 
with the slower sedimenting gamma globulins, and 
that both antibodies are responsible for hemagglu- 
tination. The results of the other methods of frac- 
tionation will be reported. 
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225. INTERACTION OF SEROTONIN AND THE 
ADRENALINES UPON LIMB RESISTANCE, 
CARDIAC RATE AND SYSTEMIC ARTERIAL 
BLOOD PRESSURE. Paul Gordon,* Morris A. 
Lipton and Francis J. Haddy. Depts. of Phar- 
macology, Physiology and Medicine, Northwestern 
Univ. and VA Research Hosp., Chicago, Ill. 
Forelimbs of 14 heparinized, pentobarbitalized 

dogs were perfused at constant flow rate with a blood 

pump interposed between the femoral and brachial 
arteries. Pressures were measured in the brachial 
artery distal to the pump and in another systemic 
artery. Ten gamma noradrenaline or adrenaline were 
injected intravenously, before, during and after intra- 
venous infusion of 300 gamma/min serotonin base. 

Limb resistance and systemic pressure changes were 

estimated by measurement of the areas under the 

respective pressure curves. During serotonin infu- 
sion, limb resistance increases following noradren- 

aline injection were uniformly depressed (av. -50%) 

whereas those following adrenaline were influenced 

irregularly (av. +27%). The systemic pressure 
increase following noradrenaline was influenced 
irregularly by serotonin (av. +6%); that of adrenaline 
was always greatly enhanced (av. +538%). Injection 
of the adrenalines in the absence of serotonin elicited 
reflex bradycardia, while injection during serotonin 
infusion elicited tachycardia, These observations 
indicate that under the above conditions serotonin 
limits the peripheral action of noradrenaline on the 
blood vessels and the action of adrenaline and nor - 
adrenaline on the carotid sinus. The observations 
infer, also, that absolute limb flow rate is greater 
when the adrenalines and serotonin act together than 
when the former are injected alone. 








226. EFFECTS OF STRETCH AND NaCl ON TRANS- 
MEMBRANE POTENTIALS AND TENSION OF 
PREGNANT RAT UTERUS. M. Goto and J. W. 
Woodbury (intr. by H. S. Bennett). Dept. of 
Physiology and Biophysics, Univ. of Washington, 
Seattle. 

Transmembrane potentials and developed tension 
were recorded from strips of pregnant rat uterus. 
The average resting potential during quiescence at 
24°C is 38 mv. Action potentials (AP) occur 4-9 
times/min in 30-sec trains, and vary in height and 
duration, the average values being height, 27 mv, and 
duration, 70 msec, At 37°C tension starts to increase 
a few seconds after the first AP; the time course of 
tension change is similar to but lags behind the firing 
frequency curve. In most cells the potential varies 
slowly (average 8 mv) between AP's. These low 
variations may resemble either pacemaker or synap- 
tic potentials. Apparently, some cells, acting as 
pacemakers, increase the excitability of adjacent 
quiescent fibers through low-safety-factor, inter - 
cellular, electrical connections. The increased 
tension of contraction or passive stretch reduces the 
membrane potential. Substituting sucrose for part of 
the NaCl causes a slight increase in resting and a 
large decrease in action potential, as expected. The 
rate of diminution of action potential has a slope of 
45 mv per tenfold change in Na concentration. At 
NaCl concentrations above normal, both the resting 
and the action potential decrease, but overshoot, 
otherwise rare, is frequently seen if NaCl is only 
slightly above normal. (Aided by Natl. Insts. of 
Health grants B-462 and B-823 and Washington State 
Research Fund for Biology and Medicine.) 
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227. MICROPUNCTU RE STUDY OF OSMOLALITy 
OF RENAL TUBULAR FLUID IN THE HYDRO- 
PENIC RAT DURING OSMOTIC DIURESIS, Car} 
W. Gottschalk and Margaret Mylle.* Dept. of 
Medicine, Univ. of North Carolina, Chapel Hill, 
Using methods previously described, fluid was 

collected from surface segments of proximal and 

distal convoluted tubules in the kidneys of anesthe. 
tized, hydropenic rats infused intravenously with 
hypertonic solutions of sodium chloride, 

glucose to produce an osmotic diuresis. Osmo 

of the tubular fluid and simultaneously collected blood 

and urine samples was determined by the micro- 
cryoscopic method of Ramsay and Brown (J. Sci, Inst, 

32:372, 1955). All samples of proximal tubular fluid 

were isosmotic. Samples from the early part of the 

distal convolution were usually hypotonic indicating 
that between here and the most distad proximal pune. 
tures, solute, probably sodium chloride, was reab- 
sorbed in excess of water, or that water was secreted 
into the tubular lumen. The fact that early distal fluid 
was more hypotonic when sodium chloride was the 
loading solute is believed to be strong evidence that 
the hypotonicity was due to reabsorption of sodium 
chloride. Fluid from the late distal tubule was 
isosmotic or close thereto and in no case hypertonic, 

The simultaneously produced urine was always hyper- 

tonic, demonstrating that the final concentration of th 

urine occurred as it flowed through the collecting 
ducts, These results confirm and extend those of 

Walker, Bott, Oliver and MacDowell (Am. J. Physiol, 

134:580, 1941) and Wirz (Helvet. physiol. et pharmacol, 

acta 14:353, 1956). 





228. EFFECT OF THE UNSAPONIFIABLE FRACTION 
OF CORN OIL ON SERUM CHOLESTEROL IN 
MAN. Francisco Grande, Joseph T. Anderson and 
Ancel Keys. Lab. of Physiological Hygiene, Univ, 
of Minnesota, Minneapolis, and Hastings State 
Hosp., Minn. 

The effect of the unsaponifiable fraction of Corn 
oil on serum cholesterol was tested on 26 physically 
healthy, schizophrenic men, 39-64 years of age, in2 
experimental periods of 3 wk each during which body 
weight was constant. Their daily diet provided 3200 
calories including 100 gm of a mixture of cotton- 
seed and safflower oils (simulating corn oil in 
glyceride composition) added to a basic diet contain- 
ing 40 gm of mixed fats. The men were divided into 
2 groups matched as to age, weight and diagnosis, 
During the first experimental period half of the men 
received 0.88 gm per day of the unsaponifiable frac- 
tion equivalent to that in 55 gm of Corn oil dissolved 
in the oil mixture. The other half of the men received 
the unsaponifiable fraction during the second experi- 
mental period. Serum cholesterol was estimated by 
duplicate analysis of blood samples taken on 2 days 
at the end of each period, Mean serum cholesterol at 
the end of the periods without the unsaponifiable 
fraction was 165.8 mg % (SD = 25.6) and with the 
unsaponifiable fraction it was 162.5 (SD = 23.2), The 
mean of the individual difference was 3.2 mg per 100 
ml (SE = 2.33), The t test for paired variates showed 
this difference to be statistically nonsignificant 
(t = 1,37; p = 0.17). 
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9299. ALKALINE PHOSPHATASE IN VASCULAR AND 
NERVOUS ELEMENTS IN GASTRIC LESIONS 
CAUSED BY HYDROCARBON CARCINOGENS AND 
BY BERYLLIUM. Rhoda Grant. Clin. Science 
Dept., Univ. of Illinois College of Medicine, Chicago. 
Using the calcium-cobalt method for alkaline phos- 

phatase the following vascular elements gave a posi- 

tive reaction in normal mucosa: capillary walls, 
endothelial cell nuclei and plasma. A smooth homo- 
eous structure resembling a swollen capillary 
endothelial cell nucleus reacted positively. It was 
present in pocket-like spaces projecting from the 

walls of capillaries, among the gland cells and was 

distinct from positive-reacting leucocytes found in 

the walls of arterioles and adventitia of some arteries 

and from the endothelial cell nuclei of arterioles. The 

sub-surface capillaries, and the veins were negative. 

In abnormal mucosa the enzyme reaction was 

increased above normal in abnormal glandular 

epithelium at the lesion site. Fibers in the deeper 

tissues forming the base of a lesion in which down- 
growth of epithelium had occurred were very positive. 

Sheaths of fibers around the myenteric plexus were 

positive near, and at a distance from the lesion. 

Terminal nerve fibers with their ''knobs"' were posi- 

tive, forming a border on the outer edge of the 

longitudinal muscle running near the lesion. In the 
submucous plexus, some fibers and some nerve cells 
were positive. Part of the positive reaction in the 
adventitia of dilated arteries is attributed to nerve 
cells with their fibers near and in the wall. A promi- 
nent abnormality in the submucous plexus-muscularis 
mucosae area in some lesions was a dense mass of 
swollen or thick coiled enzyme -positive nerve fibers, 
in some cases replacing the muscularis mucosae, 

Positive coiled fibers were also seen at the muscularis 

mucosae level beneath the mucosa with early abnormal 


changes, 


230. CONCENTRATION OF THE ERYTHROPOIETIC 

HORMONE IN PLASMA OF ANEMIC RABBITS, 

W. C. Grant, W. H. Linkenheimer* and H. Berger.* 

Research Div., Amer. Cyanamid Co., Pearl River, 

N. Y. 

As part of a long-term study of the physiology of 
the erythropoietic hormone a degree of concentration 
of this material was achieved. The source was 
plasma obtained from anemic rabbits and all assays 
were performed on normal adult rats. Plasma or a 
fraction was injected IP. Twenty-four hours later 
approximately 0.3 yc of Fe59 was given by vein and 
0,1 ce of a tail blood sample removed 17 hr after that. 
Active material caused an increase in the Fe°? uptake 
by erythrocytes above that found in saline treated 
controls. To eliminate fallacious results arising from 
the Fe5? method, chronic injection studies were made 
at intervals. Normal adult rats were injected with 
plasma fractions and changes in hematocrit and 
reticulocytes observed. Activity was precipitated 
from a filtrate of boiled plasma between 60 and 80% 
ethanol, The precipitate was dissolved in water and 
Teprecipitated at pH 5.5 by similar treatment. Eighty 
micrograms of this precipitate was as effective as 
280 mg of plasma solids. Greater refinement can‘be 
achieved occasionally by narrowing the range of 
alcohol percentages and by making use of the water 
Solubility of the active material. We have been unable 
to obtain consistently active material from any part 
of the animal other than plasma. 
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231, EFFECT OF TRAINING ON ENERGY METABO- 
LISM DURING EXERCISE, James A. Green and 
Bruno Balke (intr. by Hans G. Clamann). School of 
Aviation Medicine, USAF, Randolph AFB, Texas. 
The effects of physical training on some biochem- 

ical reactions to exercise were studied on 10 male 

subjects. The training was aimed to increase the 
capacity for high metabolic demands, The physio- 

logic adaptations to work were evaluated by 2 

procedures: a) by the Work Capacity Test developed 

in our laboratory; and b) by a steady state type of 

exercise on the treadmill of about 2 hr duration at a 

work intensity of approximately 80% of the aerobic 

work capacity prior to training. At regular intervals 
during the testing procedures cardiovascular and 
respiratory functions were measured and venous 
blood was drawn for the determination of lactic acid, 
glucose, cholesterol, amino acid nitrogen and ketone 
bodies. As result of the training aerobic work capac- 
ity was increased by 23%. Pre-training, in the steady 
state type of work, the subjects were exhausted after 

118 min. Post-training, however, they were able to 

continue for 30 more minutes at a slightly increased 

work intensity. Distinct differences in circulatory- 
respiratory efficiency were observed, The carbo- 
hydrate reserves were almost doubled. Blood glucose 
and R. Q. were higher throughout the work period 
while lactic acid remained lower. The physical train- 
ing caused a reduction of the resting cholesterol 
levels. During work, however, cholesterol was always 
substantially higher than during rest. The significance 
of findings in amino acid and ketone levels will be 
discussed. 


232. COMPARATIVE METABOLIC INFLUENCE OF 
FLUORESCENT DYES UPON IRRADIATED RAB- 
BIT ERYTHROCYTES. James W. Green and 
Thomas A. Borgese (intr. by M. A. Reid), Rutgers 
Univ., New Brunswick, N. J. 

Dilute suspensions of rabbit erythrocytes in phos- 
phate buffered NaCl at pH 7.4 were exposed separately 
to 0.002 mM/1 of the fluorescent dyes, rose bengal, 
neutral red, cresyl blue, janus green, eosin Y and 
erythrosin B. Suspensions maintained in the dark 
were compared with those irradiated for 30 sec with 
a conventional 12 W. fluorescent lamp. Both types of 
suspensions were concentrated to 6.25% cells and 
glucose (1 mg/ml) was added prior to incubation at 
37°C, Rates of glucose disappearance and lactate 
formation were measured in whole suspensions; net 
Na and K exchanges were determined in cells, Some 





interference with glycolysis occurred in all dye 


suspensions except those containing eosin Y. Janus 
green inhibited glycolysis almost completely; cresyl 
blue enhanced glucose disappearance while reducing 
lactate formation by more than 50%; neutral red, rose 
bengal and erythrosin B. in decreasing order of effect, 
influenced both measurements of glycolysis in the 
same manner. Photosensitization decreased glyco- 
lysis except in neutral red and janus green suspen- 
sions which enhanced it. Cation exchange was 
acceleraced in general by both photosensitization and 
glycolytic inhibition. These studies further elucidate 
the complex relations between metabolism and the 
cell surface in cation transport. 
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233. TISSUE SOLUBLE FILAMENTS CONTAINING 

RADIOYTTRIUM (Y¥-90). Joseph Greenberg and 

H. C. Dudley.* Div. of Nuclear Medicine, Long 

Island Jewish Hosp., New York City. 

In previous communications (Am. J. Roentgenol. 
77:852, 1957; Am. J. Proctol, 8:216, 1957) the authors 
have given preliminary data on the production and use 
of tissue soluble plastic filaments which offer a con- 
venient means of implanting favorable radioisotopes. 
This report extends these investigations and gives 
additional data. Y-90, a pure f-emitter (max 2.2 
mev) with a half life of 61 hr has been incorporated 
into such filaments and then implanted into a variety 
of tissues in animals and man. In every case the 
radiation effect on the tissue concerned is sharply 
localized and predictable. There is complete cellular 
destruction adjacent to the filament with the zone of 
transition to normal tissue being approximately 50 
microns. No significant translocation of the yttrium 
occurs and tissue repair at the radiation site is 
always complete. By reducing the Y-90 concentra- 
tion to less than 500 uc/lin. cm, the diameter of the 
primary action can be held to a few millimeters. At 
a concentration of 1000 - 1800 uc/lin. cm the tissue 
destruction extends to the maximum diameter obtain- 
able (10-12 mm). Thus, by adjusting the Y-90 content 
of the filament it is possible to ablate a small volume 
of tissue, or with high concentrations and multiple 
implants, to destroy any desired volume. The impli- 
cations of these findings will be discussed. 








234, HISTOLOGIC DEMONSTRATION OF RELEASE 
OF NOR-EPINEPHRINE FROM ADRENAL 
MEDULLA BY DESERPIDINE. Ruven Greenberg 
and James E. P. Toman.. Dept. of Physiology, 
Univ. of Illinois Med. School, and Chicago Medical 
School, Chicago, Il. 

Large doses of deserpidine (25 mg/kg) were 
injected i.p. into 11 rats. After 24 hr their adrenals 
were compared with those of pair-fed controls. The 
mean wet weight of the adrenals of the treated series 
was increased 28%. The mean Vitamin C concentra- 
tion (gammas/mg wet wt.) was decreased 30%. The 
nor-epinephrine autofluorescence (Eranko, O. Endo- 
crinology 57:363, 1955) was absent in 10 of 11 of the 
treated animals and markedly reduced in the one 
exceptional adrenal. No statement can be made with 
respect to the epinephrine concentration since the 
epinephrine chromaffin islets do not exhibit auto- 
fluorescence. 














235. ADAPTATION TO PAIN. L. C. Greene,* J. C, 
Alden* and J. D. Hardy. Aviation Med. Accelera- 
tion Lab., Johnsville, Pa., and Dept. of Phys 
Univ. of Pennsylvania Med. School, Philadelphia, 
The problem of adaptation to pain has been inves. 

tigated by von Frey, Goldscheider, and more recently 

by Dallenbach and Strauss and Ulhman. Adaptation to 
pain, defined as the complete disappearance of pain 
under a continuous and constant stimulation, was 
reported by these investigators. In the present study 
cutaneous pain thresholds were determined on the 
foreheads and forearms over areas of 16 cm? by 
recording skin temperature during exposure to 

thermal radiation for periods of time from 4 to 60 

min, In one group of experiments, the intensity of 

the stimulus was controlled by the subject so that 
threshold pain was maintained throughout the expo- 
sure. In a second group of experiments, the intensity 
of the stimulus was pre-set and maintained at a con- 
stant level and the subject reported the occurrence of 
pain. After the initial period of adjustment the radia- 
tion intensity was generally maintained constant 
although the skin temperature at pain threshold 
decreased from 45.2°C to 43.8°C. In the second set 

of experiments, threshold pain was evoked with 22 

millicals/sec cm2 in 29 min with a skin temperature 

of 42.2°C. In both groups, once the pain had been 
established, the pain did not disappear. The results 
from this study do not support the idea of pain 
adaptation, but indicate the absence of any adaptation 
to cutaneous pain within the period studied. 





236. COMPARISON OF ELECTROKYMOGRAPHY 
WITH DIMENSIONAL RECORDING DEVICES IN 
SITU. Alexander P. Greer (intr. by K..J. K. 
Buettner). Dept. of Physiology and Biophysics, 
Univ. of Washington, Seattle. 

Electrokymography has been critically evaluated 
as a method of recording dimensional changes in the 
heart and great vessels. Electrokymographic patterns 
were compared with simultaneously recorded tracings 
from each of 4 different types of gauges mounted 
directly on the walls of the heart or great vessels. 
The direct recording methods included sonocar- 
diometry, bonded strain gauges, Whitney gauges and 
mutual inductance coils. Electrocardiograms and 
pneumograms were recorded for timing of events. 

In general, major deflections on records from the 

electrokymograph and dimensional gauges were 

inscribed simultaneously. However, the directly 
recorded dimensions were accurately reproduced by 
the border electrokymograms only under ideal con- 
ditions (e.g. when the dimensional changes were large 
and where the cardiovascular borders had high 
contrast), For example, records from the left 
ventricular border more often reproduced changes 

in recorded dimensions than those from the great 

vessels. Quantitative calibration of the EKY was 

prevented by fluctuations in baseline due to respira- 
tion, by attenuation of the signal at high frequencies, 
and lack of zero stability. Much better conformity 
between directly recorded dimensions and corre- 
sponding electrokymograms was obtained by centering 
the photomultiplier tube directly over the chamber of 
vessel. Thus, changes in the radiodensity of an organ 
appears to be a more reliable indicator of changing 
dimensions than border movements. (Supported in 

part by HTS5147, Natl. Heart Inst., Bethesda, Md.) 
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9381. CORONARY PERFUSION PRESSURE VERSUS 
OXYGEN UPTAKE OF THE LEFT MYOCARDIUM. 
Donald E. Gregg, C. R. Rayford,* E. M. Khouri,* 
4. A. Kattus,* w P. McKeever.* Walter Reed 
Army Inst. of Research, Warhington, D. C. 

In the open chest dog the left coronary artery was 
perfused with blood at body temperature under con- 
stant pressure and the flow quantitated by a rota- 
meter. Coronary sinus flow was isolated and coronary 
arteriovenous oxygen difference was recorded con- 
tinuously by withdrawing aliquots of systemic arterial 
blood and coronary sinus blood through recording 
densitometers. The coronary perfusion pressure was 
abruptly or gradually altered while recording con- 
tinued. When coronary perfusion pressure was 
increased, the apparent oxygen uptake of the left 
ventricle increased. The heart rate, cardiac output, 
artic blood pressure, and left ventricular end diastolic 
pressure did not necessarily change. Similarly, when 
coronary perfusion pressure was decreased the oxygen 
uptake decreased. The physiological significance of 
this phenomenon remains to be determined. Experi- 
mental observations indicate that it is not related to 
the following: an increase in the hematocrit of the 
coronary sinus blood; a relative increase in the 
volume and oxygen content of the fraction of left 
coronary inflow not draining into the coronary sinus; 
flushing into the coronarysinus of blood more highly 
unsaturated than that in the coronary sinus; and 
forcing into the myocardium in increased amounts 
plasma substances which stimulate metabolism. 








238, EFFECT OF FASTING ON OXYGEN CONSUMP- 
TION OF LIVER SLICES FROM RATS RECEIVING 
THIOURACIL AND TRIODOTHYRONINE, R. L. 
Greif. Dept. of Physiology, Cornell Univ. Medical 
College, New York City. 

Fifty-gm male albino rats were given 0.1% 
thiouracil in drinking water. After 70 days 27 daily 
intraperitoneal injections of 20u 1-triiodothyronine 
(TRIT) were added to this regimen in 1 group of 
amimals. Slices were made from livers of untreated 
controls and of animals receiving thiouracil with and 
without TRIT, Based on dry weight the QO, results 
were: controls, 7.34 1.6 (S.D. about mean), thiouracil 
only, 6.54.53, thiouracil plus TRIT 9.8+1.2. When 
food was withheld for 18 hr the following results were 
obtained: controls, 7.14.65, thiouracil only, 6.7+.8, 
thiouracil plus TRIT 7.14.8. Because of the statis- 
tically significant drop in oxygen uptake of slices 
from TRIT treated rats due to fasting, the experiment 
was repeated with results based upon wet weight. The 
QO, of fed animals were: controls, 1.31+ .04, 
thiouracil only, 1.194 .08, thiouracil and TRIT, 
1,621.13. Fasted rats in this experiment again 
demonstrated a drop in metabolism of liver slices, 
with QO, for controls being 1.44+.11, thiouracil only, 
1,28 .06, and thiouracil plus TRIT 1.41+.20. These 
findings will be discussed with relation to liver 
glycogen content, respiratory quotient, and specific 
effects of thiouracil upon the experimental animal. 
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239. EFFECTS OF INSULIN ON EVOKED CORTICAL 
RESPONSES IN THE CAT. R. G. Grenell and J. K. 
Merlis.* Univ. of Maryland, Baltimore. 

It has been previously reported that large doses of 
insulin (in cats anesthetized with Nembutal or Dial) 
markedly enhance the cortical response to direct 
electrical stimulation. Further observations indicate 
that the auditory response in the cortex evoked by 
click is simultaneously depressed, whereas the medial 
geniculate response is not significantly altered. Thus 
it appears that the depression of the acoustically 
evoked cortical response is not due to any effects of 
the insulin downstream in the auditory pathway. The 
mechanisms for the differing actions of insulin on the 
electrically evoked and acoustically evoked cortical 
responses will be discussed. (Partially supported by 
a grant from Natl. Inst. of Mental Health (M795-C3).) 








240. NEURAL CORRELATES OF ECHOLOCATION 

IN BATS. Donald R. Griffin and Alan D. Grinnell.* 

Biological Labs., Harvard Univ., Cambridge, 

Mass, 

Specialization of bats (Myotis lucifugus and 
Plecotus rafinesquii) for echolocation is correlated 
with relatively enormous auditory areas of the brain. 
Echoes of about 35 db re 0.0002 microbar can be 
heard and acted upon despite the presence of 70 db 
thermal noise covering the same frequency band. 

The brains of these bats seem primarily sensitive to 
clicks and short pulses of sound, and relatively 
insensitive to continuous tones and noises, when 
studied under Nembutal anesthesia by recording 
surface positive potentials with fairly large electrodes 
from the dorsal surface of the inferior colliculus or 
cortex. Latency after clicks lasting less than 0.5 
msec varies from 2 to 5 msec. The potentials fol- 
lowing one click last 3-5 msec, but separate waves 
follow trains of clicks up to 200-1000 clicks/sec. 
Pairs of clicks give distinct potentials when separated 
by 5 msec or more; at separations of 2-5 msec the 
second click adds obvious components to the potentials 
caused by the first alone. Maximum sensitivity to tone 
pips is at 20-30 kc/sec in such preparations, but these 
responses occur only when the rise time is less than 
a few msec. Some preparations respond with surface 
potentials to clicks or tone pips that are somewhat 
below the level of simultaneously present thermal 
noise, but more refined experiments will be neces- 
sary to elucidate the neural mechanisms enabling 


bats to discriminate echoes from louder noise. 
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241, NEUTRAL SALT EXTRACTIBLE COMPONENTS 
OF SKIN OF SCORBUTIC GUINEA PIGS, Jerome 
Gross. Dept. of Medicine, Harvard Med. School at 
Massachusetts Gen. Hosp., Boston. 

Cold neutral salt extracts of fresh skin connective 
tissues contain a dissolved collagen fraction which is 
most likely a precursor of the fibrils. Short periods 
of starvation with weight loss greatly reduced the 
amount of extractible collagen. However, after 7 
days of starvation with loss of 1/3 body weight small 
amounts were still detected in skin extracts by elec- 
trophoresis and sedimentation. Extracts from severely 
scorbutic animals which had lost little weight showed 
no evidence of presence of this fraction. Normal 
animals depleted of salt extractible collagen by star - 
vation for 3 days were able to resynthesize large 
amounts after 7 days of renewed active growth on an 
ad lib diet. Skin extracts from moderately scorbutic 
animals subjected to the same regimen (but on 
scorbutic diet) and following same growth pattern 
contained little collagen. Preliminary fractionation 
of such scorbutic extracts by a TCA-ethanol procedure 
yielded small amounts of collagen homogeneous by 
electrophoresis and sedimentation, having usual 
glycine-proline-hydroxyproline ratios and specific 
optical rotation of normal collagen. No evidence of 
components containing unusual proportions of these 
amino acids was found in the other fractions. Electro- 
phoresis of crude extracts from growth manipulated 
scorbutic animals revealed significant variations 
from normal in non-collagenous components. Thus, 
active growth which stimulates formation of neutral 
salt extractible collagen in normal guinea pig skin 
failed to do so in scorbutic. (NIAMD-PHS grant A90 
(C7).) 


242. CATION -SENSITIVE NUCLEOPROTEINS IN SEA 
URCHIN EGG AND RAT LIVER HOMOGENATES, 
P. R. Gross, S. Nass* and W. Pearl.* Biology 
Dept., New York Univ., New York City. 
Contemporary theories on mechanisms of cyto- 
plasmic sol-gel transformations and assembly of the 
mitotic spindle suggest that a primary process is 
aggregation or polymerization of endoplasmic macro- 
molecules initiated by a change in polyelectrolyte 
balance. Studies on homogenates of sea urchin eggs 
and perfused rat livers reveal that in each case two 
fractions possess the requisite sensitivity to changes 
in cation type and concentration. Both fractions are 
nucleoproteins. One is identical, in each case, with 
the ''Palade particles,"' which account in liver for a 
part and in the marine eggs for the whole of the 
"microsome" fraction obtained in differential centrifu- 
gation. The other fraction is a "soluble phase" nucleo- 
protein, having a PNA/protein ratio close to that of 
the microsomal particles. The latter aggregate under 
the influence of Ca+* of organic polycations at ionic 
strengths as high or higher than those obtaining in 
vivo, whereas the much smaller soluble macromole- 
cule precipitates only at relatively low ionic strengths, 
with the aggregation showing a strong primary kinetic 
salt effect. Electron micrographs of intact cells and 
isolated fractions from the eggs demonstrate the 
identity of the major sensitive fraction with micro- 
somes; in liver, the material that aggregates at 
normal ionic strengths bears most of the glucose-6- 
phosphatase activity. The "Palade particles" are 
found in very large numbers in the achromatic figure 
of dividing sea urchin eggs observed with the EM. 











PHYSIOLOGY 


243. CALCIUM DIURESIS: EFFECTS ON URINARY 
COMPOSITION AND RENAL CONCENTRATING 
FUNCTION IN MAN, Jacob Grossman, Arthur G, 
Goldman* and Martin F, Mines.* Med. Div., 
Montefiore Hosp., New York City. 

Recent observations indicate that the electrolyte 
composition of the body and/or urine may influence 
the kidneys' urine concentrating ability. In studying 
one aspect of this function, human subjects were given 
an intravenous infusion of isotonic calcium gluconate 
(0.75-1.5 mEq/kg/120 min) while receiving another 
infusion of lactated Ringer's containing Pitressin 
(0.5-2 mu /kg/hr). Calcium administration was 
associated with an increase in urine flow to 10-17 
ml/min or 10-14 % of the simultaneously measured 
GFR (inulin). The hypercalcemia produced was fol- 
lowed by hyperphosphatemia (and increased calciuria 
and phosphaturia), but no other significant changes in 
serum electrolyte levels were encountered. Diuresis 
was often associated with a significant increase in 
renal hemodynamics and natriuresis. That this was 
not simply an osmotic diuresis is indicated by the 
urine's becoming hypotonic. The observed diuresis 
despite continued Pitressin administration, without 
significant change in body fluid volume or tonicity, 
suggests either a direct effect upon the renal tubules 
rendering them insensitive to Pitressin (ADH) or 
inactivation of the hormone. Thus, two patients 
manifested almost identical maximal urine flows 
whether or not Pitressin was administered. Diuresis 
is probably not a simple function of hypercalcemia 
since the latter persists while the flow falls promptly 
after discontinuance of the calcium infusion. Related 
observations suggest that electrolyte concentration 
ratios modify membrane permeability of the renal 
tubules. 


244, ACTIVATION OF PANCREATIC PROTEASE, 
Morton I. Grossman, VA Ctr. and Univ. of 
California Med. Ctr., Los Angeles. 

Lyophilized pancreatic juice from rats serves as 

a stable source of pancreatic protease in zymogen 

(inactive) form. Plasmin, thrombin and calcium salts 

produce slow (8 hr) activation of protease. Strepto- 

kinase, thromboplastin, bile, extract of leucocytes, 
and fluid from sterile abscesses produced with 
turpentine do not cause activation. Before activation 
with enterokinase trypsin is undetectable (p-toluene 

sulfonyl-L-arginine methylester substrate) but a 

small amount of protease (1.5 U/mg of dry pancreatic 

juice) is present. One unit of protease is taken as 
equivalent to the amount of digestion produced by 1g 
of trypsin. After activation with enterokinase the 

trypsin activity is 18 U/mg and the total protease 132 

U/mg. Trypsin inhibitor is present in unactivated 

pancreatic juice but disappears during activation. 

Trypsin inhibitor is not destroyed by trypsin, chymo- 

trypsin or enterokinase but is destroyed by pancreatic 

juice which has been activated by trypsin. 
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245. GROWTH HORMONE AND LACTATION, Clark 

E. Grosvenor and Charles W. Turner (intr. by 

W. S. Platner). Dairy Husbandry Dept., Univ. of 

Missouri, Columbia. 

Growth hormone was injected into rats daily in 
dose of 1 mg/day from 7th-14th days of lactation. 
Mothers receiving growth hormone gained 4 gm/day 
compared with 0.5 gm/day for controls. Litter weight 
gains of treated rats were only slightly greater than 
controls. On 14th day postpartum each mother was 
isolated from her litter of 6 young for 10 hr, then 
replaced and allowed to nurse 30 min. Each litter 
then was killed, milk removed from their stomachs 
and weighed, Weight of milk thus obtained, expressed 
as percent litter body weight, averaged 4.3% (0.9- 
6.5%) for controls compared with 6.0% (3.7-9.2%) for 
rats receiving growth hormone (P = .01). These 
results indicate growth hormone increases milk : 
secretion in rats especially those which probably are 
not secreting optimal levels of growth hormone 
during lactation. Pituitary glands from control and 
treated mothers obtained before and after 30 min. 
qursing were assayed for lactogenic hormone. There 
was significantly less lactogen discharged as result 
of nursing stimuli in growth hormone-treated mothers 
(16.3% compared with 31.9% for controls). It is 
postulated growth hormone may possibly evoke con- 
tinuous discharge of pituitary lactogenic hormone. 





246. FIBRINOLYTIC POTENTIALITY OF BLOOD 
PLASMA, M. Mason Guest and D. R. Celander.* 
Depts. of Physiology and Biochemistry, Univ. of 
Texas Med. Branch, Galveston. 

A measure of the fibrinolytic potential of blood 
plasma has been developed. The assay has been 
performed on the blood of a number of human indi- 
viduals as well as on canine blood; in all cases the 
fibrinolytic activity of the plasma under the conditions 
of the test has been surprisingly great. Blood is 
obtained by venipuncture in an ice-cold syringe and the 
pH of the whole blood is lowered to 6.6 by mixing with 
ice-cold citrate and 0.575 M KH»PO,. Following 
centrifugation at 0 to 5°C the plasma is introduced 
into ice-cold phosphate buffer, pH 6.4, and clotted 
with Topical Thrombin. After 30 min the clots are 
wound out on roughened glass stirring rods and 
transferred to phosphate buffer, pH 7.7, in a 37°C 
water bath. At 15-min intervals the residual clots 
on the stirring rods are transferred to ice-cold saline 
washes and after washing for 45 minutes, are hydro- 
lyzed and analyzed for tyrosine by the Folin-Ciocalteu 
procedure. Complete disappearance of the clots from 
human blood occurs within 30 to 120 minutes in most 
cases, with an average half life of about 75 minutes, 
Dog blood tends to be slightly more active than human 
blood. The results of tests on blood from patients with 
various diseases will be briefly summarized. 
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247. SIMULTANEOUS MEASUREMENTS OF PLASMA 
CORTICOSTERONE LEVELS AND ADRENAL 
ASCORBIC ACID CONCENTRATION. R. Guillemin, 
G. W. Clayton,* J. D. Smith* and H. S. Lipscomb. * 
Dept. of Physiology, Baylor Univ. College of 
Medicine, Houston, Texas. 

Levels of free plasma corticoids (expressed as 

ug Cpd B/100 ml plasma) have been measured 

routinely in 2 cc of rat plasma using a method based 

on fluorescence of B in H2SO, (R. Silber). In male 
rats (150-200 gm B.W.) resting levels, 35-50 min 
after Nembutal i.p. are 9-15. After total adrenalec- 
tomy or hypophysectomy readings correspond to 

3-4,5. After a stress (cannulation of right carotid) 

levels increase up to 50 ug % with a maximum 

observed at 15 min when intervals of 15, 30, and 60 

min were studied. There is no change upon exposure 

to stress of the adrx or hypx animal. I.V. injection 
of 0.1-0.8 mU of ACTH USP Std, 24 hr post hypx, 
increase the concentrations of corticoids in a linear 
logdose response. ACTH after adrx is without effect. 

Highly purified growth hormone, FSH, LH, TSH, 

vasopressin have no effect. When the adrenal ascorbic 

acid concentrations are measured in the same ani- 
mals, considerable stimulation of corticoidogenesis 
can be obtained in absence of detectable changes in 

the adrenal ascorbic acid concentrations. The 

plasma corticoid level would appear to be more 

sensitive and reliable than the adrenal ascorbic 
concentration as an index of the degree of adreno- 
cortical stimulation at any given time. 


248, FUNCTION OF LIVER AND SPLEEN AS 
VENOUS RESERVOIRS, Warren G. Guntheroth 
(intr. by Edward A. Boyden). Dept. of Physiology 
and Biophysics, Univ. of Washington Med. School, 
Seattle. 

The function of the liver and spleen as venous 
reservoirs has been investigated in the intact, 
unanesthetized dog, using three techniques: modified 
sonar, impedance plethysmography and mercury- 
filled rubber gauge. All three methods gave com- 
parable results. At the onset of exercise, the 
recorded dimension of the spleen became smaller 
in most animals, but the response of the liver was 
variable. With continued exercise, the liver usually 
returned to resting size or smaller, and the spleen 
remained small. With feeding, the liver became 
smaller, but the spleen frequently increased in size. 
Epinephrine and norepinephrine invariably decreased 
spleen size and the liver generally became larger 
suggesting a reciprocal relationship. Acetylcholine 
caused a decrease in liver size in all cases, and 
either no change, or an enlargement of the spleen. 
Hemorrhage. always caused a gradual decrease in 
size of both organs, paralleling the general decrease 
in blood volume. In summary, the blood reservoir in 
the liver appears to make a minor and unpredictable 
contribution to systemic venous return in acute 
adjustments of the cardiovascular system, The 
spleen responds more dramatically to certain stimuli, 
such as epinephrine, but also lacks a predictable 
response pattern in the organism's adjustments to 
routine activities. 





Guttman 


249. EFFECT OF IONS ON RESPONSE OF SMOOTH 
MUSCLE TO COOLING. Rita Guttman and Samuel 
Ross.* Dept. of Biology, Brooklyn College, 
Brooklyn, N. Y., Dept. of Physiology, State Univ. 
of New York College of Medicine, New York City, 
and Marine Biological Lab., Woods Hole, Mass. 
Cooling is not an effective stimulus for inverte- 

brate smooth muscle unless the tissue is treated with 

subthreshold concentrations of potassium. Quantita- 
tive relations between the amount of cooling and the 
amount of associated depolarization necessary for 
contraction at various concentrations of potentiating 
potassium can be expressed in a family of curves. 

The plateaus of the curves for sea water and 

potassium-free sea water were beneath the depolari- 

zation value necessary for contraction. Thus no 
amount of cooling with these solutions would even be 
effective. When the muscle is treated with sub- 
threshold potassium and rapidly cooled in various 
concentrations of sodium and calcium, the sodium 
and calcium ions have no effect upon the response. 

Acetylcholine, in subthreshold amounts, has a 

potentiating effect, but, unlike potassium and cooling, 

acts through the nervous apparatus. Thus, this 
muscle will respond to cooling with tonic contraction 
whenever a critical amount of depolarization is 
achieved. Cooling alone cannot trigger the con- 
traction since it cannot bring about sufficient 
depolarization. Cooling can result in contraction, 
however, if used in conjunction with some other sub- 
threshold depolarizing agent. Finally, cooling affects 
the contractile mechanism indirectly by first causing 
membrane breakdown and depolarization. 





250. RELATIONSHIP OF PULMONARY VENOUS 
PRESSURE TO THE RATE OF PULMONARY 
EDEMA FORMATION, Arthur C. Guyton, Arthur 
W. Lindsey* and Johnnie O. Howell.* Dept. of 
Physiology and Biophysics, Univ. Med. Ctr., 
Jackson, Miss. 

The pulmonary venous pressure was elevated in 

25 dogs to various pressure levels ranging between 

0 and 45 mm Hg. This was accomplished by pre- 

liminarily placing a plastic loop around the aorta, 

then closing the chest, and finally pulling the loop to 
the desired degree of constriction. In each dog the 

pulmonary venous pressure was maintained at a 

predetermined level for 30 min. At the end of this 

time the dog was sacrificed. The degree of edema 
was assessed by determining the ratio of the lungs' 
wet weight to their dry weight. In all dogs whose 
pulmonary venous pressure had not been elevated 
above 25 mm Hg this ratio remained within + 8% of 

4.8. However, at pressure levels above 25 mm Hg 

the ratio in all instances increased in proportion to 

the excess pressure above 25 mm Hg. At 30 mm Hg 
the mean ratio had risen to 6.4, at 35 mm to 7.6, at 

40 mm to 8.7, and at 45 mm to 9.9, a little more than 

double the normal value. It is evident from these 

experiments that a very sharp point occurs at a 

pulmonary venous pressure of 25 mm Hg above which 





edema fluid begins to appear very rapidly in the lungs, 
and the rate of edema formation is proportional to the 


additional rise in pulmonary venous pressure. 
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251. CARDIAC EFFECTS OF SYMPATHOMIMETIC 
AMINES ON VARIOUS CARDIAC PACEMAKERS, 
S. V. Guzman, J. W. West and S, Bellet (intr, by 
J. E. Eckenhoff). Div. of Cardiology, Philadelphia 
Gen, Hosp., and Dept. of Pharmacology, School of 
Medicine, Univ. of Pennsylvania, Philadelphia, 
The direct effects of various sympathomimetic 
amines (epinephrine, norepinephrine, isoproterenol, 
mephentermine, metaraminol and methoxamine) on 
nodal and myocardial rhythmicity were studied in 
normal dogs and in dogs with experimentally induced 
complete A-V heart block. Catheterizations of the 
right coronary, circumflex and anterior desce 
branches of the coronary by way of the carotid artery 
were accomplished under fluoroscopic guidance, In 
the normal preparations with normal sinus r 
right coronary and left circumflex injections of the 
various sympathomimetic amines, with the exception 
of methoxamine, increased the heart rate (sinus and 
nodal tachycardia respectively) while left anterior 
descending branch injection did not alter the cardiac 
rhythm. In experimentally induced complete A-V 
heart block with an idioventricular rhythm, right 
coronary injections of these sympathomimetic amines 
resulted in increase of the atrial rate with no change 
of the ventricular rate. Left circumflex and intra- 
venous injections of the sympathomimetic amines did 
not affect the ventricular rate but frequently activated 
a higher pacemaker (A-V nodal rhythm with A-V 
dissociation) with a faster rate replacing the idio- 
ventricular rhythm. In the same animal preparations 
(with complete A-V heart block) an aconitine-induced 
ventricular tachycardia (aconitine locally applied to 
the myocardium in the anterior descending branch 
area) was not affected by anterior descending or 
intravenous injections of sympathomimetic amines 
and acetylcholine but was abolished by procaine amide 





252. CHARACTERIZATION OF ANTIBODIES ISO- 
LATED ON SPECIALLY PREPARED ANTIGENIC 
POLYMERS, L. Gyenes, B. Rose and A. H. Sehon 
(intr. by J. S. L. Browne). Allergy Research Div., 
Royal Victoria Hosp. and Dept. of Exptl. Medicine, 
McGill Univ., Montreal, Canada. 

Insoluble, antigenically specifid polymers have 
been prepared by coupling antigens (ragweed pollen 
extract, bovine serum albumin, human serum pro- 
teins) by stable azo bonds to polystyrene. These 
materials have been shown to absorb specifically the 
corresponding antibodies present in human allergic 
sera and in sera of immunized animals. Precipitating 
antibodies could be recovered from the adsorbents by 
lowering the pH to about 3. These antibodies could 
also be dissociated with concentrated solutions of 
soluble antigen(s), The precipitin curves obtained 
with the antibodies, eluted at pH 3, differed from the 
obtained with the original antisera, in that the optim 
precipitation zones were shifted to regions of higher 
antigen concentration. The composition of the pre- 
cipitates was determined with I131-labeled antigens. 
The isolated antibodies were also characterized by 
ultracentrifugal and electrophoretic analyses, The 
results and their significance will be discussed. 
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53. EFFECT OF HISTAMINE AND ACETYLCHO- 
LINE UPON SYSTEMIC LARGE AND SMALL 
VESSEL RESISTANCES, Francis J. Haddy. 

Depts. of Physiology and Medicine, Northwestern 

Univ. and VA Research Hosp., Chicago, Ill. 

Caliber changes in various segments of 24 dog 
foreleg vascular systems during brachial artery 
jafusion of histamine, acetylcholine and acetyl -beta- 
nethylcholine were inferred from calculated resist- 
mee changes in corresponding segments, Foreleg 
tlood flow rate was maintained constant with a blood 

while pressures were measured at 4 sites along 

the length of the system (Circulation Res. 5:247, 1957). 

Vascular tone was varied by nerve section high in the 

foreleg. Average control values for flow rate (ml/ 

nin) and total, artery, small vessel (less than 0.5 

mm) and venous resistances (mm Hg/ml/min) before 

serve section were 78, 1.62, 0.66, 0.83 and 0,122 

respectively. After nerve section the corresponding 

vaues were 88, 1.37, 0.74, 0.51 and 0.129. Histamine 
jase, 5 Y/min, produced the following changes in 

total, artery, small vessel and venous resistances 

eiore and after nerve section: -0.55, +0.12, -0.65, 

4,02; -0.33, -0.06, -0.26, -0.01. Marked artery 

constriction limited the total resistance decrease in 

two innervated legs. Acetyl-beta-methylcholine 
tiloride, 15 y /min, produced the following segmental 

thanges before and after nerve section: -0.62, -0.03, 

4,56, -0.03; -0.45, -0.12, -0.32, -0.02. The changes 

turing acetylcholine infusion were not greatly differ - 

mt, Since with the techniques employed intraluminal 
pressures fall during infusion, these studies indicate 
that the usual effect of these substances in the doses 
wed is to actively dilate all segments. Histamine 
wcasionally actively constricts macroscopic arteries. 

The over-all small vessel dilator response does not 

timinate the possibility of directionally opposite 

taliber changes within the segment. 


4, TEMPERATURE-DEPENDENT METABOLIC 
FUNCTIONS IN ALTITUDE-ACCLIMATED RATS, 
Henry B. Hale and Roy B. Mefferd, Jr. (intr. by 
Herbert B. Gerstner). School of Aviation Medicine, 
USAF, Randolph AFB, Texas, and Biochemical 
Inst., Univ. of Texas, Austin. 

To determine whether acclimation to low baro- 
netric pressure (380 mm Hg) alters metabolic 
tesponses to environmental temperature, adult male 
(arworth rats which had been held for 3 months at 
timulated altitude (at neutral temperature) were 
trought to ground level pressure (750 mm Hg) and 
lested at 3 different thermal levels (8°, 26°, and 35° 
(.). The test period was 24 hr (fasting), and urine 
tollected during this period was analyzed for Na, K, 

P, Mg, Ca, urea, uric acid, creatinine, creatine, 

lwrine, and 12 amino acids. For control deter- 

tinations, rats accustomed to ground level pressure 
td neutral temperature were also tested at the same 
thermal levels. Although on a different plane, values 
for the altitude-acclimated rats for the most part vary 
vith temperature in much the same manner as in the 
ffound controls. By the use of administered ACTH in 
lbw dosage (0.5 IU/100 gm b. wt.), the relationship 
between certain variables and temperature was 

itered slightly, but the altitude-acclimated group 

vas affected less by this treatment than the ground 

controls, 
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255. RELATIONSHIP OF TIME OF UNINEPHREC- 
TOMY TO COURSE OF DESOXYCORTICOSTE- 
RONE-INDUCED HYPERTENSION, C. E. Hall and 
QO. Hall.* Carter Physiology Lab., Univ. of Texas 
Med. Branch, Galveston. 

Intact and unilaterally nephrectomized rats were 

given 1 mg/day desoxycorticosterone acetate and a 

1% NaCl solution to drink. Removal of the kidney was 

effected either on the day when hormone treatment 

was started or 2 wk prior thereto. Blood pressures 
were taken periodically thereafter. In agreement with 
previous findings unilaterally nephrectomized animals 
were much more sensitive to the regimen than intact. 

In addition it was observed that animals whose kidneys 

had been undergoing hypertrophy for 2 wk prior to 

treatment were even more sensitive than those in 
which hormone treatment was begun on the day of 
nephrectomy. This was indicated by a larger number 
of animals being affected, an earlier onset and greater 
severity of hypertension; and by a greater incidence 
and intensity of the concomitant vascular lesions. 

The results are interpreted as indicating that the 

sensitivity of unilaterally nephrectomized animals to 

the hypertensive effect of desoxycorticosterone cannot 
be ascribed simply to a reduction in renal mass, but 
may be due to the limited ability of the rapidly hyper - 
trophying kidney to resorb the sodium ion from 
glomerular filtrate. 


256. LONGITUDINAL STUDIES IN EMPHYSEMA: 
COMPARISON OF ESTIMATION OF TIMED AND 
TOTAL VITAL CAPACITY. Joseph V. Hammel, * 
Milton B. Cole,* Vitus W. Manginelli* and Alfred 
H. Lawton. VA Ctr., Bay Pines, Fla. 

As part of a long-term longitudinal study of 
Veterans Administration Domiciliary members with 
emphysema, we are comparing the information 
obtained by physical examination supplemented by 
1-sec, 3-sec, and total vital capacity measurements 
at the bedside with that obtained in the Pulmonary 
Function Laboratory. The bedside measurements 
are made with the McKesson Scott bag, which we 
have modified slightly to make reading easier. The 
1- and 3-sec readings are observed as the marker is 
in motion. The laboratory studies are performed by a 
trained technician working independently, using the 
Gaensler Timed Vitalometer and the Collins Respir - 
ometer. No significant differences were noted 
between 64 pairs of observations cf total vital 
capacity using the Gaensler Vitalometer and 1) 24 
comparative observations of total vital capacity 
between McKesson and Collins; 2) 24 comparative 
observations of total vital capacity between McKesson 
and Gaensler; 3) 24 comparative observations of total 
vital capacity between Gaensler and Collins. Simi- 
larly, there was no significant difference between the 
results of timed vital capacity measurements between 
these 3 machines. It is evident from these studies 
that the simple inexpensive and portable McKesson- 
Scott Vital Capacity Apparatus, which can be used at 
bedside, may be substituted for more elaborate 
apparatus when timed or total vital capacity measure- 
ments are desired. 








Hammen 


257. CARBON DIOXIDE FIXATION BY THE OYSTER. 
Carl S. Hammen* and Karl M. Wilbur. Dept. of 
Zoology, Duke Univ., Durham, N. C. 

The oyster, Crassostrea virginica, has been found 
to incorporate carbon-14 labeled bicarbonate added to 
sea water medium into the calcium carbonate of shell, 
and in some individuals into the organic matrix as 
well. Isolated mantle tissue fixed carbon dioxide into 
a variety of organic compounds including certain acids 
of the citric acid cycle, free amino acids and protein. 
Paper chromatography was used to demonstrate that 
succinic acid is abundant in the mantle, and becomes 
appreciably radioactive after only 1.5 min of incuba- 
tion of the tissue with labeled bicarbonate. Fumaric 
and malic acids were also labeled in brief exposure 
times, but not lactic, citric or ketoglutaric. Highly 
radioactive succinic acid was found after 60 min 
incubation under both aerobic and anaerobic condi- 
tions. When carboxyl-labeled succinic acid was 
supplied in sea water to whole oysters, extracts of the 
mantles contained several unidentified radioactive 
acids in addition to succinic, fumaric and malic. 
Labeled threonine and serine in free form were also 
detected by paper chromatography. These experi- 
mental findings together with the extremely high oxal- 
acetic decarboxylase activity of mantle homogenates 
suggest the existence of a dicarboxylic acid shuttle 
system in oyster mantle. 





258. CARDIAC METABOLISM AND FUNCTION 
DURING HYPOTHERMIA, John P. Hannon (intr. 
by Raymond J. Hock). Arctic Aeromed. Lab., 
Ladd AFB, Alaska. 

Using rats as experimental animals, studies were 
carried out to ascertain the in vitro effect of hypo- 
ther mia on the aerobic metabolism of ventricular 
tissue. Attempts were also made to correlate the 
changes observed in vitro with the cardiac abnor - 
malities observed in in vivo hypothermia. In the in 
vitro studies it was observed in Arrhenius plots that 
ventricular hypothermia was associated with 2 tem- 
perature velocity constants. One of these was char- 
acteristic of hypothermic temperatures above about 
21°; the other was characteristic of hypothermic 
temperatures below 21°. The breaking point at about 
21° in the Arrhenius plots was observed with several 
tricarboxylic acid cycle substrates as well as in the 
endogenous metabolism of the tissue. In vivo electro- 
cardiographic measurements showed a relatively 
steady decline in the heart rate until the deep body 
temperature reached about 21°. At this point cardiac 
abnormalities started to occur. These included a 
much sharper decline in heart rate, partial and 
complete A-V blockage, brief intervals of ventricular 
fibrillation, and abnormal electrocardiographic 
tracings. : 
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259.: ACETYLCHOLINE AND CARDIAC OUTPUT, ~ 
M. H. Harmel, J. D. Elder, T. Hosono, S. D, 
Pawgan and F, F. Kao (intr. by E. E. Suckling), 
Depts. of Anesthesiology and Physiology, State 
Univ. of New York, Downstate Med. Ctr., Brookim 
N. Y. 

The present study was carried out in intact dogs, 
anesthetized with chloralose urethane or pentobarbiy 
sodium to ascertain the effect of acetylcholine (doses 
varying from 0.8 to 4.5 mg/kg, i.v.) on cardiac actiyj. 
ties. Cardiac output was determined by means ofa 
dye dilution technique; oxygen consumption and 
respiration were recorded on a Benedict-Roth 
metabulimeter. It was revealed in 13 experiments 
that cardiac output increased from 1,82 to 3.03 1/mix 
heart rate decreased from 152 to 121/min; the stroke 
volume increased from 12.4 to 28.5 cc/beat (maximun 
stroke volume obtained was 52,2 cc/beat!). Arterial 
blood pressure decreased from 106 to 51 mm Hg, 
After the injection of acetylcholine the maximal 
response occurred within 1 to 5 min, but the effect 
lasted about 15 min. Oxygen consumption showed no 
remarkable changes, thus resulting in an increase in 
the circulatory equivalent for oxygen (from 3.33 to 
5.16). The ventilatory equivalent for oxygen also 
increased (from 4.99 to 6.89), but to a lesser degree 
in magnitude, therefore resulting in a decrease in the 
ventilation perfusion ratio from 2.71 to 1.77). The 
circulatory and respiratory responses of acetyl- 
choline seem to be unchanged after bilateral vagotomy, 
(Supported in part by grant (B-458) from Natl, Insts, 
of Health, PHS.) 








260. INTERRELATION OF CALCIUM AND CITRATE 
METABOLISM. Helen C. Harrison and Harold E, 
Harrison.* Johns Hopkins Univ. School of Medicine 
and Baltimore City Hosp., Baltimore, Md. 
Analyses of blood samples drawn simultaneously 

from the portal vein and femoral artery of dogs reveal 

consistently higher concentrations of citrate in the 
plasma of portal blood than in arterial plasma, Fol- 
lowing administration of calcium lactate solution 
intraduodenally there is a rapid and marked increase 
in citrate concentrations of portal and arterial plasma, 

This effect is not produced by equivalent amounts of 

ammonium, magnesium or strontium lactate. Intra- 

duodenal injection of calcium lactate elevates plasma 
citrate in both vitamin D deficient and vitamin D fed 
rats although the initial plasma citrate concentration 
is higher in the vitamin D fed animals, The increment 
of plasma citrate following a calcium load is as great 

in the vitamin D deficient rat than in the vitamin D 

treated rat indicating that vitamin D does not reinforce 

the calcium effect. Cortisol reduces plasma citrate 
concentration, suppresses the rise of citrate followin 
calcium loading and also reduces efficiency of intes- 
tinal absorption of dietary calcium. The increase of 
citrate concentration in portal plasma following an 
intraintestinal calcium load indicates an effect of 
calcium upon accumulation of citrate in intestinal 
cells and its release into extracellular fluids which 
may be of significance in the intestinal absorption of 
calcium. The action of vitamin D upon citrate metab- 
olism might be due to increased cellular uptake of 
calcium. The blocking by cortisol of the calcium 
effect upon citrate concentrations is associated with 
an inhibitory action on calcium absorption. (Sup- 

ported by PHS grant A-668.) 
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261, ANALYSIS OF HOMEOSTATIC SYSTEMS, 

Hiram E. Hart (intr. by Anna Goldfeder). Div. 

of Neoplastic Diseases, Montefiore Hosp., New 

York City, and Dept. of Physics, College of the 

City of New York, New York City. 

It has been shown that tracer analysis can be 
employed to determine the rates of fluid transfer 
between the compartments of steady state and non 
steady state systems (J. Appl. Physics 22:510, 1951; 
Bull. Math, Biophysics 19:61, 1957). In the present 
work it is shown that the dependence of these rates 
upon the compartment concentrations can be deter - 
mined and that characterizing non-linear differential 
equations of homeostasis can be obtained, Although 
in general simultaneous perturbation and tracer 
analysis are shown to be required for a complete 
description, in special cases perturbation techniques 
alone may suffice. Various types of regulatory 
mechanisms are proposed and related to the different 
methods of analysis that can be employed. 





262, WATER REABSORPTION BY PERFUSED DOG 
KIDNEY AT LOW TEMPERATURES, Rodney B. 
Harvey. Dept. of Physiology, Univ. of Utah, Salt 
Lake City. 

The effect of cooling on renal tubular water 
reabsorption was investigated by perfusing the 
isolated dog kidney with arterial blood from a 
heparinized dog. The dependence of water reabsorp- 
tion on temperature was measured between 1° and 
39°C and compared to the temperature dependence of 
other substances. The blood perfused kidney con- 
tinues to reabsorb a large fraction of filtered water 
at temperatures below 20° C as measured by the U/P 
ratios of inulin and creatinine, although oxygen con- 
sumption and CO, production become immeasurably 
small, The tubular transport of water at the lowest 
temperatures may be a result of residual active 
transport or of water movement through small pores 
driven by an osmotic gradient between the perfusate 
and tubular fluid. The role of perfusate colloid con- 
centration on water reabsorption was investigated by 
perfusing with an electrolyte solution containing 
various amounts of the synthetic colloid polyvinyl- 
pyrrolidone at 1° -4°C, The U/P inulin remained 
above 1.0 in all instances. (Supported by research 
grant H-2134 from the Natl. Insts. of Health, PHS.) 
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263. ISLET HYPERTROPHY IN OBESITY, INDUCED 
BY CORTICOSTEROIDS, F. X. Hausberger. Dept. 
of Anatomy, Jefferson Med. College, Philadelphia, 
Pa, 

Obesity in cortisone and hydrocortisone treated 
guinea pigs, and in mice bearing ACTH-secreting 
anterior pituitary tumors, is probably caused by 
increased insulin secretion as suggested by the 
marked islet hypertrophy seen in these animals. 
Experiments were performed to determine whether 
augmented fat deposition seen in certain strains of 
mice after administration of compound A or B 
(Kendall 1945) is caused by a similar mechanism. 
Mice (LAF) were implanted with pellets of compound 
Aor B. After 30 days the body composition was 
analyzed and the pancreas studied histologically. 
Obesity was noted in all animals free of infections. 
The extent of adiposity closely paralleled the degree 
of islet hypertrophy. In normal rats, neither com- 
pound produces obesity nor enlargement of the islets. 
In diabetic rats, loss of body weight and body fat was 
observed. No islet hypertrophy was observed in 
hypothalamic obese rats. The results of these 
experiments indicate that the obesity -producing 
effect of these corticosteroids is an indirect one and 
depends on species and strain employed. (Supported 
by PHS Grant A-345.) 


264, RELATIONS BETWEEN LEFT VENTRICULAR 
STROKE WORK AND END-DIASTOLIC DIAMETER 
AT DIFFERENT FILLING PRESSURES IN ANES- 
THETIZED NORMAL DOGS AND DOGS WITH 
ATRIAL SEPTAL DEFECTS (ASD), Edward W. 
Hawthorne, Sheridan L. C. Perry,* Mary Gaspar,* 
Gerald Thomson, * William Pitts* and William G. 
Pogue.* Dept. of Physiology, Howard Univ, Col- 
lege of Medicine, Washington, D. C. 

Utilizing techniques similar to those of Sarnoff 
and Berglund (Circulation 9:706, 1954), left ventricular 
function curves have been obtained separately and 
simultaneously with instantaneous changes of left 
ventricular diameter in normal and ASD dogs. In 
those experiments where diameter was measured a 
pair of coils was sewn to the left ventricle so that 
they were across a diameter with their axes coin- 
cident. Ventricular diameter was obtained as a 
calibratable function of the mutual inductance of these 
opposed coils using the method described in another 
abstract. More than 20 normal and 5 ASD dogs have 
been studied. End-diastolic diameter increased up to 
a point with increasing left atrial mean pressure and 
stroke work. In ASD dogs, left ventricular stroke 
work was sometimes seen to remain at high levels 
while diameter decreased to control value. Pressure- 
diameter plots suggest that the distensibility of the 
left ventricle decreases with increasing filling pres- 
sures. End-diastolic pressure changes did not 
parallel left atrial mean pressure during increases of 
the latter, Studies in which epinephrine was used 
showed changes in systolic ejection and diastolic size 
reminiscent of those reported by Rushmer and 
associates, Data in support of these findings will be 
presented and discussed. 
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265. PLASMA RENIN IN UNILATERAL RENAL 
DISEASE, F. W. Haynes, J. H. Harrison,* H. C. 
Gonick* and R. C. Smithwick.* Depts. of Medicine 
and Surgery, Peter Bent Brigham Hosp. and 
Harvard Med. School, Massachusetts Memorial 
Hosps. and Boston Univ. School of Medicine, 
Boston. 

The plasma renin concentration has been meas- 
ured in 11 hypertensive cases undergoing nephrectomy 
for unilateral renal disease, usually due to partial 
occlusion of the renal artery. All but 2 cases had 
known histories of hypertension of not over 1-1/2 yr. 
Renal venous blood was obtained either by catheter 
(2 cases) or at operation (9 cases). Renin was assayed 
as hypertensin in cats as previously described (J. 
Clin, Invest. 24:62, 1945). All but 2 cases showed 
significant amounts (0.7-2+ CU/10 cc plasma) of renin 
in the renal venous blood. Of 7 patients with renin 
determinations on the peripheral blood before oper - 
ation, 4 showed detectable amounts to be present 
(although usually less than in the renal venous blood) 
and all of these had less renin postoperatively. The 
blood pressure fell to normal postoperatively in all 
but 2 cases, one of whom presumably still had disease 
of the aorta or coarctation and one of whom showed 
grade III arteriolar nephrosclerosis in the other 
kidney. As controls, 4 patients (3 with normotension 
and one with hypertension for 29 years who was not 
helped by operation) showed no renin or an equivocal 
amount in the renal venous blood taken at the time of 
nephrectomy or nephrolithotomy. 








266. EFFECT OF BACTERIAL LIPOPOLYSAC- 
CHARIDES ON PLASMA CATECHOI. AMINE 
LEVELS. M. H. Heiffer, R. L. Mundy and L. J. E. 
Grimm (intr. by A. V. Wolf). Walter Reed Army 
Inst. of Research, Washington, D. C. 
Lipopolysaccharide (E. coli, Difco) was admin- 

istered i.v. to adult New Zealand albino rabbits 30 

min after heparinization (3 mg/K gm). Lethal doses 

of lipopolysaccharide caused a precipitous hypoten- 
sion lasting for 10-30 min, a return toward normal 
levels, and then a gradual decline of blood pressure 
until death, Arterial samples were taken before LPS 
injection, during the initial hypotensive period, during 
the normotensive phase, and 4-5 hr later when the 
blood pressure was less than 60 mm Hg. Catechol 
amines were determined by the Weil-Malherbe and 

Bone method. Control rabbits served to determine 

the effects of immobilization, cannulation and replace- 

ment of blood samples with dextran on catechol amine 
levels. The mean blood pressure and the mean 

(+.S.E.) plasma epinephrine level (0.70.32 ug/l.) and 

norepinephrine level (4.8+ 0.44 ug/l.) remained con- 

stant in the controls. The post-LPS mean epinephrine 
levels of the experimental group remained statistically 
unchanged from the pre-LPS level (0.64 0.28 yg/1.), 

but the mean tended to rise and after approximately 5 

hr was 2.0+1.29 ug/l. Norepinephrine levels in the 

experimental animals (before mean was 4,8 1.0 g/l.) 

remained unchanged during the initial hypotensive 

period but had risen at the first hour (11.9: 6.9 ug/l.) 
and were statistically elevated at 5 hr (15.93 4.6 ug/1.). 








PHYSIOLOGY 


267. PERMEABILITY OF WATER ANDSMALL  ~ 
MOLECULES ACROSS THE MEMBRANE OF 
EHRLICH ASCITES TUMOR CELL. H. G. 
Hempling (intr. by J. MacLeod). Dept. of Physi- 
ology, Cornell Univ. Med. College, New York City, 
By osmotic methods, permeability coefficients 

have been obtained for the movement of water and 

non-electrolytes of small molecular size across the 
membrane of the Ehrlich ascites tumor cell. Tumor 
cells reinstituted from storage at -50° C into Swiss 

mice had a mean permeability for water of 6.4 

u.3/u 2/min/atm. when studied at intervals between 

the 20-60 to 35th transfer. Cells studied after the 

54th transfer and up to the present time exhibit a 

diminished permeability to water with a mean value 

of 1.6 1 3/u 2/min/atm, Permeability of non- 
electrolytes studied remained unchanged. Molecules 
possessing 2 hydroxyl groups but differing in the 
length of the carbon chain showed decreasing per- 
meability with increasing chain length. Thus charac. 
teristic permeability coefficients for ethylene glycol 
are 0.11 cm/hr; diethylene glycol, 0.06 cm/hr; tri- 
ethylene glycol, 0.03 cm/hr. Permeability of urea 
was 0.011 cm/hr in contrast to its lipid soluble 
homologue, urethane whose permeability was too rapid 
to be measured. Values of (A/x) were calculated, 
where A is the area of the membrane available to the 
diffusing molecule and x is the thickness of the mem- 
brane. These calculations indicate that any postulated 
aqueous pathways can be only slightly larger in area 
than the lipid insoluble molecules diffusing through 
them. Extensive lipid components in the membrane 
are postulated to explain the rapid permeability to 
urethane. 


268. LOCALIZED SKIN TEMPERATURE CHANGES 
AND THEIR RELATION TO TEMPERATURE 
SENSATION. E. Hendler and J. D. Hardy (intr, by 
C. F. Gell). Air Crew Equipment Lab., Naval Air 
Materiel Ctr. and Physiology Dept., Med. School, 
Univ. of Pennsylvania, Philadelphia. 

Controlled heating and cooling of 37 cm? of central 
forehead skin while simultaneously measuring skin 
temperature (T,) radiometrically has shown that in 
the range of T, of 32-36° C, rate of change of T, 
(dT, /dt) can be well correlated with reported tem- 
perature sensations. For the same approximate T, 
range, maintenance of constant suprathreshold 
dT, /dt's for periods longer than 5 min elicited 
primarily reports of warmth sensation, with no 
apparent temperature adaptation occurring. In con- 
trast to these findings which support the Weber 
hypothesis for the adequate stimulus of temperature 
sensation, lowering of normal forehead T, by about 
10° C and then causing T, to return to its usual value 
resulted in few reports of warmth sensation although 
dT, /dt far exceeded the threshold value deter mined 
for the T, range of 32 to 36° C. Cooling, subsequent 
to initially raising T, above normal levels, was 
accompanied by the same sequence of sensation 
reports as those just described for initially lowering 
T,. Also, relatively rapid fluctuations in T, involving 
large dT, /dt's of short duration were ineffective in 
causing corresponding changes in temperature 
sensation. Superimposition of rapid T, fluctuations 
on more gradual changes in T, showed that the 
critical flicker fusion rate for thermal stimuli 
depended upon more gradual changes simultaneously 
occurring in T,. 
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269. RELATION BETWEEN SIZE OF MOTOR 
NEURONS AND THEIR SUSCEPTIBILITY TO 
DISCHARGE, Elwood Henneman. Dept. of Physi- 
ology, Harvard Med. School, Boston, Mass. 

In acutely spinal cats stimulation of a dorsal root 
with a single shock of sufficient intensity will elicit a 
repetitive discharge of motor neurons lasting a sec- 
ond or more. The individual impulses making up this 
discharge may be distinguished in recordings from 
fine filaments of ventral roots. Their amplitudes 
vary directly with the diameters of the fibers in 
which they are conducted. With progressive increases 
in the strength of stimulation impulses are recruited 
into the discharge according to their amplitude. 
Shocks slightly stronger than those required to elicit 
early monosynaptic and polysynaptic reflexes cause 
repetitive discharges of small spikes conducted in 
small motor or "gamma" fibers. Stronger shocks 
cause a discharge of larger impulses carried by small 
alpha fibers. Further increases in shock strength 
cause a progressive lengthening of these trains of 
discharge and recruitment of larger alpha motor 
neurons. Evidently, the reflex threshold of motor 
neurons varies with the amplitude of the impulses 
recorded from their axons. If it may be assumed that 
the diameter of axons is related to the size of their 
cell bodies, it may be concluded that the reflex 
threshold of motor neurons depends on their size, the 
cells with largest surface areas having the highest 
threshold. The findings invite consideration of the 
possibility that the susceptibility of neurons to dis- 
charge is a function of their size throughout the 
nervous system. 





270. INFLUENCE OF EXPERIMENTAL A-V FISTULA 


ON THE CIRCULATION DISTAL TO THE FISTULA. 


John N. Henrie, * Khalil G. Wakim, Einer W. 
Johnson, Jr.* and Alan L. Orvis.* Mayo Clinic 
and Mayo Fndn., Rochester, Minn. 

Various procedures were used in a study of the 
circulation distal to the fistula at intervals up to 130 
days after experimental A-V fistula was produced 
between the left external ileac vessels in dogs. 

Muscle and skin temperatures were recorded. Muscle 
temperature on the medial aspect of the thigh on the 
fistula side was 0.62° C higher, and that of lateral 
aspect was 0.5° C higher. Skin temperature of the 
thigh varied considerably. On the inner femoral 
aspect average temperature on the fistula side was 
only 0.1° C higher, while that on the outer femoral 
aspect was 0.94° C higher. Skin temperature over 
the ankle on the fistula side averaged 1.58° C lower 
than at the ankle of the normal leg. Direct blood- 
flow measurement from the artery distal to the fistula 
gave only 40% of the amount measured from the cor- 
Tesponding level in the artery of the normal leg. 
Studies of oxygen saturation of blood drawn from the 
femoral veins distal to the fistula demonstrated an 
average reduction of 1.4 vol % in oxygen content and 
of 8% in saturation. After intravenous administration 
of radioactive serum albumin a marked delay in the 
equilibration curve on the fistula side was obtained, 
This "time lag" averaged 96 sec and varied from 60 
to 160 sec. Aortograms demonstrated a heavy net- 
work of tortuous dilated vessels in the area around 
the fistula, 
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271. PROGRESSIVE FAILURE IN TEMPERATURE 
REGULATION DURING DEHYDRATION. A. B. 
Hertzman and I, D. Ferguson.* Dept. of Physi- 
ology, St. Louis Univ., St. Louis, Mo. 

Control exposures for 32 hr of supine resting fed 
and watered nude subjects to 43.3° C aud 38% relative 
humidity were compatible with relatively constant 
body temperatures (oral, skin, rectal) and rates of 
total and regional sweating. Similar exposures of the 
sitting subject but with progressive dehydration at a 
rate of 0.5% body weight /hr resulted in progressive 
increase (1.5° C) of body temperatures (skin, oral) 
without appreciable change in total sweating. The 
topographic pattern of regional sweating changed much 
in some subjects (particularly if much distressed) and 
less in others, despite constant rates of weight loss. 
Foot sweating rates were remarkably uniform while 
forehead rates varied greatly. Finger and toe blood 
flows and skin conductances showed no consistent 
trends even in greatly distressed subjects. The 
failure of rising body temperatures to elicit a greater 
output of sweat might have been due to a decreasing 
"reactivity" of the sudomotor system to the thermal 
stimulus, particularly since there was no evidence of 
consistent decreases in the cutaneous blood supply. 
The increase in body temperatures was not explained. 
(Aided by Contract AF 33(600)-3357.) 





272. BLOOD PRESSURE OF BONE MARROW. 
Edward Herzig* and Walter S. Root. Dept. of 
Physiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

The blood pressure in the bone marrow was meas- 
ured in cats anesthetized with Nembutal by inserting 
a 16 gauge needle into the femur. This pressure and 
that in the opposite femoral artery were determined 
simultaneously using Statham strain gauges and a 
Sanborn twin viso recorder. The marrow pressure 
varied in different animals between 33/31 and 111/108. 
Clamping of the abdominal aorta produced a fall in 
marrow pressure. Systemic pressure increased and 
marrow pressure decreased when either adrenaline 
or noradrenaline was injected intravenously or when 
the peripheral end of the cut splanchnic nerve was 
stimulated. Similar decreases in marrow pressure 
without change in systemic pressure occurred after 
ipsilateral femoral arterial injection of adrenaline 
and noradrenaline. The marrow pressure followed the 
systemic pressure when both carotid arteries were 
occluded or when the cut peripheral ends of either 
vagus was stimulated. This was especially noticed 
in animals in which the abdominal sympathetic chain 
had been removed, In certain animals, presumably 
because anesthesia was light, stimulation of the 
central end of the femoral nerve caused an increase 
in marrow pressure and incision of the skin of the 
abdomen resulted in a fall in marrow pressure. The 
results of preliminary experiments with decapitate 
and acute and chronic spinal cats have shown similar 
responses to splanchnic stimulation and to the 
injections of adrenaline and noradrenaline. 
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273. COMPARISON OF REFLEX CONSTRICTION IN 
LEG AND FOREARM VEINS, E. P. Hiatt, Sidney 
D. Leverett* and Stuart Bondurant.* Aero-Med. 
Lab., WADC, Wright-Patterson AFB, Ohio. 
Simultaneous observations of pressure changes 
within isolated forearm (FVS) and saphenous venous 
segments (SVS) have been used to compare reflex 
venomotion under various conditions in the 2 areas. 
The following data are based on 41 observations of 
pressure change in 4 subjects, Following a standard- 
ized Valsalva maneuver, FVS pressure increased by 
a mean of 10:5 (SD) mm Hg while SVS pressure 
increased by 1316. Following immersion of a contra- 
lateral extremity in ice water, FVS pressure increased 
by 829 while SVS increased by 15217. During positive 
acceleration (foot to head) on the human centrifuge, 
FVS pressure increased by 13:4 while SVS pressure 
increased by 17110 after 3g was attained. In every 
instance, segment pressure increased following each 
of the stimuli. The large standard deviations reflect 
the wide range of venoconstrictor activity. Maximum 
pressure change in the absence of a specific stimulus 
was 4mm Hg. Reflex constriction of saphenous venous 
segments is qualitatively comparable to that observed 
and previously described in forearm venous segments. 
Because the saphenous veins appeared to be consist- 
ently of greater diameter than the forearm veins, a 
greater increase in tension of this vein wall is sug- 
gested by this study. 


274. EFFECTS OF ACETAZOLEAMIDE AND 
CHLOROTHIAZIDE ON DISTAL TUBULAR 
PROCESSES IN NEPHRON OF THE DOG. K. 
Hierholzer, R. F. Pitts, R. S. Gurd and R. H. 
Kessler (intr. by D. J. Edwards). Physiology Dept., 
Cornell Univ. Med. College, New York City. 

A study has been made of the site of ammonia 
secretion, potassium secretion and acidification of 

the urine in the dog utilizing the "'stop-flow" technique 

of Malvin, Sullivan and Wilde (The Physiologist 1:58, 

1957). Ammonia is secreted in the distal portion of 

the nephron in the same region in which the urine is 

acidified and in which potassium is secreted. 

Acetazoleamide, which blocks acidification and 

ammonia secretion greatly enhances the distal 

secretion of potassium. A study is in progress of the 
effects of chlorothiazide on these tubular mechanisms. 
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275. CHOLESTEROGENESIS IN THE INTACT 
ALLOXAN -DIABETIC RAT, R, Hill* and I. L, 
Chaikoff. Dept. of Physiology, Univ. of California 
School of Medicine, Berkeley. 

Previous work from this laboratory showed that 
liver slices prepared from alloxan-diabetic rats feda 
synthetic diet containing glucose as the sole carbo- 
hydrate, incorporated considerably more acetate-1- 
C14 into cholesterol than did liver slices from normal 
rats fed the same high glucose diet (J. Biol. Chem, 
198:895, 1952). Van Bruggen et al., however, were 
unable to observe an augmented conversion of acetate 
carbon into cholesterol by the liver of the intact 
alloxan-diabetic rat (J. Biol. Chem, 209:635, 1954), 
We have investigated the time sequence of hepatic 
cholesterol synthesis in intact alloxan-diametic rats 
following a single intraperitoneal injection of acetate- 
1-C14, In the early intervals (5, 10 and 15 min) after 
the injection, the recoveries of C14-cholesterol in the 
livers of the diabetic rats were 3-5 times those 
observed in the normal control rats. At the 30-min 
interval the difference between normal and diabetic 
rats was less pronounced, and at 60-120 min after 
the injection no differences was observed. This find- 
ing, as well as the relations of labeling in plasma 
cholesterol of alloxan-diabetic rats, will be discussed, 





276. RESPONSE TO PSYCHOTOMIMETIC DRUGS 
REACHING THE BRAIN BY DIFFERENT INJEC- 
TION ROUTES, Williamina A. Himwich, Franco 
Rinaldi, * Stanton Goldstein, * Erminio Costa* and 
Harold E. Himwich, State Research Hosp., 
Galesburg, Il. 

A standard dose of 1 mg/kg of bufotenine was 
injected into dogs intravenously, and through catheters 
placed so that the injected material was carried either 
into the vertebral artery or into the internal carotid 
artery. Systemic responses to bufotenine such as 
defecation, salivation, bradycardia and hyperpnea 
occurred in varying degrees irrespective of the route 
of injection. In addition to these vegetative reactions 
intravenous administration resulted in a spastic type 
of muscular paralysis, accompanied by tremor and 
hyperesthesia. Injection through the vertebral catheter 
usually resulted in howling or baying, marked muscular 
weakness, hyperesthesia and apparent loss of contact 
as indicated by the mouthing of sawdust or feces, and 
failure to respond to the investigator. When the carotid 
catheter was used all responses tended to be less and 
to be delayed. Only an occasional dog showed a marked 
hyperesthesia with barking or howling. They appeared 
to remain in contact with their environment although 
they showed dissociation of action by simultaneous 
barking, growling and tail wagging when petted. These 
animals usually recognized the investigator and 
welcomed his approach. The behavioral pattern in 
dogs with implanted catheters and which have recov- 
ered from ligation of the basilar artery at the level 
of the pons will also be reported. Pharmacological 
studies of bufotenine injected into the vertebral and 
carotid catheters in anesthetized animals is underway. 
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277. AUDITORY CORTEX OF SQUIRREL MONKEY 
(SAIMIRI SCIUREUS). J. E. Hind, Jr.,* R. M. 
Benjamin* and C. N. Woolsey. Dept. of Physi- 
ology, Med. School, Univ. of Wisconsin, Madison. 
This study concerns the region of cerebral cortex 

of squirrel monkey from which evoked potentials were 

recorded in response to abrupt acoustic stimuli. The 
total responsive area was determined, using broad- 
pand pulses of thermal noise and clicks of various 
frequency contents. The region of maximal positive 

potential (300-500 j:v peak) included the insula, a 

large portion of the superior temporal plane and the 

superior temporal gyrus. Thus in this animal, as in 
marmoset, a significant portion of auditory cortex is 
exposed on the lateral surface of the hemisphere in 
contrast to the arrangement in Macaca mulata, where 
the area is almost entirely buried within the sylvian 
fissure. In addition, positive potentials of the order 
of 50-100 uv peak value were consistently observed 
throughout much of the lateral portion of the senso- 
rimotor cortex similar to the widespread responses 
described by Pribram, Rosner and Rosenblith. The 
results of several varieties of tests to determine the 
origin and significance of these widely distributed 
responses will be discussed. The pattern of locali- 
zation within the responsive region in terms of tone 

pips will also be described. (NINDB Grant B-896.) 








278. ROLE OF HEPATO-SPLANCHNIC POOLING 
FOLLOWING LETHAL INJECTION OF ENDO- 
TOXIN IN THE DOG, CAT, RABBIT AND MONKEY. 
Lerner B. Hinshaw,* Robert P. Gilbert,* Hiroshi 
Kuida* and Maurice B. Visscher. Dept: of Physi- 
ology, Univ. of Minnesota, Minneapolis. 

The administration of endotoxin to the intact dog 
produces an early and sustained fall in arterial blood 
pressure associated with temporary pooling of blood 
in the liver and progressive pooling in the intestine. 
To explore the possibility of vascular pooling in beds 
other than the liver and intestine, and to estimate the 
rate of hepato-splanchnic pooling in the cat, rabbit 
and monkey, the following experiments were per- 
formed. Vascular pooling rates were measured in 
eviscerated dogs and intact cats. Results indicate 
that a small volume of blood is progressively pooled 
after the injection of endotoxin. In intact anesthetized 
rabbits, cats and monkeys portal vein pressures were 
measured and livers and intestines of some animals 
were weighed. Autopsies were performed and 
histological sections of liver and intestine were 
prepared. The fallowing evidence suggests that the 
major site of endotoxin action in the intact cat, rabbit 
and monkey is different from that in the intact dog: 

1) liver engorgement is not seen at autopsy or 

observed histologically; 2) portal vein pressure 

increases are minimal; 3) livers of cats lose weight; 

4) increases in intestinal weight are small; 5) the 

pooling rate in the cat is small and similar to the 

eviscerated dog; 6) histological sections of the 
intestine show no significant abnormalities. 
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279, EFFECT OF LIPID SOLUBLE ANALOGUES OF 

ACETYLCHOLINE ON MUSCLE. L. Hinterbuchner, 

I. B. Wilson and E. Schoffeniels (intr. by D. 

Nachmansohn). College of Physicians and Surgeons, 

Columbia Univ., New York City. 

The effects of lipid soluble analogues of acetyl- 
choline on conducting membranes of axons and electric 
cells described elsewhere raise the important ques- 
tion as to the effects of these compounds on muscle, 
This problem has been explored with the rectus 
abdominis muscle and the sartorious muscle of frog 
as test preparations. The compounds produce iso- 
tonic and isometric contractions in concentrations of 
about 1 .M/ml. The effects could be repeated on the 
same muscle but the response to acetylcholine is 
abolished. Under these conditions the muscle still 
responds to potassium and electrical stimulation. 
Curare does not block the response, indicating that 
these compounds penetrate the conducting membranes. 
The observations support the conclusion that the 
biological action of the compounds tested is analogous 
to that of acetylcholine. 


280. EFFECTS OF ATROPINE ON SYNTHESIS, 
STORAGE AND SECRETION OF PEPSINOGEN IN 
THE RAT. B. I. Hirschowitz, D. K. O'Leary, I. N. 
Marks and Harry Shay (intr. by Stanley Lorber). 
Fels Research Inst., Temple Univ. Med. Ctr., 
Philadelphia, Pa. 

Simultaneous measurement of pepsinogen in both 
the gastric mucosa and contents in pylorus-ligated 
rats makes it possible to interpret alterations in 
pepsin secretion in terms of intracellular pepsinogen 
storage and synthesis. In previous experiments 
adrenalectomy reduced the amount of pepsin secreted, 
due to a reduction in synthesis of pepsinogen without 
interfering with the secretion of a normal proportion 
of enzyme from the peptic cell. In normal rats 
injection of hypertonic saline, but not isotonic saline, 
reduced pepsin’ secretion as much as did adrenalec- 
tomy, but by contrast accomplished this only by 
preventing the release of pepsinogen and causing its 
accumulation in the mucosa. In the present study, 
atropine blocked the release of pepsinogen from the 
cells, resulting in an exponential accumulation of 
proenzyme in the mucosa to about 3 times in 24 hr, 
without reaching a plateau. Comparable groups of 
untreated pylorus-ligated rats showed progressive 
accumulation of pepsin in the gastric juice with 
progressive depletion of mucosal pepsinogen content, 
but total pepsinogen synthesis was higher in these 
groups, suggesting that the release of pepsinogen 
from the cell probably acted as a partial stimulus to 
its synthesis. Both atropine and hypertonic saline 
reduced the volume of gastric secretion but not pepsin 
concentration, thus raising the possibility that reduced 
pepsin secretion is due to a blockage in the transport 
of solvent (water) rather than of solute (pepsinogen). 
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281. MECHANISM OF ATRIO-VENTRICULAR NODAL 
DELAY. B. F. Hoffman, Antonio Paes de Carvalho* 
and P. F. Cranefield. Physiology Dept., State Univ. 
of New York College of Medicine, New York City. 
The technique of transmembrane recording by 

multiple intracellular microelectrodes has been used 

to study action potentials of single fibers of the atrio- 
ventricular node and His bundle of the rabbit heart. 

The preparation consisted of an isolated segment con- 

taining sino-atrial node, right atrium, interatrial 

septum and upper portion of the interventricular 
septum. Two intracellular microelectrodes were used 
to study conduction time and spread of activity from 
the sino-atrial node to the upper part of the His 
bundle. Action potentials from the upper end of the 
atrio-ventricular node differ from those of atrial 
muscle in amplitude and configuration, showing lower 
rise velocity, smaller overshoot, greater duration 

and slow diastolic depolarization. In the middle and 

lower parts of the atrio-ventricular node the action 

potentials showed a gradual transition from the form 
described to that of a peripheral Purkinje fiber. This 
latter form, showing high rising velocity, large spiked 
reversal and prominent plateau, was recorded from 
the fibers of the upper part of the His bundle. Marked 
slowing of conduction was observed only in the upper 
part of the atrio-ventricular node and apparently 
resulted from the low rising velocity and amplitude of 
the transmembrane action potentials. Conduction 
velocity through the node was similar in both direc- 
tions. (Supported in part by a grant from the New 

York Heart Assn.) 





282. COMPARISON OF TEMPERATURE RESPONSE 
OF SOME HOMEOTHERMS TO TRANQUILIZING 
AND RELATED DRUGS. R. A. Hoffman* and C. G. 
Wilber. Physiology Div., USA Chemical Warfare 
Labs., Army Chemical Center, Md. 

For the purposes of assaying and screening of 
various pharmacologically active compounds, it is 
important to recognize and to make use of species 
variations in response which follow any particular 
treatment. Recent work from this laboratory on the 
comparative temperature responses of homeotherms 
to chlorpromazine has shown that the hamster is less 
susceptible and the ground squirrel is more suscep- 
tible than the rat to this drug. The pigeon showed no 
temperature change with comparable dosage. The 
present paper reports results of further work along 
these lines and has been extended to include reserpine, 
serotonin and the interaction of these compounds in a 
Single individual. Data obtained from pigeons indicate 
that reserpine is approximately 40 times more potent 
than chlorpromazine in producing a comparable tem- 
perature decrease. These relative potencies are not 
the same in mammals. Concurrent studies in mam- 
mals indicated that oxygen consumption was increased 
with reserpine and decreased with serotonin and 
chlorpromazine. Antagonism between these compounds 
is apparent in the temperature response. A consistent 
species variation in temperature response to the 
various compounds tested exists. This variation will 
be discussed with respect to the different thermo- 
regulatory mechanisms present in the species used, 
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283. MEMBRANE ELECTRICAL POTENTIALS IN 
EXPERIMENTAL VENTRICULAR TACHYCARDIA 
AND FIBRILLATION, C, E. amp and M, 
Kardesch (intr. by John R. Smith). Dept. of 
Medicine, Washington Univ. School of Medicine, 
and Washington Univ. Med. Service, VA Hosp., 

St. Louis, Mo. 

The intracellular microelectrode was utilized to 
study the depolarization-repolarization process in 
guinea pig hearts with induced ventricular arrhythmias, 
Hearts with a ligature about the A-V groove were 
placed in oxygenated Tyrode's solution. Recordings 
were made from superficial ventricular cells. Appli- 
cation of aconitine crystals to the ventricular surface 
regularly produced fibrillation. In most of the 
preparations a transient period of ventricular 
tachycardia preceded the development of fibrillation, 
During the period of tachycardia, alternation in the 
amplitude of action potentials was frequently seen, In 
any single preparation electrical alternation could be 
recorded from several cells, although not all cells 
exhibited this phenomenon. Within 10-15 min ven- 
tricular fibrillation ensued, Comparison of action 
potentials from cells of various areas revealed 
variations in their rate and amplitude. As time 
elapsed, complete depolarizations became less 
frequent and the pattern of action potentials of small 
amplitude at the rate of 500-900/min resulted, These 
studies suggest that electrical alternans seen in the 
electrocardiogram may be related to alternation in 
amplitude of action potentials in a great number of 
single myocardial cells. They also indicate that in 
ventricular fibrillation, single myocardial cells 
participate in disorganized electrical activity in the 
form of irregular and incomplete action potentials, 


284, ACTIVE TRANSPORT OF BROMIDE, IODIDE 
AND THIOCYANATE BY ISOLATED GASTRIC 
MUCOSA, C. Adrian M. Hogben and Nordica D, 
Green.* George Washington Univ., Washington, 
D. C. and Natl. Heart Inst., Bethesda, Md. 
Employing several different concentrations, the 

transfer of bromide, iodide and thiocyanate was 

measured across the isolated, electrically short- 
circuited bullfrog gastric mucosa, All 3 anions are 
actively transported from the nutrient to the secretory 
surface. When their concentrations were the same as 
that of chloride, their 2 fluxes, relative to chloride, 

were: 0.91, 0.93; thiocyanate 0.56, 0.62; iodide 0.35, 

0.45 (nutrient to secretory, secretory to nutrient, 

respectively). The net transport of bromide and 

iodide from 0.5 mM solutions was not attributable to 
the formation of a nonfilterable complex within the 
secretory solution. In contrast to thiocyanate, partial 
substitution of iodide for chloride resulted in an 
increased H* ion secretion and a decreased secretory 
to nutrient flux. Complete substitution of iodide for 
chloride in the bathing solution was not compatible 
with maintenance of the normal gastric potential or 
short-circuit current. The relative exchange of these 
anions across the two faces of the epithelial cells was 
estimated from the intracellular radioactivity. 

Chloride exchanges more rapidly across the secre- 

tory face than across the nutrient face. By com- 

parison bromide exchanged less rapidly across the 
secretory face, thiocyanate about equally and iodide 
exchanged more rapidly across the nutrient rather 

than the secretory face. 
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285. MILK EJECTION IN THE RABBIT IN RESPONSE 
TO INTRACAROTD INJECTIONS OF HYPER- 
TONIC SALINE. Robert Holland, Barry A. Cross 
and Charles H, Sawyer. Dept. of Anatomy, Univ. 
of California Med, School at Los Angeles. 

Earlier work (Sawyer and Fuller, unpublished) has 
shown that intracarotid injections of hypertonic saline 
in the rabbit induce an antidiuretic response asso- 
ciated with characteristic electroencephalographic 
(EEG) changes. The present experiments were car- 
ried out to determine whether similar stimuli pro- 
duced milk ejection responses (as reported for the 
goat by Andersson, Acta physiol. scandinav, 23:1, 
1951) which could be attributed to release of oxytocin. 
Lactating New Zealand rabbits were prepared under 
ether followed by curare and artificial respiration; a 
teat was cannulated for registration of intramammary 
pressure via a strain gauge transducer. Early experi- 
ments indicated that the hypertonic injections evoked 
a sympathetic discharge which inhibited the milk 
ejection response. To prevent this, animals were 
subjected to spinal cord section in the mid-thoracic 
region. In such a preparation, milk ejection responses 
could be elicited by the hypertonic injections (2-4 ml 
0.5M NaCl injected in 2-4 sec). Neither intracarotid 
injection of isotonic saline nor intravenous injection 
of the hypertonic saline gave any milk ejection effect. 
Positive responses to the hypertonic injections had a 
latency of 35-70 sec and a duration of 1-2 min. Com- 
parison with the responses evoked by oxytocin and 
vasopressin indicated that the osmotically -induced 
responses were chiefly attributable to oxytocin 
release. In several experiments EEG changes com- 
parable to those previously reported accompanied the 
milk ejection response to intracarotid injections of 
hypertonic saline. 











286. INHIBITION OF GASTRIC SECRETION BY 
TOPICALLY APPLIED HISTAMINE, Franklin 
Hollander and Adolfo Schapira.* Gastroenterology 
Research Lab., Mt. Sinai Hosp., New York City. 
Canine Heidenhain pouches were filled with his- 

tamine solutions for 30 min. Following drainage, 

secretion was collected continuously (15-min samples) 
for 2 hr; volume, pH, and titrimetric acidity were 

measured, For histamine concentrations of 2-107? 

mg base/ml, pH's were invariably above 3.5 (15 exps.); 

for 10-4 and 10-5 mg/ml (8 exps.) pH's were almost 

always above 7. This complete absence of free acidity 
is contrary to Lim et al (1925). Pavlov pouches gave 
less uniform results. Of 10 experiments with the 

higher concentrations, 6 gave pH's below 3.5; of 4 

experiments in the lower range, 2 gave some com- L 

bined acidity (pH above 3.5), and 2 gave pH's above 

Tonly. One explanation postulates inhibitor action at 

certain concentrations of histamine in mucosal inter - 

stitial fluid, with resultant blocking of the usual 
stimulation by histamine. To test this hypothesis, 
experiments were conducted similar to the foregoing, 
except that a second histamine solution was injected 
subcutaneously (0.1 mg base /kg body weight) 10 min 
after starting instillation of the first. Controls 
involved a similar 2-hr subcutaneous histamine test 
without topical application - performed the same day. 

Measurement of the difference in Q yc) (mEq)/2 hr 

between experimental and control tests revealed 100% 

inhibition of secretion in 4 of 6 experiments (average 

87%) at the higher histamine concentrations of instilled 

fluid, and 47-89% reductions (average 68%) in 9 others 

at the lower concentrations. Possible explanations for 
this inhibition will be presented. (Grant in aid - 

Altman Fndn., New York City.) 
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287. LEFT VENTRICULAR VOLUMES AND FORCE 
OF CONTRACTION IN LARGE AND SMALL 
HEARTS, J. P. Holt, H. Kines,* E. A. Rhode* and 
S. A. Peoples.* Univ. of Louisville Inst. for Med. 
Research, Louisville, Ky., and Depts. of Veterinary 
Medicine and Pharmacology, Univ. of California 
School of Veterinary Medicine, Davis. 
Intraventricular pressure was measured and end 

diastolic volume (EDV), end systolic volume (ESV), 

and stroke volume determined by the electric con- 

ductivity technique described earlier by one of us (J. 

P. H.), in closed-chest anesthetized cattle, horses and 

dogs. The force of contraction at the end of systole 

was calculated. Body weights varied from 15 to 939 

kg and heart weights from 100 to 3840 gm. Average 

control values for EDV, ESV and stroke volume were 
respectively: 1173, 925 and 248 ml (bull); 68, 39 and 

29 ml (dog). For all animals studied there is 1) an 

approximate linear relationship between ESV and 

EDV, and between EDV and left ventricular weight. 

2) A modulus of elasticity of the left ventricle at the 

end of systole of 3141 66 gm/cm2, 3) A linear rela- 

tionship between the force of contraction at the end of 
systole (when the circumference of the ventricle is 
twice that when it is distended with zero force) and 
the weight of the left ventricle. From these facts the 
relationship between force of contraction and internal 
circumference of the left ventricle becomes predicta- 
ble for all mammals, (Supported in part by grants 
from the Natl. Heart Inst., #1534 and #2075, PHS; the 
Louisville and Jefferson County, Ky., and Amer. Heart 
Assns. ) 





288. DIRECT EFFECTS OF EPINEPHRINE AND 
NOR-EPINEPHRINE ON LIMB VESSELS. C. R. 
Honig and P. V. Gabel (intr. by W. T. Pommerenke). 
Depts. of Physiology, Medicine and Surgery, Univ. © 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

This study considers the direct vascular effects of 
epinephrine and nor -epinephrine on the isolated dog 
hind limb perfused at constant flow. Microelectrodes 
for polarographic measurement of tissue oxygen 
"tension" were inserted into gastrocnemius muscle 
and overlying skin. By varying perfusion rate, a 
linear relationship between oxygen "tension" and flow 
was demonstrated for each preparation. Change in 
output of a Clark electrode in femoral vein indicated 
redistribution of flow between nutrient and non- 
nutrient channels. Perfusion pressure, paw volume, 
and isolated venous segment pressure were recorded 
as reference variables. Epinephrine and nor- 
epinephrine were equally effective in decreasing skin 
and increasing muscle oxygen "'tension."" Perfusions 
of 0.1-0.2 ug increased perfusion pressure, markedly 
decreased femoral venous oxygen "tension," but 
scarcely altered oxygen "tension" in tissues. Between 
0.5 and approximately 10 yg dose-tissue oxygen 
"tension" response curves were hyperbolic, and 
resembled dose-length curves for nictitating mem- 
brane. Large doses shifted venous blood, skin, and 
muscle oxygen "tension" toward control values, 
These, and supporting observations, are interpreted 
as indicating: 1) increased over-all vascular resist- 
ance, 2) a descending order of constrictor respon- 
siveness for arterio-venous channels, cutaneous, 
and skeletal muscular vessels, 3) a redistribution of 
flow to nutrient channels in muscle. Though active, 
drug induced, vasodilatation in muscle could have 
occurred, it need not be assumed to explain these data. 
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289. HUMAN MUSCLE OXYGEN TENSION BY 
POLAROGRAPHY. O. Horwitz, G. Peirce,* C. 
Forno* and H. E. Holling.* Med. Dept., Univ. of 
Pennsylvania, Philadelphia. 

Large and small electrodes were used to study the 
oxygen tension in human calf muscle. The small 
electrodes ''B" had a flat active surface of about 0.1 
mm, the large electrodes "'C", had a cylindrical 
active surface of about 4.0 mm?, Galvanometric 
determinations by electrode ''B" therefore, averaged 
approximately 1/40 of those of electrode "C". The 
range of values found in muscle is wider than that 
found in skin because of steeper gradients of oxygen 
tension in muscle. A higher oxygen metabolism of 
muscle than that of skin is suggested a) by the increase 
in polarographic readings caused by breathing 100% 
oxygen, which averaged 280% in skin and only 40% 
(range 10-100%) in muscle in simultaneous readings 
and b) by the rate of decrease in oxygen iension when 
the limb circulation is occluded, which is more 
precipitous in muscle than in skin. The smaller 
muscle electrode serves to explore the variation in 
oxygen tension caused by the relatively great differ - 
ences in 1) the distance, and 2) the oxygen saturation 
of the hemoglobin, of the nearest source of blood sup- 
ply. The larger electrodes sample over a wider area 
within the muscle. For this reason the S.D. % of the 
electrode ''B" determinations was 109 and of electrode 
"C"' 24. Assuming that the oxygen tension in muscle 
in the neighbourhood of the arterial end of a capillary 
is 90 mm Hg and that the highest readings obtained 
with the small electrodes indicate this level, it is 
possible to calculate from the other readings that the 
average oxygen tension in muscle is 36 mm Hg. On 
the basis of the dimensions of the large and small 
electrodes it was calculated that the greatest diam- 
eters of volumes of little or no blood flow in resting 
human skeletal muscle lie between 0.3 and 4.0 mm. 








290. FROG SKIN CURRENT DEPENDENCE ON K 
CONCENTRATION. T. Hoshiko (intr. by H. 
Goldblatt). Zoophysiological Lab., Univ. of 
Copenhagen, and Dept. of Physiology, Western 
Reserve Univ., Cleveland, Ohio. 

Although the frog skin short circuit current 
dependence on the sodium concentration in the out- 
side bathing solution has been studied in the past, no 
study has yet been reported on the current response 
to different potassium concentrations in the inside 
bathing solution (Ki), The present experiments were 
done by measuring the steady state short-circuit cur- 
rent in skins bathed in modified sulfate Ringer's 
during exposure to various concentrations of potas- 
sium in the inside bathing solution. The outside bath- 
ing solution Na and K concentrations were kept constant 
at 115 and 5 mEq/1., respectively. These experiments 
demonstrated a linear relationship between current 
and logarithm of Ki. The range of this linearity varied 
among individual skins and in the best cases extended 
from 2,5 to 20 mEq/l. Ki. According to the model of 
Koefoed-Johnsen and Ussing, the slope of this line 
should be equal to RT/F times the total skin con- 
ductance. The electrical conductance were estimated 
during each period of exposure to a given Ki after the 
current had attained a steady level by briefly discon- 
necting the shorting circuit and measuring the open 
circuit potential. This procedure took less than 5 sec 
and left the skin short circuit current unchanged. Over 
the region of linearity of current dependence on log Ki, 
the electrically estimated conductances were very 
close to that calculated from the slope of the line. 
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291. EFFECT OF LUNG INFLATION UPON THE 
PULMONARY VASCULAR BED OF EXCISED DOG 
LUNGS, J. B. L. Howell,* Solbert Permutt* and 
D. F. Proctor. Johns Hopkins Hosp., Baltimore, 
Md, 

Lung inflation caused an increase in the volume of 
both arteries and veins when these structures were 
studied separately by blocking the smaller vessels, 
The degree of enlargement of the arteries and veins 
decreased as their initial volume was increased, 
When the lung was perfused at constant perfusion 
pressure, flow decreased linearly as transpulmonary 
pressure increased, even though the arteries and 
veins were enlarged, suggesting that lung inflation is 
associated with compression of small vessels closely 
related to the air spaces. The overall effect of lung 
inflation on the pulmonary vascular volume should be 
related to the magnitude of these 2 opposing phenom- 
ena; i.e. enlargement of arteries and veins and com- 
pression of small vessels. When the total vascular 
bed was studied without blocking the smaller vessels, 
the initial vascular volume had a profound influence 
upon the overall change in vascular volume during 
lung inflation. When the initial vascular volume was 
small, lung inflation caused an overall increase in the 
volume of the vascular bed, presumably because the 
increase in the volume of the large vessels was 
greater than the decrease in the volume of the com- 
pressed, smaller vessels, When the initial volume of 
the vascular bed was large, however, lung inflation 
caused an overall decrease in the volume of the 
vascular bed, since the ability of the large vessels to 
dilate further was limited, and the effect of lung 
inflation was determined largely by the compression 
of the smaller vessels. 








292. EFFECT OF NIACINAMIDE ON CARDIAC OUT- 
PUT IN DOGS. T. F. Huang,* S. D. Pawgan* and 
F. F. Kao. Dept. of Physiology, State Univ. of 
New York, Downstate Med. Ctr., Brooklyn, N. Y. 
The effect of niacinamide (0.2-1.0 gm/xg, i.v.) on 
cardiac output was studied in dogs (10) anesthetized 
with pentobarbital sodium. Cardiac output was deter- 
mined by means of a dye dilution technique. It was 
found that after the administration of niacinamide 
cardiac output increased from an average of 1.4 to 
2.2 1/min. The heart rate remained the same (123/ 
min after the injection of niacinamide), The stroke 
volume, however, increased from 11,3 to 18,2 cc/ 
beat. The oxygen consumption remained essentially 
constant in every experiment, thus resulting in an 
increase in the circulatory equivalent for oxygen 
(from 2.61 to 4.57). The ventilatory equivalent for 
oxygen increased from 4.6 to 7.8. The ventilation 
perfusion ratio also showed an increase (from 2.03 to 
2.42). After bilateral vagotomy, the administration 
of similar dosages of niacinamide caused similar 
changes in cardiac output with an increase in stroke 
volume. Ventilation, however, remained unchanged, 
thus resulting in a decrement of the ventilation 
perfusion ratio (from 1.77 to 0.89). The increase in 
cardiac output after the injection of niacinamide 
seems to be the effect of this drug directly on the 
myocardium, whereas its effect on respiration may 
be via receptors mediated by the vagus. (Supported 
in part by a grant (B-458) from Natl. Insts. of Health, 
PHS.) 
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293, UNIT CORTICAL RESPONSES TO MONOCULAR 
LIGHT STIMULATION IN UNANESTHETIZED 
CATS. David H, Hubel (intr. by D. McK. Rioch). 
Dept. of Neurophysiology, Walter Reed Army Inst. 
of Research, Washington, D. C, 

In mammals with binocular vision little is known 
about the site of convergence of sensory paths excited 
by the 2 eyes. In the course of microelectrode experi- 
ments in striate cortex of unanesthetized and unre- 
strained cats, studies have been made of unit responses 
to diffuse illumination of separate eyes. Only "on" and 
"off" units have been included in the present series: 
of these 57 have been observed. In all cases but one 
responses were obtained to illumination of only one of 
the two eyes (on units: crossed 17, uncrossed 9; off 
units: crossed 19, uncrossed 11). Thus for this class 
of units evidence was not seen to suggest extensive 
bilateral interaction. Furthermore, in most penetra- 
tions, units of both types (crossed and uncrossed) 
were found, and on 3 occasions it was possible to 
record from one unit of each type simultaneously. It 
would seem, then, that the visual cortex contains units 
responding only to ipsilateral stimulation and units 
responding only to contralateral stimulation, and that 
these are intermixed. 


294. CARBOHYDRATE METABOLISM OF FETUS IN 
UTERO. William E. Huckabee, James Metcalfe 
Harry Prystowsky and Donald H. Barron (intr. by 
J. S. Nicholas), Boston Univ., Harvard, Boston, 
Mass., Johns Hopkins Univ., Baltimore, Md. and 
Yale Univ., New Haven, Conn. 

Veno-arterial differences of blood glucose con- 
centration ((v-a)g) across the pregnant uterus of 

sheep and goats averaged -3.5 mg % (0 = 2.5, n = 350). 

Arterial concentrations varied widely (23-160 mg %). 

There was no correlation between (v-a), and absolute 

arterial blood concentration nor any tendency for the 

two to change in the same direction. The glucose 
uptake was independent of any relationship between 
concentrations in maternal and fetal blood sampled at 
approximately the same time. Umbilical blood usually 
lost glucose on passage through the placenta, but 
occasionally gained; (uv-ua), varied from + 7.5 to 

-10.0 mg % without correlation with umbilical arterial 

or venous concentrations (percentage change in con- 

tent: 1-51). One-half to 2/3 of the sugar in fetal 
blood, urine, amniotic and allantoic fluids was con- 
sistently found to be fructose; the latter fluids con- 
tained between 250 and 3000 mg % sugar. No fructose 
was detected in maternal blood. Fructose concentra- 
tion always increased in fetal blood on passage through 
the placenta, the v-a differences averaging 2.9 mg % 

(a mean of 10% increase of umbilical blood concentra- 

tion), but no quantitative relationship of the fructose 

v-a differences to either maternal or fetal glucose 

concentrations or v-a differences could be established. 

Most surprising aspect of the carbohydrate v-a differ - 

ences was a tendency to be unaffected by changes of 

uterine blood flow. 
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295. PARASAGGITAL MESIAL CORTEX OF CON- 
SCIOUS, UNANESTHETIZED CATS. John R. 
Hughes and John A. Mazurowski.* Meyer Hosp., 
Buffalo Med. School, Buffalo, N. Y. 

Systemic investigation of the parasaggital mesial 
cortex of conscious, unanesthetized mammals was 
begun with the use of cats. Groups of stainless-steel 
electrodes, embedded in a small tab of thin poly- 
ethylene sheet but exposed on one side, were implanted 
onto one mesial cortical surface. For months after 
full post-operative recovery the alert, unanesthetized 
cat was periodically stimulated with a bidirectional 
"non-injurious" waveform, produced by differentiating 
a rectangular pulse (Lilly, Hughes, Alvord and Galkin, 
1955). The responses elicited by monopolar stimu- 
lation with a diffuse current return included move- 
ments of the head and eyes, whiskers, chin, pupils, 
eye lids, ears, shoulder and elbow. Complex responses 
like sneezing were studied. Bilateral responses were 
frequent and, at times, the ipsilateral movement had 
a lower threshold (in milliamperes) than the contra- 
lateral. All movements from each electrode were 
studied at many different frequencies from 1 to 1000 
pulse-pairs per sec. Both the cathode-ray oscilloscope 
and electroencephalograph were used for recording 
the spontaneous, evoked or ictal potentials from the 
mesial surface (and lateral surface). Seizures pro- 
duced by intensive electrical stimulation of the mesial 
cortex featured high amplitude spike and wave com- 
plexes from the mesial surface, but little change from 
the lateral surface. Clinically, these seizures showed 
pupillary dilatation, staring, chewing, licking, panting, 
scratching, biting, vocalization, urination, defecation, 
circling and running in a crouched position. At times, 
these seizures terminated with dramatic voracious 
eating. 


296. REFLEX REGULATION OF FUSIMOTOR 
NEURONS, C. C. Hunt and A. S. Paintal,* Physi- 
ology Dept., Univ. of Utah, Salt Lake City. 
Impulses in single fusimotor fibers (motor to 

muscle spindles) were recorded in ventral root 

filaments, or in muscle nerve filaments following 
stimulation of an intact ventral root. The latter 
method now permits identification of reflexly inactive 
as well as active fibers. Fusimotor reflex response 
to single volleys in cutaneous or muscle nerve is often 
repetitive. Recovery following conduction of anti- 
dromic impulse is rapid and often essentially com- 
plete in 5-10 msec. Measurement of central delay in 
fusimotor reflex discharge fails to give evidence of 
monosynaptic connections by primary afferent fibers. 

Pattern of discharge, to nerve volleys and natural 

stimuli, of susimotor neurons to toe, ankle and knee 

flexors and extensors has been studied. Muscles of 
same myotatic unit (for example, tibialis ant. and ext. 
dig. longus) may behave dissimilarly with respect to 
fusimotor reflex discharge. Gastrocnemius fusimotor 
neurons were reflexly excited by squeezing tendo 

Achilles; fibers afferent for this reflex course, not in 

the muscle nerve, but in post. tibial nerve. Back- 

ground or "spontaneous" discharge is present in only 

1/4 to 1/3 of fusimotor neurons, is abolished by 

mephenesin as are responses evoked by nerve volleys. 
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297. BASIC DATA ON EMERGENCE OF PERMA- 
NENT TEETH IN THE MONKEY. V. O. Hurme* 
and G. van Wagenen. Dept. of Obstetrics and 
Gynecology, Yale Univ. School of Medicine, New 
Haven, Conn. 

Biometric standards for emergence of permanent 
teeth have not been available for any laboratory 
animal. Norms for deciduous dentition of Macaca 
mulatta were published in 1953 by the authors (Proc. 
Am, Philosophical Soc., 97:291). The present study 
extends this work to the permanent dentition of 73 
normal macaques, 31 males and 42 females, of known 
age. Long-term records on 6 males and 29 females 
are complete; many others are nearly complete. 
Emergence ages are accurate within 0.04 yr generally. 
Limited data on males necessitated using several 
methods of analysis, including logarithmic probability 
paper. Statistics were computed for all 16 classes of 
teeth of females and both first molars of males; they 
were estimated for remainder of male adult dentition. 
Variability in odontiasis is marked, time required for 
emergence of permanent series ranging from 3.5 to 
10.0 yr. It increases considerably with ageing, being 
highest for third molars. Each monkey has his own 
basic rate of dental development and the eruption of 
one tooth is interlinked loosely with that of another. 
Sex differences are discernible with certainty only in 
eruption of first molars and canines and in order of 
emergence of individual teeth. (Supported in part by 
a grant from the Natl. Cancer Inst., PHS.) 








298. MAXIMUM EXPIRATORY FLOW-VOLUME 

CURVE. R. E. Hyatt, D. P. Schilder and D. L. 

Fry (intr. by R. P. Akers). Natl. Heart Inst., 

Bethesda, Md. 

A functional relationship has been shown to exist 
between the degree of lung inflation, transpulmonary 
pressure and respiratory gas flow (Am. J. Med. 
16:80, 1954). The present study quantified the inter - 
dependence of these variables in a group of normal, 
cardiac and emphysematous individuals. Attention 
was directed particularly to measuring the relation- 
ship between maximal obtainable expiratory flow and 
corresponding degree of lung inflation, the MEFV 
curve. Two methods were employed to define the 
MEFV curve. One was to plot the maximum expiratory 
flows obtained from several isovolume pressure-flow 
curves against corresponding lung volumes. The other 
was to plot expiratory flow against spirometer volume 
on an oscilloscope. It was possible with the latter 
approach to obtain the MEFV curve rapidly by having 
an individual perform a series of breaths of varying 
expiratory effort at various levels of lung inflation. 
The MEFV curves obtained by the two approaches 
were identical and reproducible within the measure- 
ment error of the method, A roughly linear relation- 
ship was found to exist between degree of lung inflation 
and maximal expiratory flow over the lower two- 
thirds of the vital capacity. The MEFV curve was 
unique for a given subject and characteristic for each 
group of subjects studied. Certain clinical and physi- 
ological implications of the MEFV curve will be 
discussed, 
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299. SUBJECT VARIATIONS IN RELATION OF 
VELOCITY AND DIRECTION OF HUMAN HORI. 
ZONTAL OCULAR MOVEMENTS, Jane Hyde, An 
Richardson* and John Fenner.* Dept. of Physi- 
ology, Univ. of California Med. Ctr., Los Angeles, 
The velocity of horizontal eye movements has often 

been investigated either for asymmetrical movements 

between a peripheral fixation point and one in the 
position of forward gaze ("inward-outward"), or for 
symmetrical movements between fixation points 
located left and right of center. Although most studies 
of asymmetrical movements agree that inward move- 
ments are faster than outward, results on differences 
in velocity for movements to left and right are incon- 
sistent. The question of a possible relation of velocity 
to direction of movement has been investigated for 
both symmetrical and asymmetrical movements ina 
series of 9 normal adults. The subjects looked 
alternately at 2 fixation points which were located 
30° apart: a) asymmetrically at center and 30° right 
and b) symmetrically 15° left and 15° right of center, 

Motion pictures of 10 sweeps of the eyes in each 

direction were analyzed to obtain data on mean and 

peak velocities. Mean velocities ranged from 415 - 
675° /sec; peak velocities ranged from 550 - 900°/sec, 

In 6 subjects there was no difference in mean or peak 

velocity for symmetrical movements to left or to right; 

in 3 subjects movements to left were faster than to 
right. All 9 subjects moved their eyes faster from 
right to center ("inward") than outward. Thus two 
patterns of relation of velocity to direction were 
found: some subjects revealed only an inward- 

outward difference in velocity; others revealed a 

left-right difference in addition to the inward-outward 

one. 





300. HEAT EXCHANGES OF NUDE MEN EXPOSED 
TO COLD VARYING FROM MODERATE TO 
SEVERE, P. F. Iampietro, E. R. Buskirk and 
David E. Bass (intr. by A. H. Hegnauer). Environ- 
mental Protection Research Div., QM R&E Com- 
mand, USA, Natick, Mass. 

Heat exchanges of nude men were assessed during 

90 min of exposure to various combinations of dry 

bulb (80-20°F) and windspeed (<1-10 mph). Exposure 

was preceded by 1 hr at a comfortable temperature 

(80°F) to obtain control values. Oxygen consumption 

(Vo, ), skin temperatures, and rectal temperature (T,) 


were measured, The data show that mean weighted 
skin temperature (T,) fell rapidly during the first 1/2 
hr of all exposures and had essentially reached equi- 
librium during the last 1/2 hr. Within a limited range 
of exposure conditions, T, was directly related to the 
severity of cold (as exemplified by dry bulb and/or 
windspeed). T,, however, almost never attained 
equilibrium, In general, T, increased during the 
first 40 min of exposure and decreased during the 
remaining 50 min of exposure. There seemed to be 
no relation of T, during the exposure to the severity 
of cold. Yo, increased rapidly during exposure and 


was at peak values during the last 1/2 hr. Vo, during 





the most severe exposure was approximately 4-1/2 
times resting values measured during the control 
period. With the exception of the most severe con- 
ditions, Vo, appeared to be directly related to the 


severity of cold. Assessment of the severity of cold 
environments in terms of physiological responses, 
eg. T,, Vo, , Will be discussed, 
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3901. METABOLIC INVOLVEMENTS OF EPINEPH- 
RINE IN UTERINE MUSCLE EXTRACTS. Mario 
A, Inchiosa, Jr. (intr. by Theodore N. Tahmisian). 

v. of Biological and Med. Research, Argonne 

Natl. Lab., Lemont, 111. 

A contractile protein preparation of uterine mus- 
cle isolated by techniques commonly used for the 
extraction of structural elements of skeletal muscle 
has been found to catalyze the oxidation of epinephrine. 
Oxidation apparently proceeds via formation of adre- 
nochrome and related products since the reaction 
mixtures develop the characteristic red color asso- 
ciated with this type of oxidation. The resulting oxi- 
dation products have in turn been found to inhibit the 
ATPase activity of these uterine extracts. For a 
preliminary evaluation of this inhibition, the oxidation 
product or products of epinephrine were estimated as 
adrenochrome on the basis of optical density measure- 
ments of the reaction mixtures, although it was rec- 
ognized that other oxidation products were probably 
also present. The regression of percent inhibition of 
ATPase activity upon the concentration of oxidation 
products estimated as adrenochrome was found to be 
highly significant (p = < 0.001). A 20% inhibition of 
ATPase activity was observed with a concentration of 
oxidation products as low as 3 X 10-® M. Inhibitory 
effects were detectable even at concentrations below 
10-6 M. Identification of the active oxidation product 
or products is the subject of current investigations. 
(Work performed under the auspices of the U. S. 
Atomic Energy Comm.) 





302. BILE FLOW INCREASED BY COLD ADAPTA- 
TION. A. Intoccia* and L. Van Middlesworth. 
Dept. of Physiology, Univ. of Tennessee, Memphis. 
We have reported that rats adapted to 12°C and 

injected intraperitoneally with 1-2 yg 113! thyroxine 

excreted the radioactivity in their feces at rates 2 

times greater than control rats. Food consumption of 

cold adapted rats was twice that of controls and the 

fecal mass was proportionately greater. Biliary 1131 

thyroxine was studied in rats exposed to 12° and 

22°C, to investigate possible sources of fecal thy- 

roxine. Six albino rats, at 12°C for 14 days and 4 

controls at 22°C were anesthetized with ether. Their 

bile ducts were cannulated after which 1.6 yg 1131 

thyroxine was injected intravenously, The rats were 

put in restraining cages and permitted to recover 
from anesthesia, then returned to their previous 
environmental temperatures of 12° and 22°C. After 
surgery the animals drank water but refused food. 

One hour after thyroxine injection, average bile flow 

was 1,2:0.3 cc at 12°C and 0.60.1 cc at 22°C. Bile 

flow progressively decreased in the cold adapted rats 

and 7 hr later was at control level (0.6+0.2 cc at 12°C) 
where it remained for 24 hr. In spite of the increased 
bile flow at 12°C, the total biliary I!31 thyroxine after 

24 hr was similar to controls (282.9% injected dose 

at 12°C, 26.5+5.8% at 22°C). These data show that 

cold adapted rats have twice the normal rate of bile 
flow, but we have not been able to show that this 
accounts for the enhanced thyroxine excretion which 
occurs in cold adapted rats. 
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303. RELATION BETWEEN LYMPHATIC PRESSURE 
AND VENOUS PRESSURE, Aya Irisawa (intr. by 
Newton B, Everett). NIH Cardiovascular Training 
Program, Dept. of Physiology and Biophysics, 
Univ. of Washington, Seattle. 

Lymphatic vessels adjacent to the ankle vein of 
dogs were cannulated by means of T-tubes so that 
pressure could be recorded without obstructing lymph 
flow. Simultaneously the venous pressure was meas- 
ured at the same site. Lymphatic pressures of a hind 
leg at rest ranged between 40 and 120 mm water, 
averaging 77 mm, Venous pressure ranged from 50 
to 120 mm water, with an average of 82 mm. With 
rhythmical compression of the paw, the lymphatic 
pressure rapidly rose to about 300 mm of water, and 
dropped quickly to control level when the pumping 
action was stopped. This phenomenon was not pre- 
vented by a venous occlusion, using pressures as high 
as 750 mm of water. Apparently the pressure 
required to force lymph past a venous occlusion cuff 
is much less than that required to force blood through 
a vein under the same cuff. Whenever the venous 
obstruction was continued, the lymphatic pressure 
rose somewhat, reaching a plateau at less than 150 
mm of water after an hour or more. Compression of 
the paw affected only lymphatic pressure, but not 
venous pressure. In summary, these observations 
show that in a resting leg, the lymphatic pressure 
has a value close to the peripheral venous pressure, 
Either lumph pressure or venous pressure can change 
independently. (Supported in part by HTS5147, Natl. 
Heart Inst., Bethesda, Md.) 


304. DIRECT RECORDING OF DIAMETER OF VENA 

CAVA IN INTACT DOGS, Hiroshi Irisawa (intr. 

by Lowell Woodbury). NIH Cardiovascular Train- 

ing Program, Dept. of Physiology and Biophysics, 

Univ. of Washington, Seattle. 

The distensibility characteristics of veins have 
generally been studied using isolated venous segments. 
The pressure-volume relationships of veins in situ in 
intact animals have not yet been adequately explored, 
Four different kinds of gauges have been developed 
for exploring venous distensibility in an intact dog. 
These include 1) a modified Whitney gauge consisting 
of a delicate rubber tube filled with mercury, 2) a 
bonded resistance wire strain gauge, 3) a bonded foil 
strain gauge and 4) a pair of mutual inductance coils. 
The first 3 gauges applied to Penrose tubing reveal a 
linear pressure-volume relationship within a range of 
1-10 cm Hg, but they exert slight tension. The mutual 
inductance coil exerts no tension on a vein but it has a 
non-linear calibration. Patterns recorded by these 
gauges are fairly complex, but usually show consistent 
contours, Atrial contraction produces a small upward 
deflection, and a ventricular contraction produces a 
large upward deflection. These main upward deflec- 
tions are changed in magnitude with the respiratory 
cycle. Venous pressure, measured at the site of 
diameter measurement, rose faster than the diameter 
during venous inflation and fell faster than diameter 
during deflation. Plotting the pressure-volume 
relationships during cardiac cycles produced a clock- 
wise hysteresis loop. (Supported in part by HTS5147, 
Natl. Heart Inst., Bethesda, Md.) 
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305. DERIVATIVES OF HISTAMINE METABOLISM, 
INHIBITORS OF HISTAMINE METABOLISM AND 
GASTRIC SECRETION. A. C. Ivy. Clin. Science 
Dept., Univ. of Illinois College of Medicine, 
Chicago. 

The effect on gastric secretion of the various 
known metabolic derivatives of histamine which have 
been synthesized has been studied. When (I) hista- 
mine is metabolized by oxidative deamination 2 
derivatives are produced: (II) imidazole acetaldehyde 
and (III) imidazole acetic acid. When histamine is 
metabolized by methylation 3 derivatives are pro- 
duced: (IV), 1,4-methyl histamine, (V) 1-methyl-4- 
(acetaldehyde) imidazole, and (VI) 1-methyl-4(acetic 
acid) imidazole. When histamine is metabolized by 
acetylation, which occurs as the result of bacterial 
action and which may not occur in animal cells, 1 
derivative is produced: (VII) 4(B-N-acetylamino- 
ethyl) imidazole, or N-acetylhistamine. Diamine 
oxidase (DO) prevents the formation of II and III. 
Compound II has never been synthesized and tested 
on gastric secretion. It is probably inactive as is 
compound III. When histamine is methylated in the 
liver IV is produced and is inactive. Monoamine 
oxidase (MO) and some DOs produce V which has 
not been synthesized and used, but is probably inac- 
tive. Derivative VI is inactive. When histamine is 
acetylated by bacteria in the intestine, some is 
absorbed and appears in the urine. But it is 500 
times less active on gastric secretion than histamine. 


306. INFLUENCE OF GLUCAGON ON PROTEIN 
METABOLISM OF FASTING RATS. Joseph L. 
Izzo and Stanley R. Glasser (intr. by T. R. 
Noonan). Depts. of Medicine and Radiation Biology, 
Univ. of Rochester Med. School, Rochester, N. Y. 
Significant effects of glucagon on protein metab- 

olism, intiependent of carbohydrate metabolism, have 

been demonstrated in diabetics in this laboratory. 

These investigations have been extended in female 

rats, fasted for 5 days, while individually housed in 

metabolic cages. Daily determinations were made 

of urinary N, inorganic P, creatinine and glucose. 

After 5 days of fast, animals were sacrificed and 

blood amino acids, glucose and liver and muscle 

glycogen were analyzed. Control rats were compared 
with animals receiving 0.75 mg crystalline glucagon 

b.i.d. and with rats receiving epinephrine, 50 y, b.i.d. 

The glucagon group excreted 16064188 mg/kg urinary 

N, .090+.011 gm/kg inorganic P and 25.7+3.9 mg/kg 

creatinine compared with 908:49 mg Np, .053:.003 

gm P and 21.1+3.3 mg creatinine in control rats on 

day 1. These significant differences were maintained 
throughout the experiment. Glucagon depressed 
blood amino acids (6.86 mg %) from the control level 
of 9.54 mg %. Liver glycogen of glucagon treated 
rats, 0.30%, was significantly lower than controls, 

0.68%. No differences were noted in glycogen con- 

centrations of gastrocnemius or diaphragm, nor in 

glucose levels in blood and urine. Except for a liver 
glycogen effect (0.47%) the response of epinephrine 
treated rats was similar to control rats. A glyco- 
genolytic mechanism, different from that of epine- 
phrine, is suggested by the specific influence of 
glucagon on protein metabolism. (Acknowledgements: 

Eli Lilly Co., USAEC #W-7401-eng-49 and USPHS 

#A-611-C3.) 
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307. MECHANISM OF "GASTROINTESTINAL RADI. 
ATION DEATH." K. L. Jackson* and C. E 
Biochemistry Branch, U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

Previous investigation has shown that the fasted 
rat, after x-irradiation with 1500 r, loses an amount 
of sodium (principally in the feces) sufficient to cauge 
death (Jackson et al., Rad. Res., in press). Most of 
the excessive loss of sodium occurs on the 3rd post- 
irradiation day. The present investigation was car- 
ried out to determine if bile duct ligation in irradiated 
rats will reduce the excessive sodium loss and hence 
increase survival time. Ligation of the bile duct im- 
mediately prior to 1500 r (250 KVP) whole-body x- 
irradiation of fed rats increased the mean survival 
time from 3.3 days (3.0-3.6) to 5.6 days (5.0-6.3), 
Ligation of the bile duct 1 day post-irradiation is 
also effective, increasing the mean survival time 
from 3.3 days (3.0-3.6) to 5.0 days (3.3-6.0). De- 
creased sodium loss as a result of bile duct ligation 
is indicated as the mechanism of increased survival 
time, since bile duct ligation prevented the diarrhea 
and reduced the total sodium loss (3rd day) from 
1.20+.06 mEq to 0.27+.04 mEq. Durirg the 3rd post- 
irradiation day the volume of bile collected from 
irradiated rats with bile fistulae was 9.8+.1 ml con- 
taining 1.53+.08 mEq of sodium. Thus, the amount 
of sodium secreted in bile during the 3rd post- 
irradiation day could account for the increased total 
body sodium excretion seen at this time. These 
results are interpreted to mean that the primary 
factor in "gastrointestinal radiation death" is the 
inability of the intestine to absorb bile sodium, a net 
leakage of sodium through the mucosal wall from 
blood to lumen being a secondary factor. 


308. COMPOSITION OF DEVELOPING BONE RUDI- 
MENTS OF THE EMBRYONIC FOWL. Sylvia 
Fitton Jackson (intr. by Walter Bauer), Wheatstone 
Lab., King's College, London, England, and Dept. 
of Medicine, Harvard Med. School at Massachu- 
setts Gen. Hosp., Boston. 

The morphogenesis of cartilage and bone of the 
long bone rudiments of avian embryos has been 
studied by means of the electron microscope. Char- 
acteristic collagen fibrils were found in the matrix 
of periosteal bone and articular cartilage of older 
embryos, but in the matrix of epiphyseal, meta and 
diaphyseal cartilage the constituent fibrils were not 
more than 200A in diameter and no periodic struc- 
ture has been distinguished. The arrangement of 
mineral particles in relation to the fibrils has sim- 
ilarly been examined in the ossifying perichondrial 
and endochondrial regions, and control investigations 
of the histochemical properties of the tissue have 
been made. Chemical analyses have been performed 
on differert regions of the bone rudiments at various 
ages of the e-nbryo. The collagen content, based on 
hydroxyproline estimations, has been found to in- 
crease with age, e.g. the articular cartilage contains 
12%, 27% and 33% (dry weight) at 10, 16 and 20 days 
respectively. The hexose, hexosamine and sulphate 
contents have been estimated and paper chromato- 
grams for sugars and amino acids have been made. 
The significance of the correlated chemical analyses 
in relation to the morphogenesis of the tissues. and 
the process of calcification will be discussed. 
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$09. INFLUENCE OF DEOXYPYRIDOXINE ON 
METHIONINE ABSORPTION. Francis A. Jacobs 
(intr. by B. DeBoer). Dept. of Biochemistry, Univ. 
of North Dakota School of Medicine, Grand Forks. 
The influence of deoxypyridoxine on the intestinal 
absorption of D- and L-methionine was studied em- 
an in situ perfusion technique that has been 
described (J. Appl. Physiol., 11:136, 1957). Segments 
of the upper sma esi approximately 10 cm long 
were cannulated and perfused in adult Sprague- 
Dawley male rats which had been fasted 20 hr and 
anesthetized with sodium pentobarbital. All animals 
were maintained on a stock diet until the fasting 
period just prior to perfusion with 9.0 ml of 20mM 
methionine in 0.9% NaCl. It was found that the D- and 
L-methionine isomers were absorbed at the same 
rate when measurements were made of the continuous 





absorption or the net load exchanged for a 1-hr period. 


Deoxypyridoxine hydrochloride was administered to 
experimental groups by injection at dose levels of 

0.2 and 0.4 mg daily for periods up to 10 days. There 
was marked inhibition of intestinal absorption of both 
D- and L-methionine in rats treated with deoxypyri- 
doxine prior to perfusion. The inhibitory effect was 
brought on rapidly, and it did not matter if the injec- 
tions were made by either the intraperitoneal or 
subcutaneous route. 


310. ACTION OF Y-AMINOBUTYRIC ACID (GABA) 
AND STRYCHNINE UPON EVOKED ELECTRICAL 
RESPONSES OF CEREBRAL CORTEX. H. Jasper, 
§. Gonzalez,* and K. A. C. Elliott. Montrea 
Neurological Inst. of McGill Univ., Montreal, 
Canada. 

Further studies of the effects of topical GABA and 
strychnine on surface and deep responses of cat 
cortex have been carried out using a micrometer 
controlled tungsten microelectrode. The dendritic 
response to local cortical stimulation was converted 
from a negative to a longer latency positive electrical 
potential wave by GABA but a surface negative wave 
still appeared a few mm distant from the site of ap- 
plication of GABA. The surface negative component 
of the evoked potential response to a single shock of 
the white matter beneath the cortex was abolished 
by GABA leaving a large surface positive wave, but 
this was found to be related to a large negative po- 
tential response in the depths of the cortex (over 0.5 
mm) which was apparently unaffected by GABA. By 
volume conductor theory, the surface positive waves 
in response to either surface or subcortical stimu- 
lation following GABA could be explained by local 
blocking of excitability or conduction in superficial 
cortical dendrites which then act as a source for a 
distant "sink" of negativity, without postulating a 
local "inhibitory" response to stimulation. No an- 
tagonism could be demonstrated between GABA and 
strychnine; normal saline following GABA reversed 
the positive wave as quickly as strychnine (0.1-0.5% 
80l.) while surface positive waves remained positive 
if strychnine plus GABA was applied, even though 
strychnine spikes followed either surface positive or 
negative dendritic responses, apparently due to 
facilitation of interneuronal synapses. 
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311. TESTOSTERONE METABOLISM IN VITRO: 
COMPARISON OF METABOLITES FROM MALE 
AND FEMALE RATS. R. L. Jasper and M. E. 
Denison (intr. by L. L. Boyarsky). U.S. Army 
Med. Research Lab., Fort Knox, Ky. 

The work presented was done to further ascertain 
differences in steroid metabolism between male and 
female rats and its possible influence on adaptation 
and survival. Tissue slices of liver and kidney were 
incubated in Krebs-Ringer- Phosphate buffer with 
substituted MgCl, at 38°C. for 2hr. At the end of 
incubation, the tissue slices were extracted with an 
organic solvent and the aqueous layer discarded. The 
extract was then dried in vacuo and chromatographed 
in a heptane-propylene glycol system. Tissue 
extracts yielded 2 steroidal compounds from the 
kidney and 3 from liver slices. Kidney tissue yields 
residual testosterone from the substrate and a meta- 
bolite tentatively identified as androstenedione. 
Liver slices show residual testosterone from the 
substrate and dehydroepiandrosterone as a common 
metabolite. The compounds isolated from male and 
female kidney slices are identical. Liver slices 
from male and female kidney slices yield different 
compounds. Castrated male and normal male rats 
show the same compounds from kidney slices when 
both are maintained at room temperature. Identifica- 
tion of the compounds was achieved by paper chroma- 
tography, ultra violet spectra, and by formation of 
derivatives. Possible metabolic pathways will be 
discussed. 





312. ACTION POTENTIAL OF FROG MUSCLE 
TREATED WITH A TRACE METAL CHELATING 
AGENT. Howard Jenerick (intr. by W. S. 
McCulloch). Dept. of Biology, Massachusetts 
Inst. of Technology, Cambridge, Mass. 

Cupferron (5-20 mM. in Ringer fluid) rapidly 
lowers the resting potential to a new level near 76 
mv which is maintained up to an hour before falling 
further. Concurrently the overshoot of the action po- 
tential is significantly reduced. Conduction ceases 
when the resting potential falls below 70-75 mv. 
Conduction is normally maintained in K *-depolarized 
fibers down to a 55 mv resting potential. If the cup- 
ferron is washed out, conduction returns despite the 
low potential. The shape of these small action po- 
tentials is indistinguishable from those of similar 
height occurring in depolarized but otherwise normal 
fibers. The negative afterpotential is similarly 
unaltered when compared to normals on the basis of 
spike height but not of course resting potential. It 
seems improbable that the sodium potential has been 
altered, therefore it may be postulated that this 
chelating agent interferes with the sodium currents 
generating the action potential. This hypothesis was 
tested in the clamped squid giant axon found valid. 
(Supported by research grant B-861 from the Natl. 
Inst. of Neurological Diseases and Blindness.) 
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313. INFLUENCE OF VASOCONSTRICTOR TONE 
’ LEVEL ON BLOOD PRESSURE RESPONSE TO 

EPINEPHRINE. Kenneth E. Jochim and W. Shirer 

Hampton.* Dept. of Physiology, Univ. of Kansas, 

Lawrence. 

In dogs under Pernocton-Inactin or Nembutal anes- 
thesia, a single i.v. injection of epinephrine (0.1-6.0 
ug/kg) normally causes a steep initial rise in mean 
arterial pressure, then an abrupt fall, and finally a 
slower and longer-lasting secondary rise and return 
to control level. Absolute and relative magnitudes 
and durations of these phases are dose-dependent. 





When sympathetic vascoconstrictor tone was increased 


by occluding both common carotid arteries, by cutting 
both sinus nerves, or by acute hemorrhage, the de- 
pressor phase of the epinephrine response was en- 
hanced and the secondary rise in pressure was 
diminished or abolished. After ganglionic blockade by 
TEA or Penthonium, epinephrine produced a simple 
rise in pressure followed by a return to control level 
with no visible depressor phase. These results are 
compatible with the assumption that the depressor 
phase of the epinephrine response is due to inhibition 
of sympathetic vasoconstrictor tone by epinephrine. 
(Supported by PHS grants.) 


314. THALAMO-CORTICO- THALAMIC SYSTEM. 
Frederic H. Johnson (intr. by A. Omachi). Neuro- 
physiology Lab., Dept. of Psychiatry, Univ. of 
Illinois, Chicago. 

Neuroanatomy has demonstrated the fact that the 
dorsal thalamus projects on the cerebral cortex and 
that the cerebral cortex projects on the dorsal thala- 
mus. This was demonstrated by retrograde chroma- 
tolysis, the Marchi method, and the Golgi method. 
The theoretical structural picture is thalamo-cortico- 
thalamic, or (said another way) a dorsal thalamic 
cell sends its axon to the cerebral cortex, which in 
turn sends its axon to the dorsal thalamus, where a 
cell sends back its axon. This theoretical arrange- 
ment was tested by placing a strychnine crystal, or a 
solution of strychnine in the dorsal thalamus with the 
aid of a Horsley-Clarke stereotaxic instrument, and 
also by placing strychnine saturated filter paper on 
the cerebral cortex of cats and recording the sub- 
sequent strychnine spiking with a Grass EEG ma- 
chine. The results are that the strychnine placed in 
the pulvinar or lateral posterior nucleus of the thala- 
mus. causes spiking in the cortex, related in time to 
the thalamic spiking. The application of strychnine 
to the cortex, which showed spiking following thalamic 
stimulation, causes the thalamus to spike. These 
results confirm the theoretical anatomical picture of 
a thalamo-cortico-thalamic system. 
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315. INTESTINAL WEIGHT CHANGES DURING : 
HEMORRHAGIC HYPOTENSION. Paul C. Johnson 
(intr. by E. E. Selkurt). Dept. of Physiolo 
Western Reserve Univ., Cleve » Ohio 
In an earlier investigation of intestinal weight in 

hemorrhagic shock, it was noted in most experiments 

that the intestinal weight decreased during hemor- 
rhagic hypotension. However, in a number of in- 
stances an increase was observed. To determine the 
factors responsible for these changes, effects on 
intestinal weight of local alteration of arterial and 
venous pressure of the segment, denervation, epi- 
nephrine discharge and intestinal tonus were ex- 
amined. A 30-min reduction of arterial pressure to 

60 mm Hg and of venous pressure by approximately 

6 cm induced by hemorrhage or by local arterial 

occlusion produced approximately equivalent reduc- 

tions of intestinal weight. However, when venous 
pressure was held constant and arterial pressure 
was reduced, hemorrhage produced a much larger 
weight reduction than did local occlusion. This effect 
of hemorrhage was abolished by denervation of the 
segment. Tonus changes apparentlv did not contrib- 
ute to the weight change. Attention was next directed 
to factors responsible for the weight increase some- 
times seen with hemorrhage. In such preparations 
local reduction of arterial and venous pressure caused 
intestinal weight to fall, while equivalent changes 

produced by hemorrhage were accompanied by a 

weight increase. Adrenalectomy abolished this weight 

increase. It appears that local reduction of venous 
pressure, nerve activity and epinephrine discharge 
are the factors primarily responsible for the diverse 
weight changes seen with hemorrhage. 





316. DIFFERENCES IN ACTION OF HUMAN, HOG 
AND DOG GASTRIC JUICE ON ABSORPTION OF 
Co-60 VITAMIN Bj2 BY RAT LIVER SLICE. 
Philip C. Johnson and Theda Driscoll (intr. by 
Stewart Wolf). VA Hosp. and Univ. of Oklahoma 
Med. Ctr., Oklahoma City. 

In confirmation of the work of O. N. Miller and 

F. M. Hunter, (Proc. Soc. Exptl. Biol. & Med. 96:39, 

1957) we have shown that the addition of 50 ug of hog 

intrinsic factor concentrate increases Co-60 labeled 

vitamin B), absorption by a rat liver slice from 

.024%/mg-.045%/mg. On the other hand, concentra- 

tions over 100 ug inhibit absorption to below the con- 

trol values. In an attempt to test the specificity of 
this technic as a measure of intrinsic factor activity, 
we have made use of lyophilized human and dog 
gastric juice. Fifty ug of dog gastric juice increases 
the absorption of .054%/mg and concentrations up to 

250 ug continue to increase and do not inhibit this 

absorption. Similar concentrations of human gastric 

juice only inhibit and do not enhance Co-60 vitamin 

Bj absorption by the liver slice, although these 3 

preparations were active in patients with pernicious 

anemia. J. Abels et al. (Science 126:558, 1957) have 
shown that rat gastric juice is active in the pernicious 
anemia pateint while H. O. Niewig et al. (Proc. Soc. 

Exptl. Biol. & Med. 91:328, 1956) have shown that 

human gastric juice is not active in the gastroectom- 

ized rat. These data suggest a species specificity of 
the factors involved in vitamin Bj)» absorption. 
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PHYSIOLOGY 


$17. PULMONARY CAPILLARY BLOOD FLOW AND 
DIFFUSING CAPACITY BEFORE AND AFTER 
SUCCESSFUL TREATMENT FOR HYPERTHY- 
ROIDISM. R. L. Johnson, Jr., M. K. Stein and P. 
Kimbel (intr. by R. E. Forster). Dept. of Phys- 
jology and Pharmacology, Grad. School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia, 
Pulmonary capillary blood flow Q.) and pulmonary 
diffusing capacity (D, ) were measured by the ple- 
thysmographic technique of Lee and DuBois and a 
modification of Krogh's single breath CO method, 
respectively, in 5 patients before and after treatment 
for hyperthyroidism. In 2 of these patients pulmonary 
capillary blood volume (Vc ) and membrane diffusing 
capacity (Dm ) were estimated by the method of 
Roughton and Forster. In all patients an appreciable 
decrease in resting Q. occurred following return to 
a euthyroid state without corresponding decreases in 
D, or YW. Mean values for Q. before and after treat- 
ment were 8170 and 4070 ml/min respectively, and 
corresponding means for D, were 16.3 and 15.7 
ml/(min x mm Hg). Previous work from this labo- 
ratory has indicated that in normal subjects during 
exercise increases in Q,, similar in magnitude to 
those produced by the hyperthyroid state in these 
patients, are accompanied by significant increases in 
both D, and V,.. Additional work here has shown that 
the presumed elevations in pulmonary intravascular 
pressures associated with brief periods of G-suit 
inflation are unaccompanied by changes in D;, or V,. 
Collectively these observations are compatible with 
aview that there are important factors affecting the 
pulmonary capillary bed other than increased intra- 
vascular pressure or pulmonary blood flow. 





318. EFFECTS OF CORTISONE, ACTH AND PRO- 
LACTIN ON LACTATIONAL PERFORMANCE 
AND MAMMARY INVOLUTION IN PARTURIENT 
RATS. Robert M. Johnson* and B. V. Alfredson. 
Dept. of Physiology and Pharmacology, Michigan 
State Univ., East Lansing. 

In 2 experiments, a total of 76 lactating rats were 
injected once daily for the first 18 days postpartum 
as follows: controls, saline only; 0.5 mg cortisone; 
1,0 mg cortisone; 1.0 mg ACTH; 1.0 mg prolactin. 
The litters were reduced to a uniform number on the 
day of parturition, and were weighed once daily. In 
the first experiment, the average litter weight gains 
were significantly increased over the controls when 
the mother rats were injected with 0.5 mg but not 
with 1.0 mg cortisone. In the second experiment, 
average litter weight gains were as follows: controls, 
137.0+2.6 gm; 0.5 mg cortisone, 172.4+4.6 gm; 1 mg 
cortisone, 163.7+4.2 gm; 1 mg ACTH, 160.4+6.6 gm; 
prolactin, 165.9+8.3 gm. At the end of 18 days, the 
young were removed and injections were continued in 
the mother rats for an additional 10 days, at the end 
of which time they were killed and the mammary 
glands were removed for histological examination. 
Cortisone and prolactin significantly retarded lobule- 
alveolar involution, while ACTH was less effective in 
this respect. It is concluded that in the doses em- 
ployed, cortisone, ACTH and prolactin were gala- 
ttopoietic in action and inhibited mammary involution. 
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319. PLATELET FACTOR 3 IN BLOOD COAGULA- 
TION. Shirley A. Johnson and Daniel H. Basinski.* 
Henry Ford Hosp., Detroit, Mich. 

Crude platelet extracts and purified platelet factor 

3 both activate purified prothrombine to thrombin, 

are active in the thromboplastin generation test and 

correct the poor prothrombin consumption of the 

thrombocytopenic state (50,000 platelets/cu mm or 
less). Further purification by ether extraction of 
platelet factor 3 only results in a product which is 
active in the last two tests, but not the first. The 
poor prothrombin consumption time of the thrombo- 
cytopenic state is due not to residual prothrombin 

but to a component that can be purified partially using 

techniques similar to those used to purify prothrom- 

bin. This component exhibits some of the same 
chemical characteristics as prothrombin. The re- 
lationship of platelet factor 3 activity to various plate- 
let fractions is being studied using these assay 
procedures. 


320. HUMAN ODOR PANEL AND OLFACTORY 
THEORY. James W. Johnston, Jr. (intr. by C. F. 
Morgan). Georgetown Univ., Washington, D. C. 
An organoleptic technique was used to determine 

the specific nasal acuity of 97 naive humans and 

odorant-intensity discrimination by the best 12 of 
them. Those prospective judges whose early results 

were either outstanding or poor were given 45 

Triangle Discrimination Tests (5 tests per session). 

The N = 45 is the overall appraisal of specific acuity 

for the pure homologous compounds methyl-4- 

carbomethoxypimelate and methyl-4-carbomethoxy- 
4-methylpimelate (bland esters with different quali- 
ties). Rao's Sequential Analysis will be used to 
demonstrate that a) this method saves labor and 
material and b) that the performances before and 
after acceptance or rejection are consistent. In 
order to test an attribute of Amoore's Theory of the 

Stereochemical Specificities of the Human Olfactory 

Receptor, the subjects were, also, asked to rank the 

intensities of the 2 compounds. The esters were 

applied to deodorized glass wool within 2-quart 
brandy glasses ccvered by wat7h glasses. The liquid 
phase was introduced in excess to insure the maxi- 
mum vapor concentrations. The man/sessions saved 

were 32 for p)=0.6, a=.05; 7 for p}=0.6, a=.01; and 27 

for pi=.75, a=.05. Further analysis of the intensity 

rankings for "consistent" performance yielded 6 

judges who upheld the prediction that the des methyl 

homologue is the more intense and 6 who refuted it. 

Olfactometric experiments are necessary to deter- 

mine if certain judges will reverse their rank order 

at a lesser intensity. Lactones related to these 
esters may provide a better test 1s they may better 
fit the submicroscopic primary sites. 
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$21. POSTTRAUMATIC SODIUM RETENTION. H. E. 
Jgrgensen,* and J. U. Schlegel. Univ. of Rochester 
School of Medicine and Dentistry, Dept. of Surgery, 
Urological Research Lab., Rochester, N. Y. 

Since trauma usually leads to hyponatremia, post- 
traumatic sodium retention could be secondary to 
water retention. An approach to the problem is to 
eliminate the water retention by establishing a solute 
diuresis. Three groups of patients are presented: I: 
22 treated postoperatively with 4% urea i.v.; II: 12 
with burn and crush injuries treated with 4% urea 
i.v.; II: 20 controls treated postoperatively with 
routine i.v. fluids. The weight changes were as 
follows: group I: -864.6:170.4 gm, with no signifi- 
cant change in serum sodium; group II: +394.04+235.5 
gm, with unchanged serum sodium; group III: -351.0 
+195.2 gm, with significantly decreased serum sodium. 
The sodium excretion in patients in group I was 
slightly higher than in patients in group III, but shows 
a smaller negative balance. This indicates a potential 
retention in both groups illustrated by severe posi- 
tive sodium balance in the patients in group II. Con- 
clusions: 1) the serum sodium concentration in the 
patients in groups I and II appears unrelated to the 
mechanism releasing sodium retention. 2) The 
commonly observed decrease in serum sodium values 
postoperatively are due not to exchange with intra- 
cellular potassium ions, but to dilution secondary to 
water retention. 3) Urea induced osmotic diuresis 
does not change the postoperative sodium retention. 
(Supported in part by Office of Naval Research.) 





322. GLUCOSE Tm DURING HYPOTHERMIA. G. S. 
Kanter. Dept. of Physiology, Albany Med. College, 
Albany, N. Y. 

The quantitative alterations in both glomerular 
filtration and tubular reabsorption of glucose before, 
during and after onset of hypothermia were investi- 
gated. Hypothermia was induced by packing anesthe- 
tized dogs in crushed ice. Urine was collected by 
direct cannulation of the ureters and arterial blood 
was obtained from a femoral cannula. Creatinine was 
used to measure G.F.R. and glucose was analyzed by 
the glucose-oxidase method. During the control pe- 
riod (rectal temp. 37.5+S.E..3°C.) it was found that 
only a trace (12+2.1 mg%) (.04+.01 mg/min) of glucose 
spilled over into the urine. With the development of 
hypothermia a progressive fall in glomerular filtra- 
tion rate was observed (61.9:4.1 ml/min at control 
R.T. to 22.344.5 ml/min at R.T. of 24-27°C.). In 
spite of the fact that less fluid was filtered across 
the glomerulus (probably due to falling renal B.P.) 
both the urine volume and the glucose excretion 
increased markedly (4691108 mg%) (3.1+.54 mg/min) 
at R.T. of 24-27°C. There is obviously a twofold 
effect of hypothermia on renal function, physically 
via the cardio-vascular system resulting in a falling 
G.F.R. and chemically on the tubular reabsorptive 
processes resulting in decreased glucose reabsorp- 
tion. To study the kinetics of this decreased glucose 
reabsorption in hypothermia the glucose Tm was in- 
vestigated. In a typical case it was found that ina 
15-kg dog the average (3 periods) control glucose Tm 
was (350.318.2 mg/min) (the E/F ratio being 58%). 
At 24°C. R.T. the Tm was 60.9 mg/min (the E/F 
ratio being 76%). (Supported by Contract AF 41(657) 
164, School of Aviation Medicine, Randolph AFB, 
Texas.) 
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323. ELECTRICAL ACTIVITY OF RABBIT UTERINE 
MUSCLE MONITORED BY IMPLANTED ELEC- 
TRODES. C. Y. Kao. Dept. of Pharmacology, 
State Univ. of New York, Downstate Med. Ctr., 
Brooklyn. 

Simultaneous recordings of electrical activities 
from both uterine horns of conscious unrestrained 
rabbits for periods up to 8 wk have been made by 
means of chronically implanted surface electrodes, 
This technique makes possible monitoring the same 
group of myometrial cells under different conditions 
over many days. Two general types of electrical 
activity originate from the myometrium. In uterine 
muscle deprived of estrogenic influence by 
oophorectomy, a slow and irregularly oscillatory 
potential predominate, occurring at 2-3 cycles/min, 
Within 24 hr of a single intramuscular injection of 
estradiol, these become reduced in amplitude and 
frequency. In addition, spike-like activity, each 
lasting for ca. 200 msec appear at 1-2 min intervals, 
usually as short bursts. These changes and the size 
of the spikes can be increased by daily injections of 
estrogen, and reversed by cessation of the hormone 
treatment. During the latter half of pregnancy the 
oscillatory activity is more pronounced in amplitude 
and frequency in both sterile and pregnant horns. 
Shortly preceding and throughout parturition frequent 
and sustained bursts of spikes emerge. Each spike 
may reach 2-3 mv and occur within 0.5 sec of a 
preceding identical one. In postpartum myometrium 
only small oscillations remain. The observations 
suggest that estrogen affects the spike-producing 
mechanism of the uterine smooth muscle by promoting 
synchronous discharges of large numbers of cells. 
(Supported by PHS Grant A-1713.) 


324. SEPTICEMIC, CUTANEOUS ULCERATIVE 
DISEASE OF LABORATORY TURTLES. Harold 
M. Kaplan. Dept. of Physiology, Southern 
Univ., Carbondale. 

A prevalent, highly infectious disease of turtles 
obtained from the north central region of this country 
is characterized by lethargy, reduced muscle tone 
and movements, limb paralysis, loss of toenails or 
toes, a film covering the eyes, cutaneous vasodilation 
and bleeding, cutaneous ulcers on the limbs and flesay 
body with progressive decay, vacuolization and 
destruction of red blood cells, involvement of organs 
and usually fatal septicemia. The disease occurs at 
all seasons and has affected available species of 
Pseudemys, Chrysemys and Emys. It is naturally 
transmissible in water into frogs, and has been ex- 
perimentally transmitted into frogs, turtles, guinea 
pigs, mice, rabbits and dogs. The poikilotherms are 
more readily infected, perhaps through antibody 
deficiency. Transmission of turtle disease to 
mammals has hitherto seemed unlikely. The causa- 
tive organism isolated from all lesions was identified 
as Escherichia freundii. It can reproduce the disease. 
Although ordinarily harmless in the intestine, it may 
enter the body through abraded surface epithelium 
and become strongly hemolytic. It is inhibited in vitro 
by aureomycin, chloromycetin and tetracycline. In 
preliminary studies, turtles are effectively treated 
with chloromycetin given twice daily intramuscularly, 
intraperitoneally or subcutaneously. The initial dose 
is 6 mg/100 gm soft tissue weight, then 3 mg (in 1 cc)/ 
100 gm for at least 5 days. The intracardiac dose is 
6 mg/day, in 2 doses, regardless of weight. Treat- 
ment of susceptible species is being investigated. 
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PHYSIOLOGY 


$25. PRESSURE-VOLUME RELATIONSHIPS IN THE 
LEFT ATRIAL APPENDAGE. Leo M. les 
(intr. by Daniel D. Feller). bepl-at Bayslebgy 
and Biophysics, Univ. of Washington, Seattle. 
Previous studies of the mechanical properties of 
myocardium have generally been performed upon 
isolated muscle strips in which the viability of the 
tissue had necessarily been seriously compromised. 
For the present study, a pouch formed from the left 
atrial appendage of a living dog was investigated in 
situ. The pouch was created by drawing tighta 
gnare encircling the base of the appendage. By this 
means normal blood supply to the tissue was inter- 
rupted for periods less than 30 sec. Continuous 
pressure records were obtained through a cathether 
entering the auricle at its apex. A second catheter 
entered the apex coaxially surrounding the pressure 
cathether. This second tube connected to 2 motor 
driven syringe pumps. The smaller pump generated 
rapid sinusoidal changes in pouch volume while the 
larger pump shifted the baseline of these changes in 
aslow sinusoidal pattern. Heart rate was controlled 
during these experiments by stimulating the vagus 
nerve to the point of cardiac arrest, and then stimu- 
lating the region of the sino-auricular node with a 
controlled repetative pulse. Pressure volume rela- 
tionships in these preparations describe hysteresis 
loops. These loops are being studied for the effects 
of changes in heart rate, in degree of distention, 
and of epinephrine infusion. (Supported in part by 
grants from the Amer. Heart Assn. and the Natl. 
Heart Inst.) : 


326. ENERGY COST OF WALKING IN MILITARY 
TYPES OF FOOTGEAR. Peter V. Karpovich, C. 
E. Keeney* and A. A. Alexander.* Dept. of Phys- 
iology, Springfield College, Springfield, Mass. 
Six types of U.S.A., British and Canadian boots 

were used. American boots were standard or con- 

ventional and experimental, the latter containing 
experimental insoles or outsoles or both. The ex- 

perimental insole, called "functional" consisted of a 

wedge-like insert covering the medial half of the 

heel. The experimental outsole, called Hack or 
tipple sole, was made from thick rubber and had 
transverse "ripples."" U.S.A. and Canadian boots 
came in sizes from 8 to 10 and widths B, D and EE. 

British boots came in sizes 8, 9 and 10 and widths 

§,Mand L. Exercise consisted of walking on a 

motor-driven treadmill at 3.45 mph. Oxygen con- 

sumption was measured by a closed circuit method. 

No differences in energy expenditure was found for 

the standard and ripple sole boots whether they had 

conventional or functional insoles. The British Cold- 

Wet and the Canadian Army boots caused greater 

energy expenditure than either the American, British 

Army or Canadian Air Force boots. This difference 

did not depend on the difference in weight but on the 

difference in construction. When the weight of the 

British Army boot was made equal to the heavier 

British Cold-Wet boot, the difference still remained. 

The effect of the functional insole in the U.S.A. low 

quarter shoes (dress shoes) was also studied. It 

taused no change in energy cost of walking. (Sup- 

ported by grant DA 19-129-QM-309, O.I. 907, Q.M. 

Research and Engineering Ctr., USA.) 
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327. EFFECT OF FERRIC CHLORIDE ON CHOLES- 

TEROL METABOLISM. Esko Karvinen (intr. by 

L. A. Crandall, Jr.). Clin. Science Dept., Univ. of 

Illinois College of Medicine, Chicago. 

Bile is obligatory for cholesterol absorption. 
Further, bile acids are the main products of catabo- 
lism of cholesterol. Since ferric chloride is capable 
of precipitating bile acids in vitro, it was considered 
worthwhile to evaluate its effects on cholesterol 
metabolism in intact animals. It was found that ferric 
chloride feeding did not change markedly the absorp- 
tion of large amounts of cholesterol in normal rats 
nor did it increase the excretion of sterol on a cho- 





lesterol free diet. Absorption of traces of cholesterol- 


4-c!4 with no carrier cholesterol was slightly im- 
paired by ferric chloride feeding. The amounts of 
liver sterol and fatty acid were not altered by ferric 
chloride in animals on a cholesterol free diet. Bio- 
synthesis of fatty acide from acetate-1-C!4 in the 
liver in situ was not changed, but the hepatic bio- 
synthesis of sterol from acetate-1-C!* was quadrupled 
in the ferric chloride fed rats on a cholesterol free 
diet. However, the turnover of a trace of fed 
cholesterol-4-C!4 in the liver was not significantly 
altered by the administration of ferric chloride with 
an otherwise cholesterol free regimen. 


328. CHARACTERISTICS OF "EMOTIONAL EEG 
AROUSAL" IN THE RABBIT. M. Kawakami* and 
Charles H. Sawyer (intr. by D. B. Lindsley). Univ. 
of California at Los Angeles Med. School and VA 
Hosp., Long Beach. 

Studies have been made of sexual behavior and 
related electroencephalographic (EEG) changes in 
unanesthetized, unrestrained female rabbits. In the 
estrous rabbit, copulation or artificial stimulation 
of the vagina induces a sleep-like EEG correlated 
with sleepy behavior. After several minutes, how- 
ever, the sleep-like EEG usually changes to one of 
"hyper-arousal" characterized by a high amplitude 
8/sec rhythm, especially in the hippocampus and its 
projections, and low amplitude fast activity in olfac- 
tory projections. We have tentatively called this 
EEG pattern "emotional arousal" (EA). During EA, 
which lasts from several seconds to a few minutes, 
the rabbit lies prone with its head on the floor, its 
ears retracted, its eyes almost closed, its pupils 
constricted, its heart and respiratory rates slowed, 
and without motion except for apparently involuntary 
jaw movements and twitching movements of the ears 
and eyelids. On recovery of the normally alert EEG, 
the animal usually starts immediately to eat feces 
or food. EA can also be induced by slow frequency 
(5/sec) direct stimulation of various hypothalamic 
or rhinencephalic regions, as well as by intravenous 
injection of epinephrine or human chorionic gonado- 
trophin. The relations of EA to activation of the 
adenohypophysis are under investigetion as it also 
the influence of pituitary blocking drugs on EA. Pre- 
liminary experiments with reseipine indicate that 
this drug may lower the threshold cf EA while not 
affecting the threshold of the reticular activating 
system. 
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329. OCCURRENCE AND PROPERTIES OF NUCLEIC 
ACID-AMINE COMPLEXES. Donald L. Keister 
(intr. by Guilford G. Rudolph). cal 
Chemistry, School of Medicine, Univ. of Maryland, 
Baltimore. 

Spermine, spermidine and putrescine are essential 
growth factors for Hemophilus parainfluenzae. The 
growth factor stored in the bacterial cells is ina 
bound state and can be precipitated from cell extracts 
by alcohol, acetone or protamine sulfate. The amine- 
binding component is apparently cellular nucleic 
acid. The complex is stable in a boiling water bath 
for at least 10 min. It is stable within a pH range of 
4-11; however, it is completely dissociated by 1.5- 
2.0% NaCl. Various amines are bound by sonic ex- 
tracts of H. parainfluenzae, however, no specificity 
has been noted for amines active as growth factors 
as contrasted with amines inactive in supporting 
growth. When whole celis or sonic extracts are in- 
cubated in Tris buffer, the ribonucleic acid is de- 
graded by an enzymatic reaction. The pH optimum in 
sonic extracts is 7.2, the optimum temperature is 
37°C., and the optimum ionic strength is approxi- 
mately 0.1. Spermine at 2.5 x 10-4 M is a potent 
inhibitor, completely blocking the degradation, Sper- 
mine also inhibits purified ribonuclease and deoxy- 
ribonuclease although to a lesser extent than in sonic 
extracts. The mechanism of this inhibition may 
involve complexing of spermine by the nucleic acid 
substrates. The breakdown of ribonucleic acid occurs 
in sonic extracts of various microorganisms and 
spermine inhibits this degradation to some degree in 
all cases. (Supported by Grant 595-06, Microbiology 
Branch, ONR.) 








330. COMPARISON OF ACID-BASE BALANCE AND 
RESPIRATORY RESPONSE TO CO, DURING 
ALTITUDE ACCLIMATIZATION. Ralph H. Kellogg, 
Donal J. Reed* and Arthur R. Todd. pt. 
Physiology, Univ. of California, Berkeley, and 
White Mountain Research Sta., Big Pine, Calif. 
Three healthy adult male sea level residents were 

studied at sea level, for 3 wk at 14,250 ft and for 3 

wk after return to sea level. Response to CO» was 

assessed by measuring ventilation and endtidal Paco, 


while the subject breathed graded CO, mixtures con- 
taining about 150 mm Hg Po, . The alveolar Pco, 


required to stimulate ventilation to an arbitrarily 
chosen level of 26 1/min BTPS averaged 43 mm Hg 
in control studies, 29 at altitude and 39 after return. 
The pH of venous blood samples was measured after 
equilibration with each of 2 CO, tensions in 150 mm 
Hg Po,. The P associated with an arbitrarily 
chosen pH of 7.40 was determined by interpolation 
on a log plot and averaged 40 mm Hg in control 
studies, 34 at altitude and 37 after return. Each fig- 
ure averages 2-5 studies in each subject more than 
4 days after changing altitude, since most of each 
change occurred in the first 3 days. Thus the shift 
in CO2 response was about twice the shift in acid- 
base balance of the blood under these conditions, 
and CO, stimulated breathing at a more alkaline 
arterial pH than at sea level. This was confirmed 
by measuring the pH of arterial samples during 1 
CO>2 test in each subject at sea level and after 2 
weeks at altitude. (Supported by a Natl. Science 
Fndn. grant.) 








Pa 






84 PHYSIOLOGY 


331. MECHANICAL BEHAVIOR OF THE RAT PAp. 
ILLARY MUSCLE. John J. Kelly and B. F. Hoff- 
man (intr. by J. O. Pinkston). Depts. of Medicine 
and Physiology, State University of New York 
College of Medicine, New York City. 

The papillary muscle isolated from the rat left 
ventricle has been found a stable preparation with 
predictable behavior. Tension developed during 
isometric contraction increases as a function of 
resting tension‘up to values between 2-3 gm. Above 
this, twitch tension is largely independent of resting 
tension until the latter exceeds 7-10 gm. Maximal 
twitch tension per mg muscle weight is inversely 
related to the weight of the muscle; average values 
are 250 mg/mg for msucles weighing 4-5 mg and 50 
mg/mg for muscles of 18-20 mg. When the twitch 
tension is expressed as a percent of the maximum 
tension developed, all muscles reveal a remarkable 
“constancy of behavior over a 6-hr period reaching 
peak tension in 30-60 min and showing decrement at 
a rate of 20%/hr thereafter. This preparation 
develops its greatest contractile force at the lowest 
rates of stimulation; as frequency increases twitch 
tension falls. This behavior contrasts with that 
reported for papillary muscles of cat and dog which 
exhibit increasing tension up to a critical frequency 
of stimulation. Variations in the concentration of 
Ca++ and K+ have little effect on twicth tension unless 
the preparation is depressed by hypoxia or substrate 
depletion. Unlike cat papillary muscle and frog 
ventricle, twitch tension of this preparation is little 
affected by addition of plasma from rat, dog or man 
in concentrations up to 75%. When Na+ is decreased 
to 66% of normal, twitch tension is decreased both 
in normal muscles and in those depressed by hypoxia 
and high rates of stimulation. (Supported in part by 
a grant from the Public Health Service.) 


332. PROLIFERATION OF THE LIVER RETICULO- 
ENDOTHELIAL SYSTEM. Lola S. Kelly. Donner 
Lab., Univ. of California, Berkeley. 

Following the temporary blockade of the reticulo- 
endothelial (R.E.) system by injection of colloids, 
the phagocytic function of the liver gradually returns 
to normal. Also phagocytic activity can be increased 
above normal by the injection of yeast cell walls 
(Zymosan). It has been suggested that formation of 


(Benacerraf et al. Brit. J. Exptl., Path. 35:97, 1954; 
and Fed. Proc. 16:860, 1957). The experiments to be 
reported were undertaken to test this hypothesis. 
Desoxyribosenucleic acid synthesis, as measured by 
the incorporation of radioactive phosphate, has been 
used as a sensitive indicator of new cell formation. 
P32 was injected into mice 2 or 3 days after the 
injection of a blockading dose of colloids (carbon or 
saccharated iron oxide) or of Zymosan. Two hours 
later the mice were sacrificed and liver DNA was 
isolated for the determination of specific activity. 
Values in the treated mice were 2-10 times those in 
controls indicating a dramatic increase in cell 
proliferation. Radioautographic experiments are in 
progress in an attempt to define the cell type pri- 
marily responsible for this increased DNA synthesis. 
Preliminary histological studies indicate an increase 
in the number of littoral cells after Zymosan 
treatment. 











new R.E. cells occurs under both of these conditions — 
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$83. RESPONSE OF SOMATOSENSORY CORTICAL 

UNITS TO VARIATIONS IN STIMULUS INTENSITY. 

Thelma T. Ke and A. L. Towe (intr. by A.C. 

Young). Dept. of Physiology and Biophysics, Univ. 

of Washington, Seattle. 

Changes in response latency (L) with changes in 
stimulus intensity (I) were studied in 110 units iso- 
ted at various depths in somatosensory cortex of 
{6 cats and 4 monkeys variously anesthetized. Three 
piterns of response to contralateral forepaw shocks 
emerged as I increased from threshold (I) to 20-501, : 
continuous transition in L, 4L/AI gradually approach- 
ing maximum at I; (61%); abrupt increase in L as I 

ched I, the shift occurring near 21, (22%); no 
|e in L (17%). Occasionally above 101,, L again 





increased, suggesting mobilization of higher thresh- 
oid, inhibitory pathways. In monkey, stimulation of 
wjacent digits yielded different patterns in the same 
wit. Similar L changes followed median or super- 
ficial radial nerve shocks. Neighboring units often 
haved differently, one responding with shorter L to 
nedian nerve than to foot-pad shocks, the other 
reversed. L-I curves from nerve and skin were not 
sperimposable by adjustments in I. Thus, the sug- 
gested inhibitory path is discrete, not affecting all 
dements in a given cortical volume. The mecha- 
tism of L change apparently involves cortex, for 
contralateral cortical shocks yielded similar L-I 
functions. (Aided by the Natl. Insts. of Health 

grant B-396 and the Washington State Fund for 

Biology and Medicine.) 





4. BLOOD VOLUME DETERMINATION IN CoCly 
TREATED ANIMALS. Richard S. Kerstine,* K. 
B. Moore* and K. C. Huang. Dept. of Pharma- 
cology, Univ. of Louisville, Louisville, Ky. 

Two groups of albino rats of the same age, one 
ffoup non- splenectomized the other splenectomized 
ud arsenic treated 30 days previously, received 
intraperitoneal injection of CoCl, solution 10 

for 30 - 80 days. Simultaneous determination 

#T-1824 volume and P 32 red cell volume was per- 

frmed in these animals under unanesthesized con- 

tition. The non-splenectomized rats showed a 

urked increase of red cell volume, plasma volume 

id Hb concentration. The splenectomized group 

tid not respond, except with an increase of plasma 

Wlume. Hemoglobin was crystallized from the 

tod of CoCly treated non-splenectomized and 

plenectomized dogs. The splenectomized animal 

towed no polycythemia but formation of Met-Hb 
tithout oxidation of the sulfhydryl groups. Our 

Rsults suggest the possibility that the polycythemic 

lect of CoCl, requires the presence of the spleen, 

thich may act as an important erythropoietic organ 

Wer the CoCl, stimulation. (Aided by a grant from 

tart Assns. of Kentucky and McCracken County of 

lentucky.) 
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335. PERFUSION OF INTESTINE IN PREVENTION 
OF SHOCK AND DEATH FOLLOWING TEMPORARY 
OCCLUSION OF THORACIC AORTA. Fred B. 
Kessler,* Andrew M. Blaszkowski* and William 
M. Parkins. Harrison Dept. of Research Surgery, 
Univ. of Pennsylvania Schools of Medicine, 
Philadelphia. 

Thoracic aorta occlusion at T 8-10 for 90 and 120 
min was 100% fatal for anesthetized beagle hounds. 
Superior mesenteric artery perfusion with carotid 
arterial blood at 10 cc/kg/min, during the 90- min 
occlusions, produced 72-hr survivals in 8 of 10 dogs. 
Three of these died of secondary complications after 
72 hr. Abdominal aorta perfusion via the femoral 
artery at 10 cc/kg/min in 90-min occlusions produced 
100% survivals, while simulatneous occulsion of the 
superior mesenteric artery in a similar group de- 
creased the survival rate to 20%. Abdominal aortic 
perfusion during 120 min of occlusion at rates of 10 
cc/kg/min produced 40% survivals while rates of 20 
ce produced 100% survivals, thus showing the impor- 
tance of perfusion volume per unit time. Liver per- 
fusion via the portal vein at 10 cc/kg/min during 90 
min aortic occlusion is under study. Superior 
mesenteric artery perfursion greatly curtailed the 
severe intestinal hemorrhage, hemoconcentration, 
and hypotension which were so marked in the con- 
trols. This evidence suggests that intestinal ischemia 
is a significant factor inthe shock and death following 
temporary occulsion of the thoracic aorta. (Supported 
in part by Army Contract DA-49-007-MD-511.) 





336. LOCALIZATION OF ACTION OF A MERCURIAL 
DIURETIC IN THE DOG. R. H. Kessler, K. 
Hierholzer and R. F. Pitts (intr. by J. C. Hinsey). 
Cornell Univ. Med. College, New York City. 
Diuretic mercurial compounds act directly on the 

kidney to produce a transient increase in water and 

salt excretion. This effect has been attributed to 

interference with reabsoprtion of filtered salt. By a 

variety of indirect means this interference has been 

variously localized in proximal and distal segments 
of the nerron. In the present study more direct 
evidence is presented that the inhibition of sodium 
and chloride reabsorption by chlormerodrin occurs 
within the proximal segment of the dog kidney. The 
technique of these experiments is that described by 

Malvin, Sullivan and Wilde and consists of collecting 

multiple, serial samples of urine formed subsequent 

to a period of ureteral clamping. The period of 
stasis accentuates certain tubular functions, well 
established as to site, permitting surprisingly 
precise division between proximal and distal segment 
activity. Samples of this statically formed urine from 
the proximal segment show significantly elevated 
concentrations of sodium and chloride under condi- 
tions of diuresis induced by mercury. These same 
samples also contain the maximum mercury con- 
centrations. The distal segment samples show 
identical concentrations of sodium and chloride in 
both control and mercurial diuresis experiments. 

These data are interpreted to illustrate the secretion 

of mercury and the inhibition by mercury of sodium 

and chloride reabsorption within the proximal seg- 
ment of the dog kidney. 
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337. PROMPT EFFECT OF WHOLE BODY RADIA- 
TION EXPOSURE IN NON-ANESTHETIZED RATS. 
D. J. Kimeldorf‘and E. L. Hunt.* U.S. Naval 
Radiological Defense Lab., San Francisco, Calif. 
Sensing elements have been developed and adapta- 
tion procedures devised which make it possible to 
determine heart rate, respiration rate and deep 
colonic temperature in non-anesthetized rats residing 
with relatively little restraint in containers during 
radiation exposure and for several hours thereafter. 
Non-anesthetized animals were exposed to x-ray 
doses over the range of 500r (15r/min) to 4500r 
(150r/min). Records of heart rate, respiration rate 
and deep colonic temperature were made periodically 
prior to, during, and for 5-10 hr after exposure. 
Heart rate was elevated significantly above that for 
sham-irradiated controls at all doses tested. The 
change in heart rate was most evident over the pe- 
riod of 60-200 min after the start of radiation. The 
latency, magnitude and duration of the effect was 
independent of dose size and dose rate. Respiration 
rate was much more variable and a significant shift 
with radiation exposure was not detectable. Deep 
colonic temperature was not appreciably altered by 
radiation exposure during the period of observation. 
Since the pattern of response in heart rate is inde- 
pendent of the dose and dose rates tested it is sug- 
gested that radiation exposure may induce a transient 
change in the autonomic state of non-anesthetized 
animals which is reflected in this aspect of cardiac 
function. 





338. ERYTHROPOIETIC ACTIVITY IN PLASMA OF 
ANEMIC DOGS. F. W. Kinard and F. F. Griffin, 
Jr.* Physiology Dept., Med..College of South 
Carolina, Charleston. 

In studying plasma erythropoietin (EPF) workers 
have usually used rabbits or rats as donors. In view 
of the fact that the dog is a larger animal and thus 
yields a greater volume of plasma, it seems impor- 
tant to determine whether EPF is produced in this 
species. Dogs were made anemic by the daily in- 
jection of phenylhydrazine. The plasma was adjusted 
to a pH of 5.5 and heated over boiling water to pre- 
cipitate the proteins. This preparation of boiled 
plasma from anemic animals (BAP) was injected into 
recipient rats. Rats which received 7-9 daily injec- 
tions of BAP showed statistically significant in- 
creases in hemoglobin, hematocrit, and red blood 
cell counts. It is concluded that dogs, made anemic 
by phenylhydrazine, produce EPF. (Supported in 
part by Natl. Inst. of Health grant RG-4043.) 
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339. EFFECTS OF CASTRATION ON PROPERTIES 


OF RAT MYOCARDIUM. T. M. Pe R. Kubota* 
and W. V. Whitehorn. Dept. ysiology, Univ. 
of Illinois College of Medicine, Chicago. 

Effects of castration on properties of myocardium 
were noted in albino rats treated as follows: ova- 
riectomized, sham-operated females; ovariectomized 
plus 0.1 ug estradiol daily; sham operated males; 
orchiectomized plus 1.0 4g estradiol daily. On the 
20th day heart rate, body, heart, adrenal and uterine 
or seminal vesicle weights were determined on 30 
castrates and 10 intact animals. Refractory periods, 
excitability to square wave stimuli, and active and 
passive length tension curves were determined in 
vitro on left ventricular columnae carneae in bicar- 
bonate buffered Ringer's. No significant difference 
existed in heart weight, heart-body weight ratio or 
water content of the myocardium. Expected changes 
existed in organ-body weight ratios for adrenal, 
uterus and seminal vesicles. No differences in 
excitability or refractory periods were noted. Mean 
active, tension at given length was significantly greater 
in intact than in castrate females, while active ten- 
sion in estradiol treated castrates approached normal 
values. In males, mean active tension at given length 
tended to be greater than control in castrates and 
castrates treated with estradiol, but this difference 
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was not statistically significant. Mean active tensions thyd 
of intact females and males were not dissimilar, No j smo 
differences in passive tension curves existed in any appea 
groups. These results indicate significant influence tog w1 
of in vivo estrogen levels on contractile properties of ponent 
rat myocardium. sdren; 
| Rosen 
340. DISTRIBUTION OF DIODRAST-I!31 IN RENAL | M2. E 
M2, 


TISSUE OF NECTURUS. W. B. KinterandL.L. | AC’ 
Leape.* Harvard Med. School, Boston, Mass, ' $Rc 














Knowledge of the relationship between intracellular 44 
accumulation of a test substance and the rate of | Sur; 
transport through a cell should provide information Pre 
concerning the nature of the transport mechanism. udreno 
In the present study on pithes Necturi, renal tubular 46 mea 
transport of Diodrast-I'3! was determined by clear- lige 0 
ance techniques and renal tissue distribution was trease 
determined as follows: a) upon completion of cleat- § save, 
ance measurements, kidneys were rapidly frozenin |i, to 
situ to minimize redistribution of Diodrast-1131 and | pipe 
b) high-resolution autoradiographs were prepared ttroph 
from frozen, histological sections of these kidneys. is 192%, 
As previously reported (Kinter, Fed. Proc. 16:73, trast, th 


1957) the clearance data provide evidence in Nectums 
for reabsorption of Diodrast-I3! from tubular urine J nis tre 
as well as secretion into tubular urine. The direction M8 of t 
of transport depends on the individual animal and the 
experimental conditions. The autoradiographic dala 
provide evidence 1) that the proximal tubules are the Vadsor 
major site of both reabsorptive and secretory trans- 
port and 2) that significant quantities of Diodrast-F 

accumulate within the proximal tubular cells during 
both types of transport. These results suggest that 
intracellular accumulation plays a role in the cellular 
mechanism for Diodrast-I!5! transport, perhaps if 


the form of a complex with one of the often hypothe- 
sized carrier substances. (Supported by Army Col- 
tract DA-49-007-MD-624.) 
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#41. SEPARATION OF URINARY METABOLIC 
PRODUCTS OF dl-ADRENALINE-2-C!*, Norman 
Kirshner, Gerda I. Klingman and McC. Goodall __ 
(intr. by Keith S. Grimson). Dept. of Surgery, 

Duke Univ. Med. School, Durham, N. C. 
Following an intravenous infusion of dl-adrenaline- 

-c!4 the radioactive products in the urine of man 

ai dog were separated by a combination of ion ex- 

change and filter paper chromatography. To remove 

the cationic products, 5-10 ml of the urine containing 

15,000 to 30,000 cpm was passed through a 1X3 cm 

qlumn of Amberlite IRC-50. The column was washed 

vith 15 ml of water, and then eluted with 20 ml of 

0,5 N acetic acid. Filter paper chromatography of 

the eluate gave 2 distinct readioactive areas cor- 

responding to adrenaline and 3-methyl-O-adrenaline; 

inaddition a third radioactive compound appears to 
present in minor amounts. The combined effluent 
ad washings from the IRC-50 column were then 

jassed through a 1X10 cm column of Amberlite IRA- 

4, The column was washed with 15 ml of water; the 

dfluent and washings were combined and assayed for 

radioactivity. Four radioactive fractions were then 
obtained from the IRA-45 column by successive 

dution with 0.4 M, 2.0 M and 4.0 M ammonium 

wetate at pH 4.8. Fractions 1 and 2 have been 

tentatively identified as "conjugates" of 3-methyoxy- 

thydroxymandelic acid. Fraction 3 is identical with 

}-methyoxy-4-hydroxymandelic acid. Fraction 4 

wpears to be 3,4-dihydroxymandelic acid in man; 

dog urine contains at least one other radioactive com- 

ponent in this fraction. The quantitative aspects of 








arenaline metabolism are discussed by Goodall, 
Rosen and Kirshner, Fed. Proc. 17, 1958. 


, 42, EXTRA- ADRENAL ACTION OF EXOGENOUS 
ACTH: INHIBITION OF PITUITARY ACTH 
SECRETION. Julian I. Kitay,* Donald A. Holub* 
| and Joseph W. Jailer. College of Physicians and 
Surgeons, Columbia University, New York City. 
Previous investigations have shown that pituitary 
urenocorticotrophin concentration in the intact rat, 
% measured by a modification of the in vitro tech- 
tique of Saffran and Schally, is significantly in- 
teased after chronic administration of ACTH and, 
cnversely, reduced after cortisone treatment. The 
tla to be presented, all obtained from adrenalec- 
mized rats, indicate that the pituitary adrenocorti- 
trophin concentration of animals treated with ACTH 
192% of saline-injected control animals. In con- 
trast, the pituitary ACTH concentration in cortisone- 
iiected animals is 62% of the controls, and that of 
tls treated with cortisone and ACTH combined is 
W of the control level. The rise in pituitary ACTH 
wacent ration following exogenous ACTH may be ex- 
jained as follows: 1) stimulation of ACTH synthesis; 
adsorption of exogenous ACTH by the pituitary 
; or, 3) inhibition of pituitary ACTH release. 
nal experiments demonstrate that adrenalec- 
ed rats, subjected to a standardized stress, 
with a fall in pituitary ACTH concentration 
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e cellular %-40%. Pre-treatment with 4-6 units of ACTH 


for 5-8 days prevents this fall. These data 

st that exogenous ACTH inhibits pituitary 
nocorticotrophin release, although other mech- 
S cannot be excluded entirely. 
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343. TOLBUTAMIDE AND ONSET OF ALLOXAN 
DIABETES IN RATS. John E. Klimas, Jr. and 
Gordon W. Searle (intr. by J. D. Thomson). Dept. 
of Physiology, State Univ. of Iowa, Iowa City. 

The hypoglycemic phase of the classic onset of 
alloxan diabetes is generally held due to release of 
preformed insulin from necrotic beta cells of the 
pancreatic islets. Tolbutamide (1-butyl-3-p- 
tolysulfonylurea) appears to induce hypoglycemia by 
forcing production and/or release of insulin at the 
same site within the pancreas. If reduction of stored 
insulin to subnormal levels is an important feature 
of tolbutamide action, then pretreatment with this 
agent might lessen or even eliminate the hypoglycemic 
phase after diabetogenic dosage of alloxan. This pos- 
sibility received positive experimental support when 
rats were pretreated with tolbutamide (Orinase, 
Upjohn), 100 mg/kg, orally, 3 times a day, for 5 days, 
and then were given a diabetic dose of alloxan (125 
mg/kg) subcutaneously at the time of the last dose of 
tolbutamide. Hourly blood sugar determinations 
begun at this time and continued for 24 hr with one 
final measurement at 48 hr were compared with 
responses in appropriate controls. A striking 
tendency toward a lessened severity of the hypo- 
glycemic phase on the way to the usual third phase of 
permanent diabetes was observed in the tolbutamide- 
pretreated animals. Another group of rats similarly 
pretreated but not alloxanized showed apparent 
progressive degranulation of the beta cells during the 
first 6 hr following the last dose of tolbutamide, in 
confirmation of the work of Volk et al. (Ann. N. Y. 
Acad. Sci. 71:141, 1957.) 





344. DISTRIBUTION OF RADIOACTIVE L- 
THYROXINE AND L-TRIIODOTHYRONINE IN 
TISSUE. H. M. Klitgaard, P. A. Kot* and T. M. 
Hart.* Physiology Dept., Marquette Univ. School 
of Medicine, Milwaukee, Wis. 

The distribution of radioactive L-thyroxine and L- 
triiodothyronine was determined in rat tissues after 
a single (equimolar) injection. The amount of radio- 
activity in kidney, liver, heart, skeletal muscle, 
diaphragm, smooth muscle, gastric mucosa and brain 
was followed over a period of 7 days after the injec- 
tion of the respective hormone. Determinations were 
made on both the wet tissue and after precipitation 
and washing. Regardless of the material administered 
all tissues had their maximum uptake of the hormone 
within 6 hr after injection; liver and kidney having 
the highest concentration of radioactivity. The uptake 
of triiodothyronine exceeded that of thyroxine in all 
of the tissues used in this investigation. Triiodo- 
thyronine radioiodine was not present in significant 
amounts in heart, skeletal muscle, diaphragm, smooth 
muscle, gastric mucosa and brain after the 3rd day. 
A detectable amount of radioactivity was present 7 
days after thyroxine injection in all tissues except 
skeletal muscle. Of the striated muscle tissues 
heart had the highest concentration of triiodothyronine 
and thyroxine while diaphragm and skeletal muscle 
had less than 50% of this amount. The uptake of 
triiodothyronine by the brain was 3 times greater 
than that of thyroxine. These results will be corre- 
lated with past determinations of whole animal BMR 
and tissue Qo, made at the same time periods. 
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345. BACTEREMIA IN EXPERIMENTAL SHOCK. A. 
T. Knecht, H. M. Wise, and F. B. Brinkley (intr. 
by W. H. Chambers). Biophysics Div., Chemical 
Warfare Labs., Army Chemical Center, Md. 

In a study of the bacteriological aspects of a new 
preparation for experimental massive soft tissue in- 
jury in goats, serial blood cultures were taken after 
wounding. Anaerobic and aerobic studies of the 
cultures were carried out and in wounded untreated 
animals (mean survival time of 21.8 hr) the cultures 
became positive in the last half of their survival 
time. Animals treated with penicillin (mean survival 
time of 27.6 hr) failed to develop any detectable 
bacteremia throughout their survival period. Organ 
cultures taken at the time of death were inconsistent 
but the organisms isolated were the same as those 
found in the blood cultures. There are 2 possible 
ports of entry of these organisms, the gut and the 
wound. The organisms found in the blood have been 
isolated from the wound and the gut. They include 
the anaerobic Clostridium perfringens, C. septicum, a 
and C. novyi; and the aerobic fecal streptococci, 
staphylococci, coliforms and bacilli. The occurrence 
of a bacteremia may not directly affect the survival 
of an animal but possibly indicates a breakdown of 
defense mechanisms. It could therefore be postulated 
that penicillin acts initially to retard the growth of - 
the organisms and therefore permits the animal to 
developa higher degree of resistance at the wound 
site. This has been further substantiated by studies 
of the wound and delayed treatment with penicillin. 








346. RESPONSE OF HAMSTER THYROID TO COLD 
EXPOSURE AND HEMITHYROIDECTOMY, COM- 
PARED WITH EFFECTS OF TSH ADMINISTRA- 
TION. Karl M. Knigge and David M. Solomon (intr. 
by Earl Eldred). Depts. of Anatomy and Medicine, 
Univ. of California Med. Ctr., Los Angeles. 

Cold exposure of the hamster evokes enhanced 
pituitary-thyroid function. The pattern of thyroid 
changes includes fall in serum iodide, elevated I }31 
uptake and increase in the indices of hormone release. 
There occur simultaneously a decrease in epithelial 
cell height, increased colloid volume and gland weight 
and greatly increased thyroidal 1/27 content. In 
hemithyroidectomized animals maintained at room 
temperature, the residual lobe undergoes only minor 
histological changes and slight increase in gland 
weight. Functionally, however, there occur a pro- 
gressive increase in [27 concentration and a return 
of hormone delivery to normal levels. When operated 
animals are subjected to cold, the effects of hemi- 
thyroidectomy are superimposed upon and additive to 
those produced by cold. TSH administration (Thytro- 
par, 1.0 U/day, 6 and 15 days) produced marked 
increase in gland weight, I!31 uptake and 1127 con- 
centration. Other indices of thyroid function (PBI13!, 
Conversion Ratio, Index of Delivery), however, were 
either equivocal or reduced. Histologically, the 
glands exhibited only slight decrease in epithelial 
cell height and some increase in colloid volume. 

The pattern of thyroid changes after TSH differs 

from that produced by chronic cold or hemithyroid- 

ectomy and suggests that pituitary factor(s) in addi- 
tion to TSH may be participating in the latter condi- 

tions. (Supported by PHS Grant A-1590.) 
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347. "TEMPORARY" PULMONARY EMBOLIZA 
CAUSED BY INTRAVENOUS INJECTIONS OF § 
HYDROXYTRYPTAMINE. W. H. Knisely, J. M 
Wallace and W. A. Addison (intr. by J. E. Mz 
Depts. of Anatomy and Medicine, Duke Univ., 
Durham, N. C. 

Pulmonary vessels were observed by quartz-roj 
transillumination in 15 rabbits, 15 cats and 3 dogs 
during intravenous 5 HT injections. Following as 
little as 10 ug in cats and 50 ug in rabbits and 
masses of whitish-translucent material visibly em. 
bolized pulmonary arteries. From seconds to 15 
min following embolization the material seemed to 
become less rigid, broke up and/or, was pushed inl 
smaller branches and passed through the capillaries 
Amount and duration of embolization depended on — 
dosage but varied with species and animal. Diam- 
eters of vessels increased, did not change, or de- 
creased with equal frequency. Some decreases wer 
caused by embolization upstream, and large masses 
later pushed into visible vessels. Following trans- 
pulmonary passage of the material, flow rates and 











diameters returned toward preinjection levels. Pre. 


sures were measured in carotids and right ventricls 
in rabbits and cats, simultaneously with observation, 
and, pressure changes were anticipated without 
knowing time of injection. When tachyphylaxis | 
occurred, as determined by pressures, no embolic 
material was seen with doses up to 500 ug. These 
observations suggest that information is needed abut 
what drugs do to blood in vivo; make untenable the 
assumption that when pumps are submitted for the 
heart, pressure changes are necessarily assignable 
to vasomotion; and, suggest that the pulmonary 
pressor action of intravenous 5 HT is by emboliza- 
tion, or, by embolization plus vasoconstriction. 





348. ACTION OF GONADOTROPINS IN HYPOPHY- 
SECTOMIZED FEMALE RHESUS MONKEYS. E. 
Knobil, J. L. Kostyo* and R. O. Greep. Dept. of 
Physiology, Harvard Med. School, and Biological 
Research Lab., Harvard School of Dental Medi- 
cine, Boston, Mass. 

The regulation of ovarian function in primates is 
largely a matter of conjecture for 2 principal rea- 
sons: a) the unavailability of purified gonadotropi¢ 
hormones of primate origin and b) the use of experi- 
mental subjects possessing intact pituitary glands. 
This report deals with preliminary experiments 
designed to determine the effects of hypophysectomy 
on the ovary of the monkey and the efficacy of vari- 
ous gonadotropic hormone preparations in hypophy- 
sectomized animals. Seven immature female rhesis 
monkeys hypophysectomized for 1 month to 1 year 
have been studied to date. The ovaries, prior to 
treatment, were atrophic but were replete with maj 
follicles a few of these being in the early antrum 
stage. The administration of saline homogenates d 
frozen monkey anterior pituitary glands resulted ia 
the formation of many large cystic follicles which 
were actively secreting estrogens as evidenced by 
luxuriant sex skin development and uterine growth. 
Despite continued treatment, however, the ovaries 





regressed in size with cessation of secretory sl 


Similar results were obtained with the injection df 
an ovine FSH preparation. The concurrent adminis 
tration of ovine FSH and HCG resulted in the aug- 
mentation of the FSH reaction in terms of follicular 
growth and secretion. Increasing doses of HCG 
produced hemorrhagic follicles and, in one instante, 
extensive luteinization with possible ovulation. 
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49. FUNCTIONAL PROPERTIES OF OPTICALLY 
EVOKED POTENTIALS IN THE CEREBELLIUM 
OF THE CAT. Werner P. Koella. Worcester 
Fndn. for Exptl. Biology, Shrewsbury, Mass. 
Cats anesthetized with chloralose and prepared 
for electrical recording from the exposed posterior 
cerebellar cortex, are stimulated by light flashes of 
avariety of intensities, durations and frequencies. 
The potentials show a wide variety in amplitude and 
configuration. The occurrence of initially negative 
deflections seems to be particularly noteworthy. 
part of the long latency period (up to 90 msec) is 
due to the considerable duration of the initial nega- 
tive response. The remaining part of the latency is 
due mostly to a delay in the retina itself whereas 
the actual retino-cerebellar transmission time is as 
short as 5-10 msec. With a frequency of stimulation 
higher than about 0.5/sec the potentials are reduced 
insize and may disappear altogether except for an 
initial negative wave which may persist asan isolated 
shallow deflection. With stimuli of 0.5-1.0 second 
duration and "'off-response" is observed. This "off- 
response" is most pronounced if it follows a small 
"‘on-response" or if the stimulus duration is 
extended into the second-range. Additional anesthetic 
(thiopental sodium) depresses and eventually elimi- 
- | mtes the potentials reversibly. A time-area mapping 
mboli¢ ff of the responses over the entire upper vermis indi- 
These § cates that sub areas do not reveal the potential peaks 
sded abad] (sitive or negative) synchronously. A "migration" 
ble the § of the different crests and troughs over the area is 
for the | demonstrated. 
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$0. RETICULAR FORMATION INTERACTIONS. K. 
Koizumi, Junji Ushiyama* and C. McC. Brooks. _ 
Dept. of Physiology, State Univ. of New York 
College of Medicine, New York City. 

Steel microelectrodes were used to record unitary 
activity in the midbrain reticular formation. It was 
found that single pulse stimulation of cerebellar 
mclei inhibited spontaneously occurring discharges 
from the reticular formation units for as long as 
%0 msec. On other occasions stimuli evoked activity 
inquiescent cells. The latency of some responses 
was very brief (10-15 msec) but for other units it 
vas more than 100 msec and the activity lasted 100 
msec. Stimulation of these same areas of the reticu- 
lar formation produced an "evoked potential" in the 
pesterior lobe of the cerebellum after a latency of 
$10 msec. Stimulation of the auditory cortex also 
inhibited activity of reticular formation units for 300 
msec. Single shock (3-7 msec) stimulation of the 
taudal portions of the caudate nucleus produced unit 
discharges which lasted from 10 to 200 msec. When 
the reticular formation was stimulated and unitary 
«tivity recorded at a distance of 1-2 mm only a 
very brief response was observed which consisted 
growth, ] 01-4 discharges during a 10-msec interval after 
pvarieS jsimulation. The spontaneous activity of neurons 
ry activil}] vas not changed. (Supported in part by a grant B- 
tion of § 47 (C2) from the Natl. Inst. of Neurological Diseases 
adminis- | ind Blindness, PHS.) 
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351. ACTION OF QUARTERNARY AMMONIUM 

COMPOUNDS ON THE NSURON CELL BODY. 

K. Koketsu, J. A. Cerf and S. Nishi (intr. by L. G. 

Abood). Neurophysiology Labs., Dept. of Psy- 

chiatry, Univ. of Illinois College of Medicine, 

Chicago. 

Quaternary ammonium ions such as choline, 
tetramethylammonium, tetraethylammonium, 
markedly affect the electrical activity of nerve cell- 
bodies in frog's isolated spinal ganglion. Partial 
or total isosmotic replacement by these ions of the 
sodium in the external medium prolongs (up to sev- 
eral seconds) action potentials, evoked and recorded 
through a single intracellular microelectrode, with- 
out appreciably modifying the resting potential. 
Sodium depletion in the medium enhances the potency 
of these compounds. Membrane resistance is 
reduced during the whole course of prolonged poten- 
tials. Intracellular injection of tetraethylammonium 
also causes prolongation of action potentials, and 
restores excitability of cells blocked in sucrose 
sodium-free media. These results suggest that 
quaternary ammonium ions do not substitute for 
external sodium as charge carriers across the active 
membrane. Presumably, these compounds can 
penetrate the cell-body membrane and modify its 
properties or act in the perikaryon itself. If ionic 
movements underly the electrical activity observed 
in sodium-free media, a marked facilitation by 
quaternary ammonium compounds of either influx 
of external cations (residual sodium or calcium ions), 
or of outflux of intracellular anions must be 
postulated. (Supported by the PHS.) 





352. MIXING OF LABELED ERYTHROCYTES IN 
THE SPLEEN. L. Kraintz, J. de Boer, E. L. 
Smith and R. A. Huggins (intr. by Hebbel E. Hoff). 
Univ. of Texas Dental Branch, and Baylor Univ. 
College of Medicine, Houston. 

We had previously reported that complete mixing 
of erythrocytes occurred in dogs' spleens 1 hr after 
administration of radiochromate-labeled erythrocytes 
in control dogs and dogs subjected to massive trans- 
fusions. The present experiments were designed to 
investigate the effect of time and the effect of the 
size of the spleen on the mixing of erythrocytes in 
this organ. Labeled erythrocytes were administered 
to dogs anesthetized with morphine and pentobarbital. 
The dogs were initially divided into 3 groups. Each 
spleen was surgically exposed, vessels clamped, and 
the spleen removed at 10, 20 and 30 min. Size of the 
spleen and mixing of erythrocytes was determined in 
each spleen. Approximately 20% of the cells were 
unmixed at 30 min; 35% at 20 and 10 min. If the data 
are regrouped according to spleen size rather than 
time of spleen removal, it appears that complete mix- 
ing occurs in small spleens irrespective of time, but 
in large spleens mixing is incomplete at any time. 
The presence of unmixed blood in the spleen may 
introduce errors in red cell volume determinations 
if samples of blood are taken less than 30 min after 
infusion of red cells. This error may be sizable if 
the animals' spleens are dilated, but negligible if 
contracted. 














353. LIGHT INDUCED CHANGES IN VENTILATION 
AND OXYGEN CONSUMPTION IN BIRDS. Stanle 
Z. Kramer (intr. by F. Harold McCutcheon). Dept. 
of Physiology, Univ. of Pennsylvania, Philadelphia. 
The behavioral correlation between light and ac- 
tivity in diurnal birds suggested an investigation to 
determine whether "ambient light" alone would 
produce the kind of physiological responses usually 
associated with activity. Homing pigeons were placed 
in a sealed, thermo- and photo- regulated, translucent 
chamber, which constituted a total body plethysmo- 
graph. Two physiological parameters, respiration 
and oxygen consumption, were simultaneously 
recorded. Periods of overt activity could be accounted 
for by the respiratory record. All birds tested, at 
all intensities of light down to the limits of human 
perception, showed rapid (1-2 sec) responses to 
changes from dark to light. Increases occurred in 
ventilation minute volume which ranged up to 100% 
at higher intensities. Mean minute volumes were 
maintained above dark levels even during the longest 
exposure (1.5 hr). Reduction of minute volume on 
change from light to dark was almost as rapid as on 
change form dark to light. Oxygen consumption 
varied in parallel manner. Birds subjected to dark 
periods separated by a brief light exposure (120 foot 
candles, 5-10 sec) showed only a transient increase 
in ventilation barely outlasting the stimulas. Birds 
failed to show responses after double enucleation 
and after removal of the cerebral hemispheres. 
These results indicate a stimulus bound increase in 
ventilation and possibly in oxygen consumption dur- 
ing periods of light which is independent of overt 
activity. 


354. PRESSURE AND OUTPUT DEVELOPED BY 
TURTLE VENTRICLE WITH ZERO FILLING 
PRESSURE. J. C. Kraner (intr. by Eric Ogden). 
Dept. of Physiology, Ohio State Univ., Columbus. 
By two different techniques it has been demon- 

strated that some ventricular filling occurs in the 

absence of positive filling pressure in the turtle 
when the ventricle is nearly empty. A technique 
similar to one previously discussed (Circulation 

Res. IV, 724} was used involving a submerged turtle 

heart with partially excised atria. With this prepa- 

ration the ventricular filling pressure cannot be 
positive. It was found that a ventricle so arranged 

ejected fluid against arterial pressures of up to 22 

Cm saline. This pressure is in excess of the 

diastolic pressures reported in the turtle at 15-22°C. 

at which these experiments were conducted. Seven- 
teen of the 43 turtle ventricles studied to date 
ejected fluid under these conditions against arterial 
pressures of 10 Cm saline pressure or more. The 
minute volumes ejected did not follow any specific 
pattern with increasing output load on the ventricle 
although all diminished at the higher pressures 
against which the ventricles were capable of ejecting. 

The effects of adrenaline and acetylcholine on ven- 

tricular output under these conditions will be dis- 

cussed. (Supported by grants in aid and fellowship 
by the Central Ohio Heart Assn. and by Natl. Heart 

Inst. H T - 5035 C.) 
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355. EFFECT OF CONTINUOUS COLD EXPOSURE ii. 
ON NOCTURNAL BODY TEMPERATURES OF R 
MAN. M. B. Kreider, P. F. Iampietro, E. R. B 
Buskirk and David E. Bass (intr. by Austin M 
Henschel). Environmental Protection Research T 
Div., QM R&E Command, USA, Natick, Mass. nicr 
Effects of continuous cold stress on 24-hr patterns nem 

of body temperature were studied in 5 men. Cold of lig 

stress consisted in living at 60°F. for 14 days wear. 4 mow 
ing only shorts. The cold period was preceded and rig! 
followed by 2 wk at 80°F. Activity (minimal) and nent 
diet were the same for all periods. One blanket was § dthe 

used at night. Rectal temperatures (T,) and skin ut c: 

temperatures (T,) were measured. T, during sleep § #er 

fell more rapidly and to lower values during cold mou. 

(96.0°F.) than during controls (97.0°F.). T, during leg 

sleep was slightly lower in cold than controls; also, i dig 

the T, did not exhibit the gradual drop characteristic 4 wlve 
of sleep in the control period. Comparison of T, and §reha 

T, between early and later cold days revealed the thodo 

following differences: 1) nocturnal T; fell to lower #iimbt 

levels on the later cold days; 2) nocturnal toe tem- §j polip 
peratures were 25°F. higher on the later cold days, 4 sp! 

The arch temperatures followed the same pattern tions 

as the toes. No significant differences were found Phosp 

in daytime temperatures between early and later cold §gnsic 
days. The data suggest that evidence for acclimatiza-y Prepa 
tion to cold in terms of altered body temperature in this 











responses may be fruitfully sought in responses ire ex 
during rewarming and/or sleep. finding 
ture of 


356. HYPOTHALAMIC LESIONS AND ENDOCRINE 4338. Si 
FUNCTION. Dorothy T. Krieger (intr. by Howard § VAS 
P. Krieger). College of Physicians and Surgeons, § J. C 
Columbia Univ., New York City. Den 
The experiments to be presented were designed It he 
to test endocrine function in the cat following hypo- 
thalamic lesions. Nine cats (previously shown to 
respond to i.m. ACTH and insulin hypoglycemia by 


















lesions, thalamic lesions or no lesions and served 
a control group. Median eminence lesions brought 
about a state of diminished adrenal activity as evi- 
denced by a) low post-operative basal corticoid 

levels, b) post-operative lack of responsiveness to 
i.m. ACTH, c) post-operative lack of responsi 
to insulin hypoglycemia, d) significantly larger 
adrenal size and e) histologically increased adrenal @le carc 
lipid. The animals in the control group showed non 88 
of these changes except for low post-operative basal @jlzold-. 
corticoid levels. No consistent changes in thyroid ti 
function as determined by PBI levels and thyroid fal an 
histology were found in either group. The median g'siste 
eminence lesion animals, however, had larger thy- §%/kg, 
roids than the control group. There were no con- @/scular 
sistent gross or histological changes in the gonads @"socon; 
of either group. be usua 
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{. PHOSPHOLIPIDES ASSOCIATED WITH 
RHODOPSIN. N. I. Krinsky (intr. by A. Forbes). 
Biological Labs., Harvard Univ., Cambridge, 
Mass. 



































arch The vertebrate rod outer limb, as seen in electron 
S. nicrographs, is composed of a series of transverse 
atterns puembranes, apparently consisting of alternate layers 
old dlipide and protein material. Previous studies have 
wear- sown that phospholipides make up 30-40% of the dry 
1 and wight of the isolated rod. Rhodopsin, the visual pig- 
ind nent of scotopic vision, makes up approximately 25% 
et was |jdthe protein of the rod. It is an insoluble protein, 
kin wt can be brought into solution with the aid of the 
sleep detergent, digitonin. Such solutions contain large 
old mounts of phospholipides which could be either an 
uring ilegral part of rhodopsin, or an impurity extracted 
also, |digitonin. Using a variety of procedures (dialysis, 
eristic || slvent partition, preparation of dry powders, etc.) 
T, and jWehave lowered the molar ratio of lipide phosphorus/ 
the todopsin from an initial value of 100 in the rod outer 
lower {limb to 40 in partially purified solutions. Phos- 
tem- jjolipase C (Cl. perfringens) hydrolyzed additional 
days. wospholipied in rod suspensions, yielding prepara- 
ern tions with a ratio of 20, the lowest value yet obtained. 
und fhospholipides can also be extracted from rod sus- 
ter cold jensions by shaking with diethyl ether in the cold. 
imatiza-4 Preparations which have been thoroughly extracted 
ure inthis manner yield additional phospholipides if they 
es we exposed to light, bleaching the rhodopsin. These 
findings will be discussed with respect to the struc- 
tire of rhodopsin. 
“RINE 9138. SOME CARDIOVASCULAR EFFECTS OF INTRA- 
Howard | VASCULAR LOCAL ANESTHESIA. D. C. Kroeger,* 
rgeons,§ J. G. Weatherred* and E. L. Smith. Univ. of Texas, 
Dental Branch, Houston. 
signed Ithas been suggested that the syncope occasionally 
‘hypo- §ssociated with injections of local anesthetic- 
mto  @nsoconstrictor combinations is due to an endo- 
nia by esthetic action on autonomic receptors. To study 
i follow-#lis possibility electronic recordings of carotid and/or 


tmoral arterial blood pressure, respiratory move- 
8, and electrocardiographs were made following 
venous injections of procaine, lidocaine, tetra- 
tine, dibucaine and hexylcaine. Results show that 
focaine given before or during epinephrine- or 
urepinephrine- induced hypertension blocks com- 

ry vagal slowing. At low doses, 1-5 mg/kg, 
tierent vagal thresholds are not significantly ele- 


etylcholine- or histamine-induced hypotension give 
r results. Direct mechanical manipulation, 
rical stimulation and/or vascular isolation of 
carotid bifurcation indicates these structures are 
ssed. Data regarding the veratrum-induced 
Mzold-Jarisch reflex and lobeline-induced hyper- 
eitilation are suggestive, but not conclusive. Of the 
beal anesthetics, in the doses used, only procaine is 
msistently active. High doses of procaine, 10-15 
tg/kg, do cause blockage of the efferent vagus. The 
’scular responses observed with local anesthetic- 
"soconstrictor combinations are not consistent with 
te usual picture of syncope. The recent finding by 
rs that excessive sino-aortic sympathetic activity 
fan cause reduction in cortical electrical activity 
Nggests further investigations. 
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359. SODIUM POLYETHYLENE SULFONATE (U- 
6812): EFFECTS ON SERUM LIPIDS AND ON 
BLOOD COAGULATION. Peter T. Kuo, F. Thomas 
Hopkins and Harold Wurzel (intr. by Hugh 
Montgomery). Univ. of Pennsylvania, Philadelphia. 
The anticoagulant and antilipemic effects of sodium 

polyethylene sulfonate (U-6812 Upjohn) were investi- 

gated. An intramuseular injection of 1-1.5mb/kg of 

U-6812 prolonged the blood clotting time for 4-6 hr 

in 12 patients. The anticoagulant effect was usually 

less than that of an equal dose of heparin. U-6812 

injections caused a lowering of the prothrombin con- 

consumption, prothrombin concentration, serum Ac- 
globulin content, and an increase in clearing factor 
activity in the plasma in all subjects. With prolonged 
administration, U-6812 produced a relative increase 

in the patient's serum alpha-lipo-proteins and a 

relative decrease in their serum beta-lipoproteins. 

In this study, the serum lipoprotein fractions were 

determined by the dye-binding capacities and by the 

total cholesterol contents of the alpha and beta frac- 
tions after they were separated by paper electro- 
phoresis. These alterations in human serum lipid 
pattern observed with the drug were similar to those 
that follow estrogen administration. Unlike estrogens, 

U-6812 resulted in no feminization in these patients 

during the 3- to 5-month periods of drug administra- 

tion. One patient developed epistaxis and diahrrhea 
with abdominal pain following each of the 2 courses 

of U-6812 administration. Local irritations appeared 

in 4 patients after repeated intramuscular injections 

of the drug. 








360. RELATIONSHIP BETWEEN MEAN PRESSURE 
AND G-TIME PATTERN DURING POSITIVE 
ACCELERATION. George Kydd, Richard 
Fenichel and Richard Crosbie (intr. by Richard 
Lawton). U.S. Naval Air Development Ctr., 
Aviation Med. Acceleration Lab., Johnsville, Pa. 
The shape of the mean arterial pressure curve 

that occurs during positive g varies with the shape 
of the applied g time pattern. The purpose of these 
experiments was to attempt to establish the relation- 
ship between these 2 factors. Unanesthetized Rhesus 
monkeys were subjected to increasing acceleration 
levels in the range from 1.5 to 12 g in 1.5 g steps. 
The carotid arterial pressure, measured through 
a T tube, was obtained and analyzed through the mini- 
mum value reached during the exponential onset of 
the acceleration. The mean carotid pressure and the 
radial acceleration were evaluated at 0.25-sec inter- 
vals during this period and the data fitted to exponen- 
tial curves. A single time constant described the 

acceleration curves of the centrifuge as maximum g 

varied. The time constants for the individual mean 

arterial pressure curves, however, became shorter 
as the maximum g level increased. The animals were 
unanesthetized and thus cardiovascular compensation 
was observed. The deviations of the mean pressure 
curves from the simple exponential form are inter- 
preted in terms of simple damping in the circulatory 
system. 
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361. RESPIRATORY EFFECTS IN NORMAL MEN OF 
BLOOD pH CHANGE AT "CONSTANT" ARTERIAL 
AND INTERNAL JUGULAR VENOUS pCO». C. J. 
Lambertsen, M. G. Smyth,* S. J. G. Semple* and 
R. Gelfand.* Labs. rmacology, Univ. of 
Pennsylvania Med. School, Philadelphia. 
Employing breath-by-breath re,ulation of end- 

tidal (alveolar) pCO» (Fed. Proc. 15:450, 1956) at 44 

and 50 mm Hg in 4 normal men, respiratory minute 

volume (RMV) and arterial and internal jugular 

venous acid-base parameters were measured. At 44 

mm alveolar pCO, mean values were: RMV 6.65 

1/min/m*, art. pCO» 44.5, venous pCO? 54.3, art. 

pH 7.385, venous pH 7.338. At 50 mm alveolar pCO,, 

values were: RMV 15.57 1/min/m?, art. pCO, 50.2, 

venous pCO? 59.6, art. pH 7.345, venous pH 7.294. 

One hour after infusing 2.4 mEq/kg NaHCO3;, while 

artificially maintaining alveolar pCO, at 50 mm Hg, 

blood and respiratory values were: RMV 11.75 1/ 

min/m?, art. pCO, 49.8, venous pCO, 59.9, art. pH 

7.397, venous pH 7.340. Therefore, at "constant" 

pCO2, reversal of CO2-induced arterial and venous 

acidemia removed 43% of the respiratory increase 
associated with change from 44 to 50 mm alveolar 
pCO2. The residual 57% thus cannot have been due 
to influence of pCO2 change upon extracellular pH. 

This method of quantitatively separating effects of 

changes in blood pH and pCO» provides the relation- 

ship 4 RMV = 0.78 x 10° 4 central venous [H+] + 0.96 

4 central venous "pCO2," wherein the "pCO 2" com- 

ponent may reflect direct pCO,» action or inequality 

of NaHCO, effect upon extra and intracellular pH. 





362. CIRCULATORY PERFORMANCE IN MAN. 
Milton Landowne, Joseph A. Falzone, Jr.*, Arthur 
H. Norris* and Theodore R. Reiff.* Natl. Heart 
Inst., Bethesda, and Baltimore City Hosps., 
Baltimore, Md. 

We have sought to identify relative impairment in 
cardiovascular function by studies during mild exer- 
cise. In 33 males, able to maintain arm bicycling at 
135 kg M./min cardiac output (Qb), oxygen uptake 
(VO2), arterial oxygen content (Cao,) femoral intra- 
arterial mean cycle (p,) and mean systolic (p,) pres- 
sures were measured at rest (R) and after 3 min of 
exercise (E). As an estimate of left ventricular per- 
formance, the stroke work index, which considers 
ejection pressure and frequency as well as volume, 
is preferred to the cardiac index. A modification of 
the suggested ratio 4 CO/A QO» is developed as an 
estimate of the logistical or peripheral circulatory 
adjustment to exercise. This ratio, which averaged 
5, means that the increase in arterial oxygen de- 
livered during exercise (Cao, )g - 4 CO= (Caoy)e - 
(Qbe - Qbp) was usually less than A O2= VO2, - 


VOo, . The difference reflects obligatory diversion 
of blood from other vascular beds and permits an 

estimate of the minimal vascular resistance (rg ) in 
areas not affected by exercise, rg~B, /[Qbg - (VO), 


- Voz, yV/ (Cao, , ]. Where cardiac output response 


does not provide sufficient blood for maintenance 

of steady state work, increased circulatory diversion 
is demanded. The resultant greater peripheral con- 
striction adds to cardiac work in a more costly man- 
ner than does a greater cardiac output. The accuracy 
of our observations is limited, due to the relatively 
slight displacements induced by the exercise used; 
and their interpretation is restricted by the absence 
of data on intra-ventricular pressures and sizes. 
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363. SALIVARY CLEARANCE OF SODIUM AND 


POTASSIUM. L. L. Lengel, C. H. ee 
W. A. Beall.* Dept. ysiology, Vv. "3 
bama School of Dentistry, Birmingham. 

The concentration of sodium in the parotid saliva 
of dogs varies directly with the flow rate (pilocarpine) 
whereas potassium varies inversely. At flow rates in 
excess of about 0.3 ml/min the salivary concentration 
of potassium approaches that found in the plasma, 
that is, approximately 4 mEq/l. In only one dog did 
the salivary concentration curve actually meet that 
representing plasma concentration. In most animals 
it levels off a mEq or two higher than that found in the 
plasma. As the flow rate decreases below 0.3 ml/ 
min the salivary concentration of potassium increases 
but not quite proportionately. Accordingly, when these 
data are expressed in clearance terms it is found that 
as the flow rate increases from 0.02 to 0.3 ml/min 
the salivary clearance of potassium only slowly in- 
creases, but above 0.3 ml/min it builds up rapidly, 
The concentration of sodium closely parallels the 
flow rate, therefore the salivary clearance of sodium 
increases sharply with increasing flow. The aug- 
mentation of the plasma potassium level by intra- 
venous KCl drip increases the potassium salivary 
clearance by 1) increasing the salivary concentration 
of this ion, and 2) by evoking a striking elevation of 
flow rate. NaCl, on the other hand, tends to diminish 
the salivary flow. These findings are consistent with 
the hypothesis that water and sodium, but not potas- 
sium are reabsorbed in the flow range below 0.3 
ml/min. 


364. EFFECT OF VARIOUS TYPES OF FLUID 
THERAPY ON SURVIVAL OF MONKEYS EXPOSED 
TO STANDARDIZED FLASH BURN. und E, 
Lasker* and Charles L. Fox, Jr. Depts. of Surgery 
and Physiology, New York Med. College, Flower 
and Fifth Ave. Hosps., New York City. 

Serious burns in man are commonly caused by 
flame as well as scalds. Most experimental studies 
have used scalds. Thus in monkeys (Fed. Proc. 16:1, 
1957) scalds involving 55% body surface area (BSA) 
for 15 sec at 75°C. are amenable to fluid therapy 
consisting of blood, dextran or sodium solutions 
(survival prolonged to 3 days, untreated 0.5 days). 
The present study with a standardized flash burn 
yielded different results. A full thickness injury 
involving skin only with browning was produced by 
exposure at a distance of 10 cm to a high temperature 
flash of approximately 0.7 sec duration from ignited 
magnesium powder. The minimal injury necessary 
to produce a fatality within 24 hr was a circumfer- 
ential burn of trunk from iliac crest to xyphoid 
process involving 25% BSA, compared to 55% BSA in 
scald burns. This flash burn is more refractory to 
fluid therapy consisting of dextran or sodium solil- 
tions. Chemical analyses of skin and muscle dis- 
close small changes in skin after flame injury 
whereas scald produced a large influx of water and 
sodium; in contrast, flash burns resulted in a large 
increase in muscle sodium (3x) and decrease of 
potassium (by 1/2). (Supported by Research and 
Development Div., Surgeon General's Office, Dept. 
of the Army.) 
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%5. EFFECT OF BILATERAL RESECTION 
SEQUENCE ON TIDAL VENTILATION AND 
OXYGEN UPTAKE. M. T. Lategola and J. A. 
Schilling (intr. by A. N. Taylor). Depts. of Phys- 
fology and Surgery, Univ. of Oklahoma Med. 
School, Oklahoma City. 

Following suitable control determinations, the 
medial, lower and mediastinal lobes (lobes BCM) of 
the right lung were removed in the first group of 3 
dogs and the upper and medial lobes (lobes DE) of the 
left lung were removed in the second group of 3 dogs. 
Based on the relative lobe weights as reported by 
Rahn et al. (J. Appl. Physiol. 8:417, 1956), 41.1% of 
the whole lung was removed in the first group and 
15.4% in the second group. Approximately 110 days 
after the first resection, lobes DE of the left lung 
were removed in the first group and lobes BCM of 
the right lung in the second group. Experimental 
measurements were made on the Nembutalized, 
supine dogs post-operatively on the 10th, 40th and 
8th days. Relative to predicted values, the remain- 
ing right upper lung segment of both groups was over- 
ventilated whereas the left lower lung segment was 
uderventilated. The oxygen uptakes of the 2 re- 
maining lung segments changed in the same direction 
and general degree as the tidal ventilation. Both 
parameters changed in the same direction and general 
degree as the changes in the relative lobar weights. 
(Supported by funds from School of Aviation Medicine, 
Randolph AFB, Texas; AF contract #41(657)105. ) 





$66. CORTICAL UNIT ACTIVITY FOLLOWING 

TRANS-CALLOSAL VOLLEYS. Clinton N. Latimer 

and Thelma T. Kennedy (intr. by T. C. Ruch). 

Dept. of Physiology and Biophysics, Univ. of 

Washington, Seattle. 

In chloralose-decamethonium anesthetized cats, 
cortical activity evoked by contralateral cortical 
stimulation was recorded with a surface ring elec- 
trode and penetrating KCl-filled micropipettes. The 
surface trans-callosal response (TCR) in the regions 
investigated (mainly suprasylvian gyrus) is diphasic 
positive-negative, with a varied time course and 
duration (about 45 msec). Of 97 cortical units, about 
lalf fired with single spikes, the remainder firing 
with up to 6 spikes/discharge. Mean response 
latencies ranged from 1 to about 100 msec, 11 units 
firing after the initial TCR during subsequent slow 
waves. Occasionally a unit fired during the TCR 
and again later. The 38 units that fired before the 
positive peak of the TCR were quire stable. Their 
mean latencies changed less than 2-3 msec with 
changes in stimulus intensity and at any stimulus 
intensity, their latency dispersions were small. The 
% units that fired between the positive and negative 
peaks of the TCR were less stable, having latency 
shifts as great as 20 msec. Of 80 units tested, 48 
showed large (5 to 40 msec) increases in mean 
tesponse latency with decreases in stimulus inten- 
sity. Most of these fired after the positive peak. Of 
% units tested, 13 responded to peripheral as well 
4% to cortical shocks. (Aided by the Natl. Inst. of 
Health grants 2B-5082 and B396.) 
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367. EFFECTS OF UNILATERAL RENAL ARTERIAL 
INFUSION OF CHLOROTHIAZIDE. A. R. Lavender* 
and Theodore N. Pullman. Dept. of Medicine, 
Univ. of Chicago, Chicago, Ill. 

Mongrel dogs anesthetized with pentobarbital 
sodium were prepared by cannulating each ureter for 
separate urine collections and inserting a polyvinyl 
catheter trans-aortically into the right renal artery. 
A constant-speed (1.5 ml/min) infusion of N saline 
with added heparin was employed to keep the arterial 
cannula patent. After a suitable number of control 
periods of 20-30 min each during which glomerular 
filtration rate and effective renal plasma flow were 
approximately the same in the "experimental" as in 
the "control" kidney, chlorothiazide was added to the 
arterial infusate. Observations on differential renal 
functions were then continued for 2-3 hr, utilizing 
clearance periods of 10-30 min each. Dosage rates 
of 0.007-0.04 mg/min/kg body wt were employed. 
The data support the following conclusions: 1) chlo- 
rothiazide increases the excretion of water, sodium, 
chloride and, to a lesser extent, potassium by a 
direct action on the kidney, rather than indirectly 
through hemodynamic or humoral changes. 2) These 
effects are tubular in origin, being independent of 
changes in glomerular filtration rate. 3) Under 
some circumstances there may be re-circulation of 
the drug, thereby producing similar (but smaller) 
effects in the contralateral kidney. 





368. CHLORPROMAZINE INDUCED HYPOTHERMIA 
IN RATS. J. LeBlanc. Directorate of Med. 
Research, USA Chemical Warfare Labs., Army 
Chemical Center, Md. 

It has often been pointed out that the relatively 
small decrease in heat production (20%) caused by 
chlorpromazine (CPZ) cannot account for the marked 
drop in deep body temperature (5°C. in 2 hr) ob- 
served after injection of CPZ (10 mg/kg) in rats. 
However, the CPZ-induced hypothermia cannot be 
totally explained either by an increased heat loss 
for a given area. Indeed, although we observed a 
small temporary increase in the temperature of the 
extremities with CPZ, the temperature of the furred 
part of the body was shown to drop at a rate com- 
parable to that of the deep body. Visual observation 
has given us a possible solution to this problem. On 
observing normal and CPZ-treated rats sleeping in 
a room at 21°C., it was noticed that the normal 
animals assume a "ball-shaped" posture and protect 
their extremities in the fur of the abdomen, whereas 
the CPZ-treated animals lay in a cylinder-shaped 
posture with the extremities spread away from the 
body. It seems then that the increased surface area 
exposed to the environment, at a time when the 
animal has lost its heat regulating capacity, is a 
factor of importance in inducing the marked hypo- 
thermia caused by CPZ in rats. 
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369. EFFECT OF METHYLENE BLUE ON MOUSE 
"PARALYSIS" AND HEART FAILURE. Chiung P. 
Lee* and Joseph T. King. Dept. of Physiology, 
Univ. of Minnesota, Minneapolis. 

Vitamin E deficiency produced fibrosis of cardiac 
muscle and heart failure (J. Geron. 11:364, 1956) but 
E deficiency alone did not cause severe degeneration 
of skeletal muscle or "paralysis" (Fed. Proc. 15:117, 
1956). Adding 0.05% methylene blue to a diet which 
produces nearly 100% incidence of "paralysis" in 
mice prevents "paralysis" but does not prevent the 
heart failure produced by this diet. In fact the inci- 
dence of heart failure is increased from about 45 to 
90%. Adding the trace elements normal to the Jones 
Foster salt mix has essentially the same effect: 
there is no "paralysis" heart failure occurring in 90% 
or more of the mice. Adding trio-O-cresyl-phosphate 
0.1% does not cause "paralysis" when the trace ele- 
ments are present in the diet although it suppresses 
growth rate and reduces the life span from 351 to 
248 days. In the absence of the trace elements the 
anti-vitamin decreases the age of onset of "paralysis." 





370. EFFECT OF Kt LACK AND DIGITOXIN ON 
TRANSMEMBRANE POTENTIALS AND TENSION 
OF FROG VENTRICLE. J. Lee* and J. W. Wood- 
bury. Dept. of Physiology and Biophysics, Univ. 
of Washington, Seattle. 

Transmembrane potentials, the time derivative of 
the action potential and developed tension were 
recorded from excised, driven and perfused frog 
ventricles. Adding 0.5 ml/l. digitoxin to normal 
perfusion fluid increases active tension, while action 
potential duration (T,,) increases transiently from 
1.0 to 1.2 sec and then slowly shortens to about 0.3 
sec. This shortening of T,, occurs despite a de- 
crease in the slope of the third phase (m3). Developed 
tension is well maintained until T,, has decreased 
to about 0.5 sec, and then falls rapidly to zero. In 
the normal heart, K+ lack rapidly increases T,, to 
2-6 sec largely because m; decreases. Tension in- 
creases rapidly, reaches a peak, and falls to zero 
while T,, is still elongating. In the digitalized 
heart, the electrical effects of K+ are similar, al- 
though less marked, but tension does not increase. 
Digitalization while the heart is perfused with Kt- 
free solution does not potentiate the contraction. 
These findings suggest that the potentiating effect of 
digitoxin on contraction is the result of a decrease 
in intracellular Kt concentration. This hypothesis 
does not explain completely the changes in membrane 
potentials induced by digitoxin. (Aided by the Natl. 
Insts. of Health grants B-462 and B-823 and the 
Washington State Fund for Biology and Medicine.) 
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371. CERTAIN FLAVONOIDS AS POSSIBLE SUB- 
STITUTES FOR CHOLINE AND OTHER "METHYL. 
DONATOR" VITAMINS. R. E. Lee, N. O. Borhani+ 
and M. E. O'Brien.* Dept. of Medicine, New York 
Hosp. - Cornell Med. Ctr., New York City. 
There is not complete agreement that flavonoid 

materials increase resistance of small blood vessels 

to rupturing stimuli. Techniques for testing vesse] 
fragility using suction, direct application of heat or 
trauma to skin areas cannot completely rule out 
possible variables in non-vascular tissues which 
might account partly for differences in findings. 

Micromanipulative methods for studying mesenteric 

vesseis directly under the microscope with micro- 

transection, direct capillary puncture and trauma 
with brush stroke were used to evaluate bleeding 
time, intravascular thrombsis and vessel fragility 
in rats and scorbutic guinea pigs, with and without 
flavonoid supplements. Neither rutin nor hesperidin 

(purified) influenced the phenomena studied. Find- 

ings in "choline deficient" rats contrasted sharply to 

those in normal rats or scorbutic guinea pigs, with 
respect to purified hesperidin. Such rats, when sup- 
plied with 5-20 mg of this agent in most instances 
were protected against the overt signs of such de- 
ficiency, were free of the classical renal and hepatic 
lesions and demonstrated none of the widespread 
hemorrhagic diathesis that is a part of this deficiency, 

Mechanisms whereby the flavonoids may relieve 

choline deficiency, and the possible metabolic sig- 

nificance of the findings, are discussed. 





372. CONFORMATIONAL SPECIFICITY IN A BIO- 
LOGICAL SUGAR TRANSPORT SYSTEM. P.G. 
LeFevre and J. K. Marshall.* Med. Dept., 
Brookhaven Natl. Lab., Upton, N. Y. 

The "carrier" system in the surface of the human 
erythrocyte, facilitating passage of monosaccharides 
through the cell membrane, reacts preferentially 
with those sugars in which the pyranose ring tends 
to assume the particular "chair" shape designated 
by Reeves as the "Cl" conformation. This novel 
type of steric specificity was revealed in a compara- 
tive study of 14 aldoses (6 pentoses, 5 hexoses, and 
3 deoxyhexoses), in which the dissociation constants 
of the carrier-sugar complexes were derived from 
the kinetics of the transfer process and of the com- 
petitive inhibition by phloretin (followed by the 
Orskov photometric method). The sequence of in- 
creasing affinities thus determined paralleled the 
sequence of increasing relative stability in the Cl 
conformation as dictated by the distribution of sub- 
stituent groups between axial and equatorial positions 
on the ring. Sugars predominantly stable in the other 
chair conformation (1C) showed extremely low 
affinity. Since no instance of biological utilization 
of the latter sugars has apparently yet been found, it 
is suggested that the necessity for the Cl ring- 
shape is basic in all enzymic reactions with pyra- 
noses. However, most systems show further special 
requirements for particular side-group arrange- 
ments, which are superimposed on the primary ring 
specificity seen in the red cell's sugar transport 
system. 
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$73. STEROID HORMONES AND CELL GROWTH. 

B. H. Levedahl, D. E. Buetow and J. D. Collins 

(intr. by F. Crescitelli). Dept. of Zoology, 

Univ. of California, Los Angeles. 

The influence of steroid structure on the growth 
of a single cell system has been investigated at 25°C. 
and pH 6.8 for steroid concentrations as low as 10°° 
mg of steroid per liter of growth medium. A total of 
22 compounds with the general steroid nucleus has 
been studied. In addition, cholesterol has been used 
asa control structure. The single cell system used 
was a streptomycin bleached Euglena gracilis var 
tacillaris, a free living flagellate, that can be grown 
on a defined medium and does not have a sterol or 
steroid requirement for growth. In general this 
flagellate responds to those steroids studied in a 
manner similar to mammalian systems in that 
"hormonally active" steroids show growth effects in 

ena. Those steroid structures without hormonal 

in the mammal fail to influence growth in 

the microorganism. Accelerated growth as a result 
of the presence of the steroid is observed to concen- 
trations as low as 10~* mg of steroid per liter of 
growth medium for some androgenic, estrogenic 
and adrenal steroids. The dose response curves 
show characteristic patterns for the 3 general types 
of steroid structures. At concentrations above 1 mg 
of steroid per liter of medium the presence of the 
steroid actually inhibits the growth of Euglena for 
all 3 general structures. 





374. CHARACTERIZATION OF AN INSECT GLUT- 
AMINE SYNTHETASE. L. Levenbook and Jeanne 
Kuhn.* Biochemistry Dept., Jefferson Med. 
College, Philadelphia, Pa. 

During the course of investigations concerned with 
the possible functions of free glutamine in the Southern 
Armyworm (Prodenia eridania), the high rates of 
glutamine synthesis by larval homogenates prompted 
acomparative study of the properties of the enzyme 
involved, viz glutamine synthetase (GST). The 
relatively crude GST (purification 4- to 5-fold) was 
prepared by iso-electric precipitation of aqueous 
extracts derived from stable acetone powders of 
pooled larval internal tissues. Fresh enzyme solu- 
tions synthesized up to 12 . M glutamine per mg 
protein per hour, but were unstable; half the original 
activity was lost in about 82 hr at 0°C., or after 2-1/2 
min at 50°C. Allowing for slight ATP-ase activity, 
Prodenia GST incubated with L-glutamic acid, NH;*, 
ATP and Mg**, at the optimal pH of 7.2, formed 
glutamine and inorganic P stoichiometrically. Mn*+ 
or Co** were less effective than Mgtt, and Cat+ 
Was inhibitory. The reaction was reversible, the 
equilibrium being in the direction of glutamine 
synthesis. Hydroxylamine was as effective as NH,*, 
but hydrazine or methylamine were decreasingly 
effective. D-glutamic acid was attacked at 23% of 
the rate for the L-isomer, but no other amino acid 
tested was active. The enzyme was inhibited by 
excess ATP, by ADP, NaF and PCMB, inhibition by 
the latter being reversed by cysteine. Glutamine 
transferase activity was about 3 times that of the 
GST. (Supported in part by grants from Natl. Heart 
Inst., PHS, and Amer. Philosophical Soc.) 
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375. EFFECT OF ADRENAL CORTICAL STEROIDS 
ON PERIPHERAL FAT MOBILIZATION. Alan C. 
Levy* and Estelle R. Ramey. Dept. of Physiology, 
Georgetown Univ. School of Medicine, Washington, 
D. C. 

It is well known that after adrenalectomy the 
stressed animal has a reduced rate of protein 
mobilization from peripheral tissues to the liver. 
The effect of adrenal insufficiency on fat mobiliza- 
tion, however, does not seem to parallel the effects 
on protein metabolism. Previous work from our 
laboratory has shown that the adrenalectomized rat 
mobilizes more fat from the epididymal fat depots 
during a fast than does the intact animal. The work 
to be presented demonstrates that administration of 
large amounts of hydrocortisone to the adrenalecto- 
mized animal or administration of excess hormone 
to the intact animal results in a relative inhibition of 
fat mobilization from the epididymal fat body during 
a 12-hr fast. Sprague-Dawley rats weighing from 90 
to 110 gm have epididymal fat tissue which averages 
82+2.6(S.E.) mg on each side. The difference between 
the right and left fat bodies in rats of this size is no 
greater than 2-3 mg of extractable fat. One fat depot 
is removed as the control before the onset of the 
fast. After a 12-hr fast, the remaining depot is re- 
moved and the difference in extractable fat between 
the 2 depots is used as a measure of fat mobilized 
during the fasting period. In intact animals, the 
average amount of fat mobilized from this area is 
15.7+2.9(S.E.)% of the initial amount of fat present in 
the depot. In adrenalectomized animals, the per- 
centage of fat mobilized in the same period is 26.3+ 
2.2(S.E.)%. When the animal is pretreated for 3 
days with a daily subcutaneous injection of 1 mg 
hydrocortisone acetate, the intact rat mobilizes 3.31 
3.0(S.E.)% of the initial fat in a 12-hr fast. The 
adrenalectomized also shows no significant mobiliza- 
tion of fat in the 12-hr fasting period. 





376. REBREATHING METHOD FOR MEASURE- 
MENT OF PULMONARY DIFFUSING CAPACITY. 
Benjamin M. Lewis, Tai-hon Lin* and Frances 

. Noe.* Dept. of Medicine, Wayne Univ. 

College of Medicine, Detroit, Mich. 

The rebreathing method of Kruhoffer (Acta. 
Physiol. Scand. 32:106, 1954) which ui radio- 
active CO to measure pulmonary diffusing capacity 
Or, ) has been adapted to use stable CO. The 
subject rebreathes rapidly and deeply from a bag con- 
taining a volume of 0.3% CO approximately equal to 
his vital capacity, endeavoring to empty the bag on 
each inspiration. Gas is drawn continuously from 
the bag through an infra-red CO analyzer at a rate 
of 3 1/min and then returned to the bag. Theoreti- 
cally, the concentration of CO in the bag should fall 
exponentially with time and from this exponential 
fall and the volume of lungs and bag Di, can be 
computed. This value of is independent of 
distribution of ventilation of distribution of 
diffusing capacity among the individual alveoli. 
Experimentally, the concentration of CO in the bag 
falls at an exponential rate with time after the first 
10 sec of rebreathing in normal subjects and the 
value for Di, obtained in this way is within 10% 
of the Dico measured by the single breath method 


on the same day. 
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377. COAGULATION PROTEINS FOLLOWING CON- 
TINUOUS FLOW CURTAIN ELECTROPHORESIS. 
Jessica H. Lewis and William Merchant.* Univ. 
of Pittsburgh, Pittsburgh, Pa. 

Overnight electrophoresis of approximately 20 ml 
plasma on a continuous curtain apparatus, using 
barbital buffer (pH 8.6, u .02) results in 32 fractions, 
each about 5 ml in size. Such fractions from 24 nor- 
mal plasmas, 2 BaSQ, plasmas, 2 sera, 3 BaSO, 
sera, 7 chemically prepared plasma fractions, 2 
hemophilic plasmas, 2 PTC deficient, 1 Hageman 
deficient, and some animal plasmas were studied. 
Paper strip electrophoresis of each fraction showed 
that distribution of proteins from curtain electro- 
phoresis was very similar to the classical strip 
electrophoretic pattern. Fibrinogen, Hageman factor, 
glass factor and profibrinolysin were found in the y 
area. Heparin cofactor and antithrombin in the f to 
% areas. Prothrombin, proconvertin, AHF, PTC and 
antifibrinolysin in the %2 to ¢, area and proaccelerin 
in the albumin area. Recovery of the various coagu- 
lation proteins was usually good, but separation was 
not complete at this pH. Tests suggested the possible 
identity of Hageman factor and glass factor and the 
lack of identity between heparin cofactor and anti- 
thrombin. Tests on hemophilic, PTC deficient and 
Hageman deficient plasma fractions showed them to 
be lacking in the expected factors and, in addition, 
no inhibitors to these factors could be demonstrated. 
Tests on chemical fractions suggested that combi- 
nations of chemical and electrophoretic fractionations 
might prove very valuable as purification methods. 
Plasma from rabbits immunized to human prothrom- 
bin showed high anti-prothrombin activity in the y 
area. Variations in curtain material and in buffer 
produced somewhat different distribution of proteins. 





378. NATRIURESIS AFTER SODIUM LOADING AS A 
FUNCTION OF VENOUS PRESSURE IN DOGS WITH 
CARDIAC VALVULAR DISEASE. Maria M. L. 
Liang and Robert E. Olson (intr. by H. S. Belding). 
Dept. of Biochemistry and Nutrition, Grad. School 
of Public Health, Univ. of Pittsburgh, Pittsburgh, 
Pa. 

The mechanism of sodium retention in congestive 

heart failure is still unclear. Hemodynamic factors 

cited as contributory to the final adrenal and renal 
events leading to sodium retention have included 
in:reased venous pressure, decreased cardiac out- 
put and, less frequently, decreased systemic arterial 
pressure. To study this question further intravenous 
saline loading was carried out according to Barger, 

Ross and Price (Am. J. Physiol. 180:249, 1955) ina 

group of normal dogs and a group with graded tricus- 

pid insufficiency and pulmonic produced surgically. 

Each animal was studied by cardiac catheterization 

to determine the resting cardiac output, systemic 

arterial pulse and mean pressure, pulmonary arterial 
pulse and mean pressure, right auricular pulse and 
mean pressure and right ventricular and diastolic 
filling pressure. Several of the operated group were 
in frank congestive failure. The cumulative sodium 
excretion over 8 hr was plotted against the various 
hemodynamic parameters listed above. The correla- 
tion was best with mean right auricular pressure, 
which gave a linear plot against sodium excretion 

on log-log coordinates. Correlations with pulmonary 

and systemic arterial pressure and cardiac output 

were poor. In agreement with Peters (Am. J. Med. 

12:66, 1952) and Davis (Bull. Johns Hopkins Hosp. 








90:64, 1952), the data suggest that changes in mean 
venous pressure may initiate the events leading to 
sodium retention in congestive failure. 








379. RESPONSES OF SINGLE CHROMATOLYSED 

MOTONEURONES. B. Libet, J. C. Eccles and 

R. R. Young.* Dept. of Physiology, Australian 

Natl. Univ., Canberra. 

Intracellular recordings from chromatolysed 
mononeurones in cats, 14-42 days after severing a 
ventral root, reveal the following abnormalities: 1) 
monosynaptic excitatory-post-synaptic-potentials 
(EPSP) are reduced in size but normal in latency. 
2) Superimposed on these EPSP's are depolarization 
humps, which may lead to generation of full-size 
impulses and to normal discharge down the motor 
axon, at variable delays of up to 10 msec or more. 
The humps are of 2 general types, sharply rising 
all-or-none, and slower graded ones. The latter are 
reversibly suppressed by hyperpolarization and are 
thus presumably local potentials developed in the 
vicinity of the soma. 3) The initial segment of the 
axon has a diminished excitability and spike potential, 
It is inferred that there are patches of soma and 
dendritic membrane with abnormally high electrical 
excitability. Firing threshold is abnormally low for 
somatic membrane. Incidence of the all-or-none type 
of EPSP humps, and of full spikes developing from 
them, is commonly not correlated with level of EPSP 
depolarization (in the soma); it is inferred that these 
humps are due to blocked spikes initiated in the distal 
dendrite areas. There is thus disturbance of the 
integrative function of the motoneurone which is 
normally provided by algebraic summation of post- 
synaptic depolarization and hyperpolarization on the 
initial segment where the impulse is generated. 
These abnormalities are shown to account for the 
longer latency and greatly increased temporal dis- 
persion of the reflex discharge evoked by a group I 
afferent volley. There is no satisfactory evidence 
that new polysynaptic pathways are formed to chro- 
matolysed motoneurones. 





380. LACK OF NORMAL RISE IN BLOOD PRESSURE 
WITH AGE IN CHICKENS DEPRIVED OF CHOLINE 
EARLY IN LIFE. I. J. Lichton (intr. by Clarence 
Cohn). Cardiovascular Dept., Med. Research Inst,, 
Michael Reese Eosp., Chicago, Il. 

In male chicks arterial blood pressure normally 
rises with age beginriing about the 8th wk; in females 
this does not occur. The effect of choline deficiency 
on this phenomenon was studied in 2 groups of Hyline 
cockerels. In one, commercial chick starter mash 
was fed throughout; in the other, a synthetic diet 
devoid of choline was fed from day one until the 
chicks became ill (about 5 wk) when they were 
switched to mash. Blood pressures were determined 
monthly. Immediately following the choline- 
deficient regimen the average blood pressure was 
157 mm Hg compared with 140 in the controls. 
These levels remained unchanged for 7 and 3 months 
in the control and experimental groups respectively. 
In the latter, the blood pressure then rose gradually, 
reaching 173 by the 7th month. At this time the 
choline-deficient birds had noticeably smaller testes 
(0.1 vs. 0.4 gm/100 gm body weight) and suppression 
of comb growth compared with controls. |). is sug- 
gested therefore that choline deficiency early in life 
may prevent the normal blood pressure rise with 
age in cockerels by interfering with some testicular 
function. 
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$81. STIMULATING EFFECT OF SUBCUTANEOUS 
AMINOGUANIDINE AND IPRONIAZID (HISTA- 
MINASE INHIBITORS) ON GASTRIC SECRETORY 
RESPONSE TO A MEAL. Kurt V. Liepins (intr. 
by Archer S. Gordon). Clin. Science Dept., Univ. 
of Illinois College of Medicine, Chicago, Ill. 
Previous work on the effect of diamine and mono- 
amine oxidase inhibitors, such as aminoguanidine 
(AG) and Iproniazid (IPN) (or 'Marsilid"), on gastric 
secretion has been extended to include their effect 
when given subcutaneously. Either 2, 3 or 4 
Heidenhain pouch dogs with a large pouch were used 
in the various experiments. A dose of 4 mg/kg of 
AG base given hourly to 4 dogs secreting no free 
acid stimulated the output of HCl after the 3rd to 6th 
hourly injection. The same obtained for 3 mg/kg of 
IPN, but stimulation was less consistent. A dose of 
4 mg/kg of AG plus 2 mg/kg of IPN subcutaneously 
hourly decidedly stimulated basal secretion after 2-4 
hr. It was found that the dose of IPN should be 
limited to from 2 to 4 mg/kg/hr, or to a total daily 
dose of 14 mg/kg to avoid toxicity in sensitive dogs 
if the dose is to be given daily for 1 or 2 wk. Two 
dogs were given 4 mg/kg of AG hourly for 4 hr, a 
small test meal being fed after the 2ndhr. A signif- 
icantly greater HCl output was obtained with than 
without the AG injections. When 4 mg/kg of AG plus 
2 mg/kg of IPN were given hourly, the response to a 
test meal was increased above that of AG alone. 
When the hourly dose was increased to 6 mg/kg of 
AG and 4 mg/kg of IPN, the response was not in- 
creased further in the most sensitive dog but was 
increased further in the less sensitive dog. 


$82. SIMPLE PERCUTANEOUS METHOD FOR 

IMPLANTATION OF ELECTRODES AND/OR 

CANNULAE IN THE BRAIN. John C. Lilly. Natl. 

Inst. of Mental Health, Bethesda, Md. 

In an investigation of the psychologically active 
motivational systems in the brain we have been 
utilizing a method using "roving" electrodes implanted 
in the unanesthetized monkey (W. R. Hess, P. D. 
Maclean, J. C. Lilly). Our technique of implantation 
by hammering sleeve-shaped guides into the skull 
for these moveable electrodes apparently has not 
been used before and simplifies the problem of im- 
planting electrodes in unanesthetized chronic prepa- 
rations (W. R. Hess; Clark and Ward; J. M. R. 
Delgado; J. C. Lilly; R. G. Bickford; R. G. Heath; G. 
C. Sheatz; C. W. Sem-Jacobsen; P. D. MacLean). 
The method has been successfully employed in 2 
monkeys (15 wk) and in 2 unanesthetized porpoises 
(6 days). In general, the implantation consists of 
hammering a hollow tube (sleeve) into the skull 
(beneath the skin and outside the dura) in a place and 
direction located by means of the Clarke stereotaxic 
machine. The electrode is pushed through the skin 
and subcutaneous tissues through the sleeve in the 
skull and hence to any desired depth in the brain. 
The present guides are formed of #20 (or #22) 
Stainless steel hypodermic needle tubing and the 
electrodes consist of a #24 (or #27) hypodermic 
needle tube surrounding a teflon-insulated tungsten 
wire bared at the tip. When desired all electrodes 
and cannulas can be removed, leaving a minimal 
size self-closing and self-healing skin lesion. In the 
porpoise (which cannot be safely anesthetized) only 
local anesthesia is necessary for this type of 
implantation. 





383. FUNCTIONAL RESIDUAL CAPACITY AND 
ELASTIC PROPERTIES OF LUNGS AFTER 
VAGOTOMY. Thomas P. K. Lim* and Ulrich C. 
Luft. Dept. of Physiology, Lovelace Fndn., 
Albuquerque, N. M. 

Bilateral vagotomy in 7 dogs breathing spontane- 
ously was followed by a marked increase (20%) in 
Functional Residual Capacity (FRC) as compared to 
duplicate measurements on the same animals before 
the nerves were severed. In a time coutrol study 
(sham vagotomy) on 6 animals under comparable 
anesthesia no significant change in FRC was found 
over an equivalent period. The observed rise in FRC 
after vagotomy was regularly accompanied by an in- 
crease in compliance of the lungs as derived from 
recordings of tidal flow and esophageal pressure. 

In order to assess possible changes in the elastic 

properties of the lungs the fractional compliance 

was calculated in terms of compliance per unit vol- 
ume of FRC. The mean values were .075 ml/cm 

H.O/ml FRC before vagotomy and .074 after the op- 

eration. In view of these findings it would appear 

unlikely that the enlargement of FRC observed after 
section of the cervical vagus can be attributed to 
changes in the elastic behavior of the lungs. 





384. INHIBITION OF GASTRIC SECRETION BY 
GLUCAGON AND GLUCOSE IN THE DOG. T. M. 
Lin and R. S. Alphin (intr. by K. K. Chen). Lilly 
Research Labs., Indianapolis, Ind. 

Crystalline glucagon in single doses of 10-20 ug 
administered intravenously or intramuscularly in- 
hibited the volume and acid secretion of the insulin- 
and meal-stimulated gastric secretion of the inner- 
vated pouch dogs for about 1 hr. The meal- 
stimulated gastric response of the denervated pouch 
dogs was also depressed by glucagon. Continuous 
intravenous infusion of glucagon at a rate of 0.25 mg/ 
hr consistently abolished the meal- and insulin- 
stimulated secretion but had no effect on the hista- 
mine-stimulated secretion of either the innervated 
or denervated pouches. Control studies with normal 
saline had no effect on gastric secretion. This 
glucagon preparation did not affect the body temper- 
ature or the blood pressure of the dogs tested. The 
level of glucose in the blood has no direct bearing on 
the degree of inhibition. Continuous infusion of a 15 
or 30% glucose in diluted saline also inhibited the 
meal- and insulin-stimulated gastric secretion. 
When changes in blood glucose levels were similar as 
a result of glucose and/or glucagon infusion, the 
inhibition of acid secretion caused by glucagon ad- 
ministration was greater. The findings seem to imply 
that glucagon might act not only indirectly through 
the blood sugar elevating mechanism but might also 
act peripherally to regulate the mechanisms of acid 
secretion by the gastric mucosa. 
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385. BLOOD VOLUME, CARDIAC OUTPUT AND 
PERIPHERAL RESISTANCE ALTERATIONS IN 
DOGS UNDERGOING HEART-LUNG BYPASS 
PROCEDURES USING DYE-DILUTION TECH- 
NIQUES. Evan F. Lindberg, W. J. Brown, Jr. and 
C. R. Wallace (intr. by J. W. Remington). Depts. 
of Physiology and Pharmacology, Med. College of 
Georgia, Augusta. 

It has been observed in dogs undergoing heart- 
lung procedures, that the venous return will not sup- 
port a continued circulation unless a moderate 
amount of blood is infused prior to starting the pump. 
The dogs behave as if in a state of hypovolemia. 
Previous studies have indicated that 30 - 100 cc of 
blood/kg of dog weight may be transfused without 
augmenting venous return to the bypass pump. 
Following control studies of blood volume and total 
flow in dogs using dye-dilution techniques, the animal 
is attached to an artificial circulation employing a 
DeWall oxygenator and Sigmamotor pump and the 
heart and lungs bypassed. Plasma specific gravities 
and hematocrits are followed throughout the experi- 
ment to indicate any fluid loss. Continuous record- 
ings of arterial and venous pressures are taken and 
peripheral resistance changes calculated as the flows 
are varied. After 30 min of bypass the animal is 
returned to this own circulation and the above meas- 
urements continued. Failure of the circulation in 
individual vascular beds, when the perfusion rate is 
low during bypass, is being assessed by the delayed 
return of injected dye from these beds as well as by 
direct measurement of flow. (Supported by grants 
from Natl. Heart Inst. and Amer. Heart Assn.) 





386. RELATION OF GROWTH OF CLOSTRIDIA TO 
MORTALITY FOLLOWING AN EXPERIMENTAL 
WOUND IN THE GOAT. D. Lindsey, H. M. Wise 
and A. T. Knecht (intr. by C. tum Suden). Bio- 
physics Div., Directorate of Med. Research, Army 
Chemical Ctr., Md. 

A standard high-explosive wound in the goat has 
been subjected to intensive physiological study in 
this laboratory, and is considered to represent 
typical traumatic shock. Serial quantitative- 
qualitative estimations of wound flora in these animals 
were made by direct counting methods, and by a 
dilution-streaking method, using various differential 
media. Growth curves were plotted for staphylococci, 
fecal streptococci, coliforms, and for presumptively 
pathogenic Clostridia (anaerobic gram positive rods 
which produce lecithinase). Untreated animals died 
at a mean of 21.6 hr after wounding; penicillin 
treated animals died at a mean of 43.5 hr after 
wounding. When the mean growth curves of various 
organisms were studied in relation to mean survival 
time, the only common expression of survival time 
which could be found in the 2 groups of animals ‘was 
in the growth curve for pathogenic Clostridia. The 
survival time can be expressed as a mathematical 
function of the time at which the bacterial concen- 
tration reaches a critical figure. When the growth 
curves are plotted arithmetically and the areas 
beneath the curves are measured, it appears that 
both the penicillin treated animals and the untreated 
animals die, with wounds of the same size, from a 
cumulative "dose" of approximately 6 x 10° clostri- 
dial organism-hours per ml of wound exudate. 











387. FIXED CHARGE INDUCTION HYPOTHESIS FOR 
BIOLOGICAL TRANSMITTER, AMPLIFIER, AND 
"MIXER" AT THE MOLECULAR LEVEL. Gilbert 
Ling. Eastern Pennsylvania Psychiatric Inst., 
Philadelphia. 

The complete theoretical treatment (Fed. Proc. 
16:81, 1957) showed changes of c-values of protein 
carboxyl groups (c-value, mathematically definable 
rigorously, could be formally represented as either 
shift of "the center of gravity" or excess charge, or 
the electron density of the carboxyl group: CH; 
has higher c-value; Cl; CCOOH, lower) causes 
reversal of preferentiality from one ion to another 
(e.g., K+ Nat to Nat K+). Shift of c-value follows a 
variation of distant groups through Induction Effect 
and Direct Electrostatic Effect (combined, called 
F-effect). Direct F-effect could be transmitted 
through 4 peptide linkages; more importantly, such 
direct effects bring about shifts of preferred counter- 
ions of polar groups along the chain. Such shifts, in 
turn, changes c- and c'-values of polar groups (c', 
corresponding positive change density for amino 
groups) further down the chain. Such an Indirect 
F-effect, zipper-like in action, could transmit over 
long distances and provides also a basis for trans- 
mission across H-bounds to neighboring protein 
molecules. The highly polarizable resonating "back- 
bone" therefore serves as the vehicle for transmis- 
sion, amplification as well as "mixing" of signals. 

It is also postulated that hormones, drugs, vitamins, 

carcinogens, evocators, ATP etc., all active bio- 

logically at low concentration, affects the living sys- 
tem by altering the c- and c'-value ensembles 
through their adsorption on Cardinal Sites with high 

c- and c'-values 0r direct chemical reaction). Using 

distribution of Cs!34, Rb®6 and K42, as a measure of 

c-values it was shown that different tissues have 
different modal c-values. 


388. HEMOGLOBIN REACTION WITH SEROTONIN 
AND RELATED 5-HYDROXYINDOLES. Nan-Sing 
Ling* and J. J. Blum. Mental Health Resear 
Inst., Univ. of Michigan, Ann Arbor. 

When serotonin is incubated with a) whole blood, 

b) washed red blood cells (RBC), c) hemolyzed RBC, 

d) crystallized dog hemoglobin (Drabkin's method) 

there is a rapid loss of fluorescence (measured 

spectrophotofluorimetrically at pH 1 or in 3 N HCl) 
and a concomitant appearance of a pink-colored 
product, having a different ultraviolet spectrum and 

also a broad absorption peak ranging from 500 to 600 

mu, reminiscent of many oxidized dihydroxyindoles 

(Cromartie and Harley-Mason, Biochem. J. 66:713, 

1957), The product is unstable. The reaction (prob- 

ably an oxidation) is very rapid and is prevented by 

CO, TCA and heating at 80°C. for 5 min. Ascorbic 

acid also prevents this reaction, but glutathione and 

NaHSO, do not. Denaturing the hemoglobin at pH 3.0 

destroys activity. There was no pH effect on the 

reaction between pH 4.0 and 10.0. Washed hemolyzed 

RBC from rat, dog, human, pig, chicken, turkey and 

cat carry out this reaction. Hemin, cytochrome-c, 

catalase, bovine globulin, egg albumin and rat serum 
are inactive. In addition to serotonin, 5-hydroxy- 
tryptophane, bufotenin and 5-hydroxy-3-indoleacetic 
acid also react with hemoglobin but tryptamine and 
indoleacetic acid do not. Neither oxygenation nor 
deoxygenation of a solution of hemoglobin produces 
any effect on this reaction. Iproniazid, iodoacetic 
acid and Zn*+ do not inhibit this reaction, but high 
concentration (0.1 M) of KCN causes some 
inhibition. 
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$89. FIRST HEART SOUND AND ITS RELATIONSHIP 

TO ATRIAL SYSTOLE. Robert C. Little. Labs. 

for Clin. Investigation and Research, Scott and 

White Clinic, Temple, Texas. 

Previous work has suggested that the prompt 
occurrence of the first heart sound following onset of 
systole in normally conducted beats is due to a pre- 
systolic closure or near closure of the A-V valves. 
This closure results from the momentary reversal 
of the A-V pressure gradient following atrial systole. 
(Cir. Research 2:48, 1954). An optimal time interval 
should therefore exist between atrial and ventricular 
systole to permit the valve cusps to close. This was 
investigated in human subjects by simultaneously 
recording the apex heart sounds and the EKG. The 
interval between the beginning of the QRS complex 
and the onset of the first heart sound was correlated 
with the P-R interval. Preliminary results indicate 
that the normal P-R interval of 0.10-0.20 sec gives 
the shortest QRS first heart sound time. Deviation 
of the P-R interval in either direction from the nor- 
mal range causes the QRS first heart sound time to 
increase. These observations suggest that the nor- 
mal P-R interval gives optimal time for the efficient 
presystolic positioning of the A-V valves. (Supported 
by Mid- Texas Heart Assn.) 


390. CIRCULATORY AND CEREBROSPINAL FLUID 
ADJUSTMENTS TO EXPERIMENTALLY REGU- 
LATED INTRACRANIAL PRESSURES. Herbert 
B. Locksley (intr. by M. G. F. Fuortes). Dept. of 
Neurophysiology, Walter Reed Army Inst. of 
Research, Washington, D. C. 

A modification of Weed's (1934) method for 
constant-pressure infusion into the subarachnoid 
space and measurement of inflow has been employed 
in cats and dogs. After an initial small volume ad- 
justment, inflow in this closed-end perfusion system 
is tantamount to absorption. Inflow is virtually a 
linear function of time for a given pressure and the 
family of curves determined for pressures of 100- 
2000 mm water indicates the operation of more than 
one regulatory factor. Changes in aortic, sagittal 
sinus and vena cava pressures observed during such 
studies will be discussed. The arterial hypertension 
and bradycardia known to attend increased intra- 
cranial pressure (Cushing) were seen only at pres- 
sures in access of 1000 mm water in lightly anes- 
thetized animals and were markedly suppressed in 
deep anesthesia. At 1500 mm pressure (110 mm Hg) 
the inflow rate in cats exceeded 300 cc/hr, and was 
tolerated for 9 min with apparently complete re- 
covery. At 2000 mm, the inflow rates exceeded 500 
cc/hr measured over a period of 1-3 min. 





Lotspeich 
391. TRACER STUDIES ON RENAL MEDULLARY 


CIRCULATION. J. B. pongley N. A. Lassen, and 

L. S. Lilienfield (intr. . S. Spicer). - Insts. 

of Health, Bethesda, Md., and Georgetown Univ. 

Med. Ctr., Washington, D. C. 

Previous studies have suggested that the renal 
papilla is perfused by blood of low hematocrit but 
high plasma protein concentration (Longley and 
Burstone, J. Histochem. Cytochem., 6:No. 2, 1958). 
Doses of 1 cc of 2% Evans blue administered to 200 
gm rats result in a steep visible gradient of protein- 
bound dye in the renal papilla; similar results are 
seen in autographs from kidneys of animals injected 
with 1131 labeled human serum albumin. By counting 
over the dissected papillae of animals injected with 
1131 labeled human serum albumin or Cr ”* labeled 
red cells, and comparing with counts obtained over 
large vessel blood, "spaces" in the kidney of about 
16% for albumin and of less than 2% for red cells 
were found. Since the actual vascular space of the 
papilla is certainly greater than 2% and is probably 
less than 18%, these findings are considered to sup- 
port the same conclusions as the earlier studies. 
The reduction in the proportion of red cells may be a 
plasma skimming effect. It is not clear whether the 
concentration of protein results from glomerular 
filtration of water or a countercurrent exchange of 
water within the medulla. Studies made on the in- 
corporation of circulating 131 serum albumin and 
krypton®5 in the papilla indicate that the initial rates 
are greatly different, the highly diffusible krypton 
being much delayed. The vascular countercurrent 
exchange, consequently, as the structure of the 
medullary bundles would suggest, must be considered 
highly efficient. 





392. EFFECT OF GRADED DOSES OF PHLORIZIN 
ON TUBULAR GLUCOSE TRANSPORT IN VIVO 
AND SWELLING OF KIDNEY MITOCHONDRIA 
IN ISOTONIC SUCROSE IN VITRO. William D. 
Lotspeich and Daniel M. Keller.* Dept. of Phys- 
iology, College of Medicine, Univ. of Cincinnati, 
Cincinnati, Ohio. 

The continuous infusion of phlorizin in small 
amounts (0.6-10 ug/kg/min) produces significant 
depression of maximal glucose transport (Tm G) in 
the dog. Thus this mechanism is more phlorizin 
sensitive than heretofore believed. Inhibition of Tm 
G never exceeded 82% even at phlorizin infusion 
rates as high as 100 ug/kg/min. Renal phlorizin 
excretion apparently keeps pace with infusion above 
10 ug/kg/min, thus limiting achievement of 100% 
inhibitory concentration in renal cells. In vitro 
studies have shown that phlorizin (10-3 to 10-4 M) 
causes kidney mitochondria to swell in isotonic 
sucrose, degree of swelling being proportional to 
phlorizin concentration. This swelling is completely 
prevented by ATP. Thus phlorizin appears to alter 
membrane permeability and water regulation of 
mitochondria. The effects of phlorizin on oxidative 
metabolism in mitochondria and homogenates are 
thus probably secondary to these changes in water 
regulation. This assumption is strengthened by the 
fact that ATP prevents both the phlorizin-induced 
swelling phenomenon and oxidative metabolism 
inhibition. These conclusions are consistent with 
other evidence indicating a cell (and/or mito- 
chondrial) membrane site of phlorizin action. 
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393. CHANGE IN ACTIVITY OF NERVES DURING 
X-IRRADIATION. James R. Lott (intr. by J. H. U. 
Brown). Dept. of Physiology, Emory Univ., Emory 
University, Ga. 

Fresh ventral caudal nerves of white rats were 
used in these experiments. A nerve was placed in a 
lucite chamber containing 2 stimulating and 2 record- 
ing electrodes. The chamber was then affixed to the 
x-ray tube. X-irradiation was delivered by a GE 
Maxitron unit (250 kv peak-20 ma) at the rate of 6 
kr/min, Supramaximal stimuli consisting of 4 volt 
shocks of .01 msec duration was delivered by a Grass 
stimulator once every minute during a control period 
(30 min), a test or irradiation period (60 min), and a 
recovery period (20-30 min), Photographic records 
of the amplified action potentials were made from the 
face of a cathode ray oscilloscope and the changes in 
amplitude and conduction during irradiation were 
obtained from these records. In every experiment a 
sustained increase in both amplitude and conduction 
velocity was observed to occur within 5 min after 
irradiation was initiated. The period of increase 
lasted approximately 25 min, following which, there 
was a steady decrease in both factors to values below 
that of the controls. The maximum increase in ampli- 
tude noted during irradiation ranged between 40 and 
46% over the controls while the maximum increase 
in conduction velocity ranged between 15 and 17%. 
During the recovery period, the values of both factors 
reached zero, The decline in condition velocity, how- 
ever, was found to be more gradual than the decline 
in amplitude. 


394, INFLUENCE OF ALPHA ESTRADIOL ON SKELE- 
TAL TISSUE AND RADIOCALCIUM METABOLISM 
OF CASTRATED MALE LAMBS. W. E. Lotz and 
C. L. Comar (intr. by R. W. Dougherty). UT-AEC 
Agric. Research Program, Oak Ridge, Tenn. 

The daily administration of 0,1-2.5 mg levels of 
alpha estradiol to 26 castrate lambs for periods of 37- 
171 days resulted in an increased amount of medullary 
bone in the femur, The increased amount of bone was 
proportional to the dose of the estrogenic hormone 
and to the length of administration and apparently re- 
sulted from the action of 2 separate processes: 1) an 
increased amount of bone of endosteal origin lining 
the shaft of the femur (caused either by a stimulation 
of bone formation or an inhibition of normal bone 
resorption, or both) and 2) an increase in bone of 
endochondral origin in the femur metaphysis (caused 
by an interference with normal resorption of the 
trabeculae). Autoradiograms failed to show a differ- 
ence in the amount of in vivo or in vitro uptake of 
radiocalcium between the bones of control and estrogen 
treated animals, This led to the con¢lusion that an 
increase in the rate of calcification could not have 
accounted for the increased formation of the medullary 
bond, Additional support for the conclusion that an 
increased rate of calcification of bone did not result 
from estrogen administration was found in a lack of 
difference between the rates of disappearance of 
radiocalcium from the blood of control and estrogen 
treated lambs. 
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395. TRANSTUBULAR MOVEMENTS OF UREA IN THE 
PERFUSED BULLFROG KIDNEY. John K. Love* 
and Nathan Lifson. Dept. of Physiology, Univ, of 
Minnesota, Minneapolis. 

Carbon labeled urea, both C and C!4 , was used 

in the doubly perfused bullfrog kidney in an attempt to 

resolve the net secretion of urea into component uni- 

directional rates. Under the conditions of these experi- 
ments, the rates of net secretion of urea as calculated 
from clearance measurements considerably under- 
estimate the total transport of urea in the secretory 
direction, It was calculated that reabsorption as well 
as secretion of urea occurred, The average value for 
the total reabsorptive movement was 2,1 mg/kg/hr, 
for total secretory movement 2.9 mg/kg/hr. The 
average net secretory movement was 0.83 mg/kg/hr, 

The influence of several factors on the interpretation 

of the results will be discussed. 





396. INFLUENCE OF INSULIN ON PROTEIN METABO- 
LISM AND CARDIAC GLYCOGEN IN HOUSSAY 
ANIMALS, F. D. W. Lukens. George S. Cox Med, 
Research Inst., Univ. of Pennsylvania, Philadelphia, 
‘The urinary nitrogen excretion of hypophysectomized- 

depancreatized (Houssay) cats on constant diets was 

measured before and during the administration of 
insulin, Metabolic periods of 4-8 days were used. 

Nitrogen retention occurred in the absence of the an- 

terior pituitary, when urinary glucose was reduced 

by 5 gm or more during insulin treatment, Otherwise, 

retention of nitrogen did not occur. Conventional cal- 

culation of the total utilization of glucose for these and 
control groups of animals suggests that the amount of 
change in glucose utilization and secondary hormonal 
effects exert more influence on protein metabolism 
than the actual amount of carbohydrate used, Restora- 
tion of hepatic tissue (protein) was grossly demon- 
strable. In animals lacking insulin, the anterior pitui- 
tary or both, cardiac glycogen appeared to be signifi- 
cantly related to the level of blood glucose. 
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$97. BLOOD UREA LEVELS OF PYRIDOXINE DEFI- 

CIENT MICE. John B. Lyon, Jr. and Eugene A. 

Arnold, (intr, by P, F. Fenton), Dept. of Biochem- 

istry, Emory Univ., Ga. 

It is known that after 2 wk of feeding pyridoxine 
deficient diets blood urea levels of rats are elevated. 
A similar observation has been made in 2 inbred 
strains (I and C;7 /BL) of male mice, However, the 
elevations were only transient, By the 4th wk the urea 
levels had returned to normal (21-23 mg%) and re- 
mained there for the duration of the 6-wk experimental 
period. During the 2- to 3-wk period of elevated 
levels the mice (initial age 45 days) exhibited body 
weight increases, Mice of the I strain, which are 
more susceptible to a pyridoxine deficiency, showed 
amore rapid return to normal levels than did C57 
strain mice, In male mice of both strains maintained 
on a commercial stock ration, the blood urea levels 
were similar from 25-90 days of age. However, when 
mice of the I strain were transferred to a complete 
synthetic ration they showed immediate but transient 
elevations. At present this observation can only be 
correlated with an increased food consumption. Mice 
of the C-, strain showed similar levels when fed 
either complete ration, Elevations in blood urea were 
also observed in adult mice (initial age 90 days) of 
both strains fed a pyridoxine deficient ration, but not 
in weanling mice of either strain (initial age 25 days), 





398, HIGH CO» AND BLOOD O» SATURATION. J. D. 
MacArthur and E. B, Brown, Jr. (intr. by Victor 
Lorver), Dept. of Physiology, Univ. of Minnesota, 
Minneapolis. 

Hypoxemia in the presence of severe hypercapnia 
is commonly assumed to be due to the Bohr effect. 

In order to determine the influence of this effect, 

oxygen hemoglobin dissociation curves have been 

determined on dog's blood at CO, tensions of approxi- 
mately 40, 200, 350 and 430 mm Hg pressure. Blood 
pH has been determined on some of the samples after 
equilibration with the proper gas mixture, The curves 
indicate that hemoglobin is approximately 90% satur- 
ated at an oxygen tension of 175 mm Hg and a CO» 
tension of 430 mm Hg (pH 6.55). With a CO, tension 
of 340 mm Hg (pH 6.65) blood was 95% saturated at an 

0, tension of 150 mm Hg. It seems unlikely that dis- 

placement of the oxygen hemoglobin dissociation curve 

due to high CO, tension is responsible for an appre- 
ciable degree of oxygen unsaturation as long as (at 

sea level) 25-30% of the alveolar gas is oxygen. 
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399, INTRACELLULAR POTENTIAL CHANGES 
ACCOMPANYING EXCITATION OF FROG MOTOR 
NEURONS, Xenia Machne, Ettore Fadiga and John 
M, Brookhart, (intr. by A. Tunturi), Dept. of 
Physiology, Univ. of Oregon Med. School, Portland. 
Frog (Rana pipiens) spinal cords have been isolated, 

maintained at approximately 15°C in balanced, gas- 

equilibrated nutrient solution and prepared for excita- 
tion of VR and DR 9 and 10 and of lateral column at 
segment 7-8. Motor neurons have been impaled with 
capillary microelectrodes. Resting membrane 
potentials ranging from 60 to 35 mv were recorded 
from excitable motor neurons. Antidromic invasion 
occurs in 2 stages separable by double shock stimula- 
tion procedures as well as during deterioration. The 
more labile component involves potential reversal of 

5-10 mv, endures for approximateiy 2.5 msec and is 

usually followed by after-negativity. Dorsal root excita- 

tion evokes a multistage prepotential which may be 
followed by repetitive spike formation. Spinal cord 
excitation evokes a simple prepotential and rarely 

repetitive spike formation, Further studies are in 

progress, 





400. DETERMINATION OF CORONARY BLOOD FLOW 
WITH RUBIDIUM ™. R. Minch? D. Nolting,* M. 
Kirsch,* E, Luthy,* J. D. dhury* and R. J. 
—_ Med, Services, Washington Univ. and St, Louis 

niv., VA Hosp., St. Louis, Mo. 

The following methods for the determination of 
coronary blood flow in the anesthetized dog were com- 
pared: a) nitrous oxide; b) a method in which coronary 
blood flow is computed from the myocardial potassium 
turnover (Love); c) a method modeled on the Fick 
principle; myocardial uptake of rubidium during infusion 
is assumed to be proportional to the precordial incre- 
ment of radioactivity. The proportionality constant of 
the precordial counter was calculated by the response 
of the precordial counting system after introducing 
quantities of rubidium into an intracardiac balloon, 
Myocardial extraction of rubidium is determined by 
arterial and coronary sinus blood sampling. d) A 
second variation of the Fick equation: the slope of 
precordial radioactivity is plotted against the uptake 
(uptake = flow (N.O) x myocardial rubidium extraction), 
Myocardial extraction of rubidium is variable and 
depends upon flow and arterial concentration, An ex- 
ponential relationship between arterial concentration 
of rubidium and the percentage myocardial extraction 
was found. Thus, myocardial extraction (%) can be 
predicted from the arterial concentration of rubidium. 
The correlation between coronary blood flow by the 
nitrous oxide method and the 3 procedures employing 
rubidium is good. The calculations based on the Fick 
principle modifications are preferable because of their 
technical simplicity and rapidity. 
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401. MEASUREMENT OF AORTIC REGURGITATION. 
Ian F. 8. Mackay. Dept. of Physiology, Univ. Col- 
lege of the West Indies, Jamaica, B. W. I. 

A technique has been devised which, it is suggested, 
provides an index of regurgitation in aortic valvular 
incompetency. The principle of the technique is to 
apply a pressure cuff to the arm, which acts like a 
valve on the brachial artery. (Cuff designed by B. M. 
Hanafin of W. A. Baum Co., Inc.) The subject reclines 
in a comfortable armchair at an ambient temperature 
of 30-33°C, A specially designed forearm-hand air 
plethysmograph is employed and records of limb 
volume change ("Blood Flow") are made with the limb 
in the upward vertical position. In a normal subject, 
when cuff pressures ranging from 40-70 mm Hg are 
applied the blood flow rate shows no marked change. 
In a subject with aortic regurgitation (Auscultatory 
B, P, 220/0), when separate determinations of the rate 
of blood flow were made at pressures rising from 
40-85 mm Hg a doubling of the rate of blood flow o 
occurred at the higher pressures, as compared with 
the lower, It is presumed that the cuff acted like a 
valve at the higher pressures stopping the backward 
flow and, consequently, increased the blood flow. In 
such a case, it is suggested that the degree of regurgi- 
tation in the brachial artery is probably equivalent to 
the net forward flow that was observed prior to the 
application of the valve-like cuff. 


402. RANDOM BLOOD GLUCOSE LEVELS AMONG 
WOMEN. Dorothy Macy, Jr., Mary E. Frank and 
Frieda Baumann (intr. by Roberta Hafkesbring). 
Dept. of Medicine, Woman's Med. College of 
Pennsylvania, Philadelphia. 

Blood glucose levels were determined by the Folin- 
Wu method on 1068 blood specimens drawn from an 
apparently well female population which ranged in age 
from 3 months to 79 yr. Samples were obtained in 
the fasting state and up to 3 hr post-prandial, There 
was no preparatory period of high carbohydrate intake 
and no standard pretest meal. Results were arranged 
in frequency distributions at 30-min intervals from 
fasting to 3 hr. The nadir, mode, median and 90th, 
95th, 96th, 97th, 98th and 99th percentile points were 
calculated for each group, Corresponding points for 
each group were joined by a continuous curve, Con- 
tours of the curves differ: the transition first appears 
in the curve joining the 97th percentile points. These 
curves reflect blood glucose levels among women as 
these occur under the usual conditions of living. It 
is suggested that the range between the nadirs and the 
96th percentile points is the physiological range of 
blood glucose among women and that the 97th percentile 
and above represents diabetes mellitus. The frequency 
distribution curves for each group are skewed to the 
right. This is inherent, since sustained hypoglycemia 
is lethal, whereas equivalent hyperglycemia is not. 
The curves are thus not properly subject to analysis 
based on the "normal curve", They are presented as 
an empirical observation for empirical confirmation 
or refutation. 
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403. BEHAVIOR OF THE ESOPHAGUS IN RESPONSE 
TO DISTENTION. D. F. Magee. Dept. of Pharma- 
cology, School of Medicine, Univ. of Washington, 
Seattle. 

Five dogs were subjected to esophageal transection 

5 cm from the diaphragm under pentobarbital anes- 

thesia, Continuity was then re-established and the 

animals were allowed to recover for 7 days. Prior to 
operation, inflation of a balloon at any level of the 
esophagus initiated secondary peristalisis. After 
operation we were unable to elicit secondary peristalsis 
below the transection level in 4 out of 5 animals, After 

8 wk, secondary peristalsis returned in this area, 

During this period a primary wave passed normally 

over the whole esophagus. In lightly anesthetized 

animals, secondary peristalsis could not be elicited, 
but distension of a balloon in the upper esophagus 
caused slight relaxation in the lower, and deflation of 
the upper caused slight contraction in the lower, This 
was unaffected by transection of the esophagus between 
the 2 balloons, but was abolished by bilateral cervical 
vagal section. 


404. EFFECTS OF SKIN TEMPERATURE AND SWEAT 
RATE ON RATES OF EXCRETION OF SWEAT 
SOLUTES. M. Mager,* David E. Bass and R. B. 
Barrueto.* Environmental Protection Research 
Div. QM R&E Command, USA, Natick, Mass. 
Rates of excretion of sodium, chloride, potassium, 

"apparent" creatinine, true creatinine and urea were 

determined for both arms of 13-19 men during 1 hr 

exposures to heat (100-120°F.), The men reclined with 
one arm (control) exposed to ambient conditions; the 

other arm was enclosed in a thermoregulated cylinder, 
and was maintained 5°F higher than the control arm by 

a combination of radiation and circulating hot air. 

Arms were thoroughly washed before heat exposure, 

and all solutes excreted during exposure were collected 

by washing with distilled water, Sweat water from the 
enclosed arm was evaporated and collected separately, 

Rates of excretion of Nat, Cl”, K*, true creatinine and 

urea were significantly greater from the arm with 

higher temperature. The excretion of "apparent" 
creatinine, however, was the same for both arms, 

Rates of excretion of 6 solutes from an enclosed arm 

were correlated with total body sweat rates ranging 

from 176 to 578 gm/m2/hr in 55 experiments on 33 

men. Correlation coefficients were: 0,52 (Nat), 0,60 

(C1~), 0.75 (K+), 0.42 ("apparent" creatinine), 0.70 

(true creatinine) and 0.40 (urea); all were significant 

(p <0.01). Despite the appreciable range in body sweat 

rates, the concentration of arm sweat was within 

relatively narrow limits for all 6 solutes. Except for 

K*, none of the solute concentrations correlated sig- 

nificantly with sweat rate. 
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405, COMPARISON OF EFFECTS OF LYSERGIC ACID 
DIETHYLAMIDE AND BUFOTENINE ON PERFORM- 
ANCE OF TRAINED RATS. Delmar J. Mahler,* 
Fred L. Humoller* and Arthur L. Dunn. VA Hosp., 
Omaha, Nebr. 

Doses of lysergic acid diethylamide (LSD) ranging 
from 0.3 to 0.53 mg/kg, and bufotenine (N-dimethyl 
5-hydroxytryptamine) 8.0 to 27.0 mg/kg were adminis- 
tered intraperitoneally. The observable effects of: 

1) confusion concerning the escape from noxious 

stimuli, 2) a pronounced peripheral vasodilation, 3) 

a change in normal posture to one of dragging the 

abdomen on the cage floor were produced by both drugs. 

LSD but not bufotenine was found to cause hypersaliva- 

tion, increased frequency of urination and defecation. 

Rats trained to climb a pole 60 inches high had an 

average control climbing time of approximately 2 sec. 

A comparison was made of the prolongation in their 

climbing time when LSD and bufotenine were adminis- 

tered. The time of onset of the effect of each drug 

was approximately 5 min after administration. How- 

ever, their duration of effect differed. LSD injected 

rats resumed control climbing time within 20-30 min 
but not all bufotenine injected rats were back to normal 
at the end of 2 hr. The possible potentiation of effect 
by a combination of LSD and bufotenine will be dis- 
cussed as well as the influence of reserpine and 
serotonin administration on the effect produced by LSD 
and bufotenine, 


406. GRANULOCYTE LIFE CYCLE. Mary A. Maloney* 
and Harvey M. Patt. Div. of Biological and Med. 
Research, Argonne Natl, Lab., Lemont, Ill. 
Granulocyte development in the normal steady state 

and under the influence of various perturbations is 

being studied in dogs by radioautography with tritiated 
thymidine. A high degree of selectivity may be 
achieved with the labeled nucleoside because of the 
specific incorporation of thymidine into DNA and the 
short range of the tritium beta particles. Bone mar- 
row and peripheral blood studies have been carried 
out in several dogs at frequent intervals after intra- 
venous injection of tritiated thymidine (80-100 uc/kg; 
specific activity 390 mc/mM). Radioautographs were 
made with stripping film (British Kodak, AR 10). The 
specimens were developed after exposure for 6-8 wk 
and stained with a modified Giesma. Preliminary 

results indicate that the label appears first in the im- 

mature celis of both the myeloid and erythroid series 

(myeloblast, myelocyte and erythroblast). The dis- 

tribution of tagged cells seems to progress in an 

orderly manner from the less to the more differen- 
tiated forms with time after injection of tritiated 
thymidine. Labeled neutrophils can be detected in 

the bone marrow by 36 hr, and in the peripheral blood 

by 3-4 days. An indication of the rapidity of cellturn- 

over is given by the fact that densely labeled telophases 
are found in the marrow within 4 hr after injection of 
the tritiated thymidine. (Work performed under aus- 
pices of U. S. Atomic Energy Comm.) 
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407. STOP FLOW ANALYSIS OF SODIUM REABSORP- 
TION. R. L. Malvin,* W. S. Wilde, L. P. Sullivan* 
and A. J. Vander.* Physiology Dept., Univ. of 
Michigan, Ann Arbor. 

We characterize transport at points within the 
nephron by the concentration pattern developed along 
the renal tubule during stopped flow (brief ureteral 
occlusion following osmotic diuresis in dogs). The 
pattern is caught in serial urine samples on reinstate- 
ment of flow (The Physiologist 1:58, 1957). The distal 
segment lowers tha Wa cdarentration almost to zero. 
However the proximal is unable to alter the sodium 
concentration below that of the free diuretic flow. If 
during osmotic diuresis sodium can be moved out of 
the proximal tubule away from mannitol by an active 
sodium pump leaving an isomotic solution behind, then 
the Na concentration in the reabsorbate must be 
hypertonic to plasma Na. However, we compute the 
Na concentration in the proximal reabsorbate produced 
during stop flow to be always plasma-like. This 
indicates that Na in the proximal back-diffuses pas- 
sively with water, which latter is moved by some other 
osmotic agent. Several types of evidence suggest this 
to be the colloid osmotic pressure in peritubular 
blood. (Supported by Public Health Service, A1740; 
Life Ins, Med. Research Fund, G-57-46; and Amer. 
Heart Assn., 56G198.) 





408. INFLUENCE ON REFLEX ACTIVITY OF BULBAR 

RETICULOSPINAL SYSTEM. A. J. Mandell, A. E. 

U. Edisen and L. M. N. Bach (intr. by H. S. Mayer- 

son). Dept. of Physiology, Tulane Univ. School of 

Medicine, New Orleans, La. 

To demonstrate adequately early events in reflex 
activity during reticulospinal tract activation, stimulus 
pulses with durations between .05 and 1.0 msec were 
applied to the ventromedial bulbar reticular formation 
in cats anesthetized with Nembutal, Recordings were 
made of DRSI-VRSI monosynaptic test arc activity, 
ipsilateral DRL6 inhibition of DRSI-VRSI, ipsilateral 
DRL7 facilitation of DRSI-VRSI, and, with needle 
electrodes, of cord potentials and bulbar reticular 
activity. Electrode sites were histologically con- 
firmed, VRSI discharges resulted most easily from 
stimulation of the ventral medial caudal bulbar reticular 
formation with .18 mA .2 msec pulses and with a mini- 
mal latency of 2.8 msec indicating a large fibered 
reticulospinal tract mediating 160 m/sec impulses. 
The test arc was facilitated or inhibited from bulbar 
sites with stimulus pulses as short as .05 msec and 
with latencies varying from 2.6 to 3.5 msec. DRL6 
inhibition of the test arc summed with bulbar inhibition 
and depressed bulbar facilitation of DRSI-VRSI. DRL7 
facilitation of DRSI-VRSI summed with bulbar facilita- 
tion and depressed bulbar inhibition of the test arc. 
Changes in cord potentials consistent with and prob- 
ably reflecting bulbar facilitation and inhibition of 
the test arc were observed, Stimulation of the bulbar 
reticular formation produced both facilitation and 
inhibition of the dorsal root reflex with short and long 
latencies. Evidence was obtained for the probable 
existence of spinoreticulospinal reflexes. 
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409. CARDIOVASCULAR RESPONSES ELICITED BY 
ELECTRICAL STIMULATION OF THE HYPO- 
THALMUS. John W. Manning, Jr.* and Clarence 
N. Peiss. Dept. of Physiology, Stritch School of 
Medicine, Loyola Univ., Chicago, Ill. 

This study was carried out on bilaterally vago- 
tomized cats under local anesthesia. The animals 
were immobilized with d-tubocurarine. Using 
stereotaxic procedures a large area of the lateral 
posterior hypothalamus was explored with concentric 
bipolar stimulating electrodes. Analysis of the pres- 
sure pulse curves permits an accurate measure of 
cardiac augmentation and acceleration. The areas 
of Forel's field, zona incerta, hypothalamus lateralis, 
and median forebrain bundle exert significant control 
over sympathetic augmentation of myocardial con- 
traction, yielding when stimulated, a pulse pressure 
increase of 2-5 times the control value. These re- 
sponses are accompanied by a small elevation of 
diastolic pressure and, occasionally, by a small 
cardiac acceleration. The vascular responses noted 
are not the results of the release of adrenal medullary 
hormones. The responsive regions in the lateral 
posterior hypothalamus are extremely sensitive to 
pentobarbital. With full hypnotic doses of sodium 
pentobarbital the threshold of response is greatly 
elevated. This is in contrast to the vasomotor areas 
in the medulla, which are relatively unaffected by 
equivalent doses of sodium pentobarbital. (Supported 
in part by a grant from the Chicago Heart Assn.) 





410. DETECTION OF CIRCULATING ANTICOAGU- 
LANTS. Alvin Margolius, Jr.,* Dudley P. Jackson 
and C. Lockard Conley.* Dept. of Medicine, Johns 
Hopkins Univ. and Hosp., Baltimore, Md. 

A comparison was made cf the sensitivity of vari- 
ous methods to detect circulating anticoagulants in 
patients with classic hemophilia, acquired hemophilia- 
like disease, disseminated lupus erythematosus and 
in a normal subject following the intravenous injection 
of heparin. The techniques included: 1) measurement 
of clotting times of a) mixtures of normal whole blood 
and abnormal native plasma and b) recalcified mix- 
tures of normal and abnormal citrated plasmas 
before and after incubation; 2) assay of residual anti- 
hemophilic factor activity before and after incubation 
of mixtures of normal and abnormal citrated plasmas; 
and 3) modifications of the thromboplastin generation 
test. Certain modifications of the thromboplastin 
generation test and techniques involving incubation 
of normal and abnormal plasmas were about 4 times 
more sensitive than other methods, in detecting the 
acquired anticoagulants of classic hemophilia and 
hemophilia-like disease. In contrast, these techniques 
were less effective than the other methods in detecting 
either injected heparin or an anticoagulant associated 
with systemic lupus erythematosus. Determination of 
recalcified clotting times of non-incubated mixtures 
of normal and abnormal plasmas was the most sensi- 
tive method for detecting an anticoagulant associated 
with systemic lupus erythematosus. Minute amounts 
of heparin (less than 1.0 gamma/ml) were readily 
detected by measurement of the clotting time of mix- 
tures of native plasma and normal whole blood. 
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411. GASTRIC SECRETORY RESPONSES TO GRADED 
DOSES OF HISTAMINE IN DOGS WITH GASTRIC 
FISTULA AND ESOPHAGOSTOMY. I. N. Marks* 
and S. A. Komarov. Fels Research Institute, 
Temple Univ. Med. Ctr., Philadelphia, Pa. 
Gastric secretion in response to graded doses of 

histamine were obtained from the fully innervated 

whole stomach in 4 trained dogs equipped with gastric 
fistula and a single-opening esophagostomy. The latter 
permitted temporary but complete exclusion of salivary 
contamination of gastric secretion. Histamine was 
administered by single subcutaneous injection, inter- 
mittent subcutaneous injections and continuous intra- 
venous infusion. Data from the single injection 
experiments permitted construction of dose/response 
curves, and determination of "maximum acid output." 

The curves, obtained by plotting maximal rates of 

secretion and acid output attained during the response 

to a given dose of histamine against the log of the 
respective dose, appear to be of the familiar sigmoid 
type. However, total volume and acid output seem to 
be a power function of the dose. The "maximum 
acid output" found in experiments with the single in- 
jection technique agreed well with that obtained in the 
same dog following maximal stimulation with inter- 
mittent subcutaneous and continuous intravenous 
injection. The relationship between the "maximum 
acid output" and the total number of parietal cells 

in these dogs will be discussed. Pepsin secretion 

was also followed in the above experiments, and the 

data obtained support the concept that histamine 
does not stimulate peptic secretion in the dog. 





412. ACTIVATION OF HUMAN PLASMINOGEN. G. 

pace C. M. Ambrus, F, Whistler,* and D. L. 

oernley.* (Roswell Park Mem. Inst., Buffalo, 

N. Y.). 

Human plasmin of high spontaneous activity can be 
prepared from Fraction I or plasminogen prepared 
according to Kline, by incubation of a 10% plasminogen 
solution in 0.2 M veronal buffer, pH 8.5 at 24C. Both 
the rate and the extent of activation depend on the 
purity of the starting material, suggesting that the 
"spontaneous" activity may be due to contamination 
with a small amount of plasma activator. Ultra- 
centrifugal analysis of plasminogen having very low 
initial spontaneous activity shows 3 peaks with approxi- 
mate S99 values of 1, 5 and 9. The middle peak is 
present in the highest concentration, In the course 
of spontaneous activation the lightest component in- 
creases at the expense of the intermediate one until 
at maximum activity, only a trace of the latter is 
demonstrable. The heaviest component stays un- 
changed during the course of activation. It is con- 
cluded that plasminogen and spontaneous plasmin are 
associated with the intermediate and the light compo- 
nent, respectively. Streptokinase (SK) activation 
occurs without changes in the sedimentation pattern 
other than those due to the presence of SK itself when 
added in higher concentrations. SK activation of sam- 
ples of increasing spontaneous activity indicates that 
SK acts only on the plasminogen that has not been 
spontaneously converted to plasmin. This was also 
supported by a shift of the optimal SK concentration 
to lower values with progressing spontaneous activa- 
tion. Sk activation occurs in 2 steps: an initial fast 
reaction with no pH change, followed by a slower reac- 
tion accompanied by the release of H ions. These 
findings suggest that plasmin activity may be asso- 
ciated with two distinct molecular species depending on 
the mode of activation. (Supported by grants from the 





-American Heart Assoc. and the Public Health Service.) 
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413. CHARACTERIZATION OF AXOSOMATIC AND 
AXODENDRITIC SYNAPSES BY CHEMICAL INHIB- 
ITORS. Amedeo S. Marrazzi, Jose M. Rodriguez* 
and E. Ross Hart*, VA Research Labs. in Neuro- 
psychiatry, Pittsburgh, Pa. 

Anatomical differences might be expected to mani- 
fest themselves in functional counterparts. The sig- 
nificance of such anatomical distinctions is quite 
different if they determine absolute or if they merely 
result in quantitative rather than qualitative changes 
in synaptic performance. This is particularly true 
with respect to changes in responsiveness to chemical 
environment and corresponding transmission proper- 
ties. We therefore compared the influence of blood 
borne (common carotid injection) serotonin, LSD 25 
and gamma-~-aminobutyric acid on potentials elicited 
at representative synapses in the optic pathway of the 
Nembutalized cat. The potentials were evoked indi- 
rectly by activating cortico-cortical and subcortical- 
cortical circuits and directly by cortical stimulation. 
Simultaneous recording of the EGG, which is sometimes 
regarded as the envelope of summated dendritic poten- 
tials, supplied further relevant information. The data 
demonstrate relative rather than absolute differences 
in response to the synaptic inhibitors, endogenous and 
exogenous, Since synapses are not purely of one or 
the other type, this chemical characterization of their 
essential similarity is contingent on establishing that 
the thresholds do not simply reflect the extent of 
axodendritic composition, i.e. the higher the axoden- 
dritic contribution the lower the threshold. 





414. TRANSMEMBRANE POTENTIALS IN ISOLATED- 
NON-PREGNANT GUINEA PIG UTERI. J. M. 
Marshall and S. Katsh. Dept. of Physiology, Johns 
Hopkins School of Medicine, and Dept. of Embry- 
ology, Carnegie Institution of Washington, Balti- 
more, Md. 

Guinea pig cornua were perfused with oxygenated 
Krebs solution at pH 7.4 and at a temperature of 39°C. 
Potentials were recorded with a KCl-filled micro- 
electrode and the muscle tension with an RCA trans- 
ducer #5734. After an equilibration period (about 1 hr) 
measurements of frequency of contraction, membrane 
resting and active potentials and tension were made 
on the spontaneously contracting uterine horns. It was 
observed that just prior to the onset of each contrac- 
tion the membrane potential fell slightly and action 
potentials appeared. The frequency of discharge of 
these action potentials varied directly with the magni- 
tude of the tension developed. No action potentials 
were seen in the non-contracting uterus, but values 
for resting membrane potentials up to 70 mv were 
recorded during this dulescent period. The addition 
of acetylcholine (10 ~°M final concentration) to the 
perfusate caused an immediate contraction of the 
muscle. This contraction was accompanied by a repet- 
itive discharge of action potentials. These action 
potentials were characterized by a prolongation of 
the repolarization time producing a plateau from which 
several smaller action potentials were observed to 
arise. These results indicate that the smooth muscle 
of the gunea pig uterus resembles in many respects 
the smooth muscle of the guinea pig intestine as 
previously described by Bulbring (J. Physiol. 135:412, 
1957). 
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415. FACTORS REGULATING HEPATIC ACETATE 
OXIDATION. E. J. Masoro and James M. Felts. 
Dept. of Physiology, Tufts Univ. School of Medicine, 
Boston, Mass. 

Glycogen-deficient liver slices prepared from rats 
that are fasted for 24 hr at 0°C. showa marked reduc- 
tion in the oxidation of acetate-1-C to c!40, when 
compared with slices from fed (control) rats kept at 
25°C. This defect in acetate oxidation is repaired by 
the addition of carbohydrate or carbohydrate inter- 
mediates to the medium, but not by the addition of 
succinate (Am. J. Physiol. 186:246, 1956). To further 
characterize this stimulation, a liver homogenate was 
developed which readily oxidizes glucose, lactate, 
acetate and palmitate. The basic medium consists of 
0.14 M,KCl, 6 x 10° M phosphate buffer (pH 7.2), 
3x 10° M MgSO, and 2 x 10° M DPN. Homogenates 
prepared from glycogen-deficient livers showed the 
same defect in acetate oxidation as was previously 
noted in liver slices. CoA additions increased acetate 
oxidation in both the glycogen-deficient and control 
homogenates. Both lactate and glucose stimulate 
acetate oxidation in the glycogen-deficient homogenate, 
but the increase was not nearly as great as was noted 
with slices. Lipoic acid at 10° M can stimulate acetate 
oxidation by the glycogen-deficient homogenate, but 
greater concentrations caused marked inhibition. 
Thiamine pyrophosphate in most cases stimulated 
acetate oxidation; thiamine pyrophosphate and 10°°M 
lipoate in many cases had additive stimulatory effects. 
Work is now in progress on the possible relationships 
of these findings to the mechanism by which carbo- 
hydrate metabolism promotes fatty acid oxidation. 





416. CONVERSION OF C!4-ARTERENOL TO EPINEPH- 
RINE IN VITRO. David T. Masuoka,* William G. 
Clark and Hermann F. Schott.* VA Ctr., and Med. 
Ctr., Univ. of California, Los Angeles. 

Kirschner and Goodall (Biochim. Biophys. Acta 
24:658, 1957) have reported the formation of epineph- 
rine when unlabeled arterenol and L-methionine-methyl- 
c!4 were incubated together with the supernatant frac- 
tion of adrenal medulla homogenates. This has been 
confirmed. In addition, and using the same methods, 
radioactive epinephrine has been obtained after 
incubating 4 x 105 cpm of «-Cl4-DL-arterenol (cf. 
Howton, Mead & Clark, J. Am. Chem. Soc. 77:2896, 
1955) and unlabeled L-methionine. The mixture con- 
tained 200 »M MgCl, 2.5 mg reduced glutathione, 

10 uM ATP, 0.5 ml supernatant, and 0.2 ml tris buf- 

fer, pH 7.4, 0.5M. The total volume was 1.2-2.1 ml. 

Incubations were for 2 hr at 37°C. under nitrogen, 

The catecholamines were separated by ion-exchange 

chromatography, the fractions were checked by mea- 

suring the optical density at 279 mu and the radio- 
activity was measured in a windowless flow counter 
after plating out an aliquot. In addition to the radio- 
active epinephrine, an active unknown peak was 
obtained. The possibility that this may be an inter- 
mediate is presently being investigated. 
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417, EFFECT OF BLOCKING AGENTS ON BLOOD 

FLOW THROUGH THE MANDIBULAR ARTERY. 

J. Lester Matthews,* Jack G, Bishop, and Homer 

L. Dorman*. Baylor Univ. College of Dentistry, 

» Texas, 

Blood flow through the mandibular artery has been 
measured in healthy dogs anesthetized with sodium 
pentobarbital. Flow was measured by utilization of a 
simplified electromagnetic blood flow meter which 
requires cannulation of the vessel. Simultaneous 
recordings of blood pressure were made with a 
statham strain gauge and brush amplifier. Peripheral 
resistance could therefore be calculated. Cardio- 
vascular responses to standard doses of acetylcholine 
and epinephrine were observed in order to test the 
responsiveness of the vascular bed and at the same 
time provide a basis for evaluating the instrumentation 
used. The blocking agents, xylocaine and procaine, 
were applied to the exposed mandibular nerve near 
its entrance into the mandibular foramen. The response 
to the 2 drugs was similar, i.e. an increase in flow 
rapidly followed the nerve block. This effect was 
consistently demonstrated in all the animals used, 
and occurred equally well following section of the 
nerve. These data conform well with observations by 
Barcroft et al. (J. of Physiol., 132:16, 1956) on blood 
flow to the forearm following nerve block of the 
brachial plexus. These results indicate that mandibu- 
lar block interrupts a vasoconstrictor pathway sup- 
plying the mandibular area. 





418. PHYSICO-CHEMICAL INVESTIGATION IN SALT 
SOLUTION OF A URINARY MUCOPROTEIN WITH 
VIRUS INHIBITING ACTIVITY. Myles Maxfield. 
Med. Dept., Brooxhaven Nat. Lab., Upton L. L,N. Y. 
A urinary mucoprotein which reacts with influenza, 

mumps and Newcastle disease virus has been isolated 

by Tamm and Horsfall and shown by them to have a 

molecular weight approximately 7 x 106 and to consist 

of fibrous molecules of dimension ~100 x ~ 25000 A. 

A mucoprotein with similar biological activity and 

chemical analysis has been isolated by Di Ferrante 

from urine by precipitation with cetyltrimethylammo- 
nium bromide. This has been shown by Maxfield to 
have in distilled water a molecular weight of 1.5 x 10°. 

By light scattering its molecular weight remains 

1.5 x 10° in 0.03 M NaCl; its molecule is fibrous and 

more tightly coiled than in water. The intrinsic 

viscosity is much lower than in water even allowing 
for the electroviscous effect; the refractive index 
increment is 1.72 x 10-4; the ultraviolet absorption 
spectrum remains unchanged with the major peak 

at 278 mpand shoulders at 284 and 290 my; Beers law 

is obeyed. This solvent is poor, giving a negative 

interaction coefficient. Tactoids form after standing 

1 month. No aggregation is discernible by light 

scattering in the course of 8 hr. In potassium phos- 

phase buffer pH 6.8 = 0.045 aggregation is immediately 
detectable by light scattering and tactoids are visible 
in 3hr. The Di Ferrante mucoprotein appears to be 

a fragment of the Tamm and Horsfall mucoprotein 

which is split both laterally and longitudinally but 

retains the original antiviral activity. 
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419. ACTION OF DRUGS ON LOBSTER CARDIAC 
GANGLION. Donald M. Maynard (intr. by R. W. 
Gerard), Mental Health Research Inst. and Dept, 
of Zoology, Univ. of Michigan, Ann Arbor. 

The effects of selected drugs on the isolated cardiac 
ganglion of Homarus were examined. Both burst pat- 
terning changes and a two dimensional analysis of 
burst frequency and duration indicate that the response 
of the ganglion to individual drugs, let alone types, is 
specific. It is unlikely that these effects can be ex- 
plained by assuming action on a single, common 
mechanism, Of those drugs tested, only acetylcholine 
(Ach), serotonin (5-HT), and lysergic acid (LSD-25) 
were clearly excitatory. Ach and 5-HT caused initial 
excitation, subsequent disruption of the burst, and 
eventually block of activity, LSD-25 prolonged burst 
frequency increased burst frequency and ~xaggerated 
slow potentials. Other drugs were probably depressant, 
All but dinitrophenol (DNP) depressed the burst fre- 
quency. Phenobarbital, cocaine, and strychnine pro- 
longed repetitive discharges in the burst, exaggerated 
slow potentials, and eventually caused block. Pento- 
barbital selectively depressed the large neurons while 
initially prolonging the small neuron discharge, thus 
acting differently from the other barbiturate. Morphine 
differentially depressed both neuron types. Gamma 
aminobutyric acid (GABA) decreased burst frequency 
and duration, but burst patterning suggested some 
synaptic potentiation. This action is very similar to 
that caused by stimulation of the extrinsic cardio- 
inhibitory nerves. DNP was unique in its ability to 
destroy interaction between the ganglion units before 
blocking spontaneity, With the exception of DNP, Ach, 
and 5-HT, block of spontaneity occurred before dis- 
ruption of the burst pattern, This suggests a stable 
morphological basis of interaction. 


420. ANALOG STUDY OF NEURON IN VOLUME CON- 
DUCTOR. A. J. McAlister (intr, by J. Z. Hearon), 
Naval Med. Research Inst., Bethesda, Md, 

A mathematical analysis is available for electronic 
conduction in an isopotential medium. It is of interest 
to see how accurately this analysis applies to a neuron 
in an infinite volume conductor of finite conductivity. 

A natural second step is to determine whether voltage 

transients in the volume conductor differ for the 

several electrical events which can occur at the nerve 
membrane, and whether they may be used to determine 

the specific electrical behavior of the neuron, A 

simple and reasonable direct resistance-capacitance 

analog of a neuron with dendrites was built and sub- 
jected to various electrical boundary conditions, It 
was found that the electronic results for isopotential 
external media apply to the infinite volume conductor 
problem with less than 5% error, for values of external 
volume resistivity commonly encountered, Also, 
results from the analog indicate that for the living cell; 

1) transients recorded within the soma are not adequate 

to differentiate between regions of active and passive 

membrane conduction; 2) transients recorded externally, 
very near the membrane, are proportional to membrane 
current, and the sign of such an external transient 
indicates whether conduction is active or passive 
beneath the electrode; 3) the amplitude of an external 
transient depends upon the ratio of passive to active 
membrane area, 
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421. INHIBITION OF POTASSIUM SECRETION BY 

MERCURIAL DIURETICS. Wesley O. McBride,* 

I. M. Weiner* and Gilbert H. Mudge. Dept. of 

Pharmacology, Johns Hopkins Univ. School of 

Medicine, Baltimore, Md. 

Depression of potassium (K) secretion by mercur- 
ial diuretics has been repeatedly demonstrated by 
depression of Cx /GFR ratios in K loaded dogs. How- 
ever, results are inconsistent with meralluride during 
alkalosis under conditions when chloruretic activity 
is consistently absent. This raises the possibility 
that actions on sodium chloride reabsorption and 
K secretion are mediated by separate "active forms" 
of organic mercurials. Effects of p-chlormercuri- 
benzoate, a non-chloruretic mercurial, were studied 
on K secretion and no inhibition was observed even at 
doses of 8 mg Hg/kg. Preliminary dose-response 
observations with merailuride indicate effects on K 
secretion in KCl loaded dogs at doses lower than ° 
those required for chloruresis. These several types 
of studies suggest that inhibition of K secretion 
resembles action on NaCl reabsorption in that drug 
action requires acid-lability of the mercurial, but 
that K secretion is the more sensitive mechanism. 








422, PHOSPHOLIPIDE SYNTHESIS IN ATHEROMAT- 
OUS LESIONS OF NORMOLIPEMIC RABBITS. 
Esther L. McCandless and D. B. Zilversmit. Div. 
of Physiology, Univ. of Tennessee, Memphis. 
Previous findings that the atheromatous plaque 

synthesizes more phospholipides than normal intima 

raised the question whether this took place only in the 
presence of hyperlipemia or whether abnormal con- 
ditions inside the arterial wall were responsible. 

Atherosclerotic normolipemic rabbits were produced 

by feeding 1% cholesterol for 3 months followed by 2 

months on unsupplemented rabbit chow. Hyperlipemic 

atherosclerotic rabbits were fed cholesterol for the 
last 3 months of the experiment. Plasma cholesterol 
levels were 1 and 22 mg/ml and plasma phospholipides 
land 7 mg/ml in the 2 groups, Aortic atheroma of 
similar degree were found in the normolipemic and 
hyperlipemic animals, whereas liver cholesterol was 
elevated only in the latter group. Incorporation of P°2 
into plasma and aortic phospholipides showed that 

the plaques of the normolipemic animals synthesized 

phospholipides as actively as those of the hyperlipemic 

rabbits. Apparently aortic phospholipide synthesis is 
not reduced by the absence of hyperlipemia. (Supported 
by Life Insurance Med, Research Fund.) 
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423. NEURAL CONTROL OF LACTATION. S. M. 
McCann, Robert Mack* and Charles Gale.* Dept. 
of Physiology, Univ. of Pennsylvania School of 
Medicine, Philadelphia. 

Lesions in the supraoptico-hypophysial tract of the 
hypothalamus blocked milk ejection in rats, and pro- 
duced also a pronounced reduction in milk yield even 
when oxytocin was given 1-3 times daily to permit 
milk ejection. Litters were kept alive by suckling 
normal mothers 50% of the time. Under these con- 
ditions litters gained 5.6¢0.4 mg/gm litter/hr while 
with normal mothers, whereas they lost 1.1*0.3 mg/gm 
litter/hr while suckling rats with hypothalamic lesions. 
Effective lesions injured the supraoptico-hypophysial 
tract, either in the median eminence or in front of it. 
Impaired lactation was found in rats where adenohy- 
pophyses appeared normal microscopically, and where 
the hypophysial portal vessels had sustained little or 
no injury. Control lesions did not interrupt lactation. 
In a supplementary study, saline, Pitressin, Pitocin, 
or synthetic oxytocin (all at a dose of 1.0 U., LP., 3 
times daily) was administered to mothers after with- 
drawal of litters. Pitocin and synthetic oxytocin 
retarded the mammary involution seen in the saline 
controls, Pitressin had a smaller effect. The results 
indicate that hypothalamic lesions can block both milk 
ejection and milk production in rats. Since effective 
lesions were associated with a deficiency of release of 
endogenous oxytocin as evidenced by a failure of milk 
ejection, and since in rats without hypothalamic 
lesions the injection of oxytocin delayed mammary 
involution, it is suggested that oxytocin may trigger 
release of lactogenic hormone. 





424. EFFECT OF GOITROGENS ON THE ADRENAL 
GLAND. J. L. McCarthy,* R. C. Corley* and M. X. 
Zarrow. Biological Science and Chemistry Depts., 
Purdue Univ., Lafayette, Ind. 

Male rats were treated for 12 wk with the following 
goitrogens: thiouracil, methylmercaptoimidazole (MMI), 
potassium perchlorate, low iodine diet, p-aminosalicylic 
acid (PAS), p-aminobenzoic acid (PABA), and sulfa- 
guanidine. Additional groups received the goitrogens 
plus daily injections of 20 or 40 ug vitamin Bj» to 
reduce body weight loss. Blood was withdrawn at post 
mortem by cardiac puncture and the peripheral corti- 
costerone and 17-hydroxycorticosterioids measured by 
simultaneous determination with the Porter-Silber 
reagent. Average thyroid weights of the goitrogen- 
treated rats varied from 31.1 mg with PAS to 85.8 mg 
for low iodine diet + 40ug Bj) as compared to 17 mg 
for controls. Goitrogen treatment significantly decreased 
adrenal weights from a control value of 40 mg in all 
animals except those receiving 1% PAS (40.4 mg) or 
sulfaguanidine (37.1 mg); adrenal weights ranged from 
32.0 mg for low iodine diet + 40 yg By to 24.1 mg for 
thiouracil. On the basis of mg% body weight, a signif- 
icant atrophy of the adrenal gland occurred with 
thiouracil + 20 ug Biz, KC104, KC10, + 20 ug By, 

MMI, PABA and sulfaguanidine. Peripheral plasma 

corticoid levels were not changed by goitrogen treat- 

ment from the normal values of 18.7 ug% B and 9.2 ue% 

F, One may conclude that treatment with thiouracil, 

perchlorate, MMI and PABA resulted in adrenal atrophy 

with no decrease in plasma corticoid levels. A pos- 
sible interpretation of these data will be presented. 

(Aided by a grant from Purdue Research Fndn. ) 
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425. EFFECTS OF SPLENIC HOMOGENATES FROM 
RATS FOLLOWING THERMAL INJURY. Miles D. 
McCarthy, Robert Ockner* and Martha Darby.* 
Dept. of Zoology, Pomona College, Claremont, 
Calif. 

Splenic homogenates were prepared from rats at 48 
hr, 2 and 3 wk following our standardized burn-infusion 
procedure (in which each animal received a 32% body 
surface back burn in water at 90°C. for 35 sec, fol- 
lowed by infusion of 18% of its body weight of sodium 
chloride and sodium lactate solutions.) Phosphate 
buffer and homogenates from non-burned animals 
were tested simultaneously. The hematocrit, hemo- 
globin and reticulocyte values were taken before 
and after injection and at various succeeding intervals 
from the normal recipient animals and at concurrent 
intervals in groups of untreated controls, In those 
animals which received splenic homogenate or homog- 
enate supernatant from 2 and 3 wk post-burn donors 
the hematocrit and hemoglobin values showed a 
greater depression as compared with similar values 
in the several control groups. Although reticulocyte 
values increased following the injection of normal 
splenic homogenate, significantly higher values were 
obtained following the injection of homogenates from 
2 and 3 wk post-burn survivors, These preliminary 
observations showed that the spleens from animals 
following thermal injury contained both a hemolytic and 
an erythropoietic substance. (Supported by grants 
from Office of Surgeon General (DA-49-007-MD571 
and PHS A 1690.) 





426. SLUDGED BLOOD IN X-IRRADIATED AND FAT- 
FED RATS. J. F. McClendon and J. Gershon- 
Cohen.* Albert Einstein Med. Ctr., Northern Div., 
Philadelphia, Pa. 

Although aggregation of erythrocytes have been 
observed in the rat (Am. J. Physiol. 168:628, 1952) after 
total body x-irradiation, we have seen no papers on 
sludged blood using the Knisely technique, on radiation- 
sick or fat-fed rats. Ten normal and 10 rats (4 rats 
at 2 days, 3 at 3 days and 3 at 4 days) after 600 r total 
body x-irradiation.were anesthetized with 5 mg Nem- 
butal/100 gbw, a small "bloodless" laparotomy per- 
formed and a small portion of the mesentery laid over 
a hollow quartz rod illuminator through which Ringer's 
fluid at 37°C. constantly flowed, and observed with 
B&L 7.5 x objectives and 15 x oculars in the binocular 
microscope. No sludging of the blood in terminal 
arterioles, capillaries or venules was seen in the 
normal rats during the 45 min thereafter. After 300 
r total body x-irradiation 10 rats showed sludged 
blood at 7 days, 14 days and 21 days. The blood of 10 
rats fed 70 mg whipping cream/gm body weight was 
sludged 6.5 - 7.5 hr after meal but that of 10 similar 
rats was not sludged 3 - 4 hr after meal. 
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427. CEREBRAL BLOOD FLOW BY VENOUS OUT- 

FLOW TECHNIQUE. Claude McClure* and Harold 

D. Green. Physiology a: rmacology + 

Bowman Gray School of Medicine, Winston-Salem, 

N.C. 

Cerebral venous blood flow (CBF) and pressure 
(CVP) were determined in pentobarbitalized, 
heparinized dogs (electromagnetic flowmeter and 
Statham pressure transducer). In the experimental 
series, CBF was measured by cannulation of the 
lateral sinuses while all collateral communications 
were abolished by ligation of all accessible emissary 
veins, both internal jugular, both angular, and one 
facial veins; facial venous return was by way of a 
shunt from the remaining facial vein to a jugular vein; 
both external jugular veins at the bulb and the verte- 
bral venous plexus at C-2 were injected with 20% 
celloidin in ether-aceton, CBF in the control ani- 
mals was measured from the catheterized jugular 
bulbs but with omission of the above ligations, Intra- 
carotid injections of l-epinephrine (EPI) and 
l-arterenol (ART) in logarithmic doses from 1 to 50 

g reduced CBF to 60-25% of control in the control 
animals; but only to 86-98% of control in the experi- 
mental series. The latter changes were not signifi- 
cant with the larger doses. The reduction in CBF was 
less prcnounced with ART than EPI, CVP varied with 
CBF. Conclusion: no significant alpha constrictor 
receptors are present in the cerebral circulation, 
Measurements of CBF by analysis of jugular venous 
blood in the intact dog are subject to a potentially 
large error. (Supported by PHS, I.N.D.B. Traineeship, 
and Grant H-487. ) 


428. HYPERTENSION PRODUCED BY CAROTID SINUS 

AREA CONSTRICTION IN DOGS. H. L. McCrorey,* 

E. J. Sukowski,* K. T. Thompson* and G, E. 

Wakerlin. Dept. of Physiology, Univ. of Tllinois, 

College of Medicine, Chicago. 

Carotid sinus area hypertension in dogs is stable 
and persistent since 3 dogs are now 52-56 months 
hypertensive, Preliminary findings from bilateral 
ligation of the internal and external carotid arteries 
in 6 dogs indicate no significant change in blood pres- 
sure, contrary to the rabbit (Rosenfeld), whereas 
bilateral constriction of the carotid sinus area pro- 
duced hypertensions averaging 40 mm Hg with a 
standard deviation of 14.4 in 6 of 8 control dogs. 
Bilateral constriction of the arteries above the sinus 
produced hypertensions of 3316.6 in 8 of 9 dogs. 
Bilateral carotid sinus resection resulted in hyper- 
tensions of 24*9.2 in 6 of 7 dogs. Four of 5 dogs sub- 
jected to bilateral carotid sinus nerve section show 
hypertensions of 25+10.8. 100% 0» produced no sig- 
nificant change in blood pressure in 5 carotid sinus 
area hypertensive dogs. Urinary epinephrine and 
norepinephrine excretions were normal in 6 hyperten- 
sive dogs. Single intravenous injections of 3 ganglionic 
blocking drugs produced decreases in blood pressure 
toward or to normotension in 16 hypertensive dogs. 
Continued daily intramuscular injections (each drug 
in 2 hypertensive dogs) produced no change in blood 
pressure to decreases to normotension with tolerance 
development, in 2-3 wk. Five hypertensive dogs showed 
normal pressor responses to 1.0 yg/Kg of norepineph- 
rine intravenously. These findings suggest that bilateral 
carotid sinus area constriction produces hypertension 
through altered cerebral hemodynamics and that bilateral 
resection of the carotid sinus nerve can produce mild 
hypertension in the dog. 
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PHYSIOLOGY 
429. EFFECT OF MORPHINE ON ADRENOCOR- 


TICOPHIN RELEASE IN MAN. r K. McDonald, 
Franklin T, Evans,* Me K. We ai y 
mo . Patric jatl. Inst. ental Health, 
NIH, Bethesda, Md. 

The effect in man of the hypodermic injection of 16 
mg of morphine sulfate on ACTH release (as evidenced 
by plasma hydrocortisone concentration) was evaluated 
in the following ways: first, the rise in plasma hydro- 
cortisone concentration resulting from the intra- 
venous injection of Pitressin was significantly sup- 
pressed by morphine pretreatment. Morphine did not 
suppress the plasma hydrocortisone rise resulting 
from a subsequent intravenous injection of 1 unit of 
ACTH. Second, the effect of morphine on diurnal 
plasma hydrocortisone levels was determined. In one 
experimental situation morphine was shown to block 
the characteristic morning rise in plasma hydro- 
cortisone which occurs between 4 a.m. and 8 a.m, In 
another series of observations morphine administered 
at 8 a.m. caused significant diminution of plasma 
hydrocortisone levels at 11 a.m., 12 m., and 1 p.m. 
at which time the test was terminated. These findings 
indicate that in man ACTH release is mediated 
through a system susceptible to morphine. 


430. ACTION OF CHEMOREFLEXES ON VENOUS 
TONE. Donald P. McKibbin* and Robert S. Alex- 
ander, Dept. of Physiology, Albany Med. College, 
Albany, N.Y. 

The influence of chemoreflexes (von Bezold - 
Jarisch effect) on venomotor tone was analyzed in 
anesthetized dogs. Venomotor activity was evaluated 
by determining the venomotor index of intestinal veins. 
This is calculated from the relative venous distensi- 
bility as measured by a controlled retrograde injec- 
tion of blood into the veins of the intestine. In some 
experiments, arterial resistance was also measured 
by perfusing the intestine with a pump of constant 
output and recording pressure between the pump and 
the intestinal artery. Intravenous injection of vera- 
trum alkaloids (Veriloid, Riker Labs.) produced hypo- 
tension, a fall in arterial resistance, and a reduction 
in venomotor tone. In contrast, direct intra-arterial 
administration of the drug to the intestine produced a 
moderate increase in arterial resistance and a sig- 
nificant constriction of the venous bed. This con- 
firms the observation that the hypotensive action of 
veratrum, when injected intravenously, is mediated 
neurogenically; it also establishes that this action 
produces venous dilation as well as dilation of arterial 
resistance elements, The venous dilation produced 
reflexly by this drug is not uniformly abolished by 
bilateral cervical vagotomy. 
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431. DEAD SPACE AND WASHOUT MEASUREMENTS 
MADE WITH HELIUM AND SULFUR HEXA- 
FLUORIDE. Jere Mead, Harry B. Martin* and C. 
D. Cook.* Dept. of Physiology, Harvard School of 
Public Health, Boston, Mass. 

The role of diffusion in the mixing of gases within 
the tracheobronchial system and within the air spaces 
was investigated by ventilating excised dog lungs with 
gas mixtures containing trace gases (helium and sul- 
fur hexafluoride) with approximately a six-fold dif- 
ference in diffusibility. A critical orifice analyzer 
was used for rapid analysis of expired gas. Dead- 
space volumes (method of Fowler) measured at the 
same tidal volume and functional residual capacity 
were approximately 20% smaller for helium than for 
sulfur hexafluoride. As estimated from washout curves 
helium was more uniformly distributed within the lung 
than sulfur hexafluoride. 





432, TEMPERATURE-DEPENDENT METABOLIC 
RESPONSES IN COLD- AND HEAT-ACCLIMATED 
RATS. Roy B. Mefferd, Jr. and Henry B. Hale 
(intr. by Hubertus Strughold). Biochemical Inst., 
Univ. of Texas, Austin, and School of Aviation 
Medicine, USAF, Randolph AFB, Texas. 

After 3 months' residence in different thermal 
environments (4°, 24°, or 35°C.), adult male Carworth 
rats were compared using indices of mineral and 
nitrogen metabolism (24-hr urinary excretion of Na, 
K, Mg, Ca, P, urea, uric acid, creatinine, creatine, 
taurine and 12 amino acids). Determinations were 
made on representatives from each thermal environ- 
ment under each of the 3 thermal conditions; thus, 
metabolic responsiveness to temperature change 
was studied. In certain aspects, rats accustomed to 
neutral or high temperature showed similar changes 
during exposure to cold, and rats accustomed to 
neutral or low temperatures showed certain similari- 
ties in their responses to heat; in other respects, rats 
with different thermal histories showed divergent 
responses, For certain of these, administration of 
ACTH in low dosage (0.5 IU/100 gm b.wt.) altered 
the relationship with the thermal environment. These 
responses are complex and demonstrate the importance 
of prior treatments on metabolic responsiveness. 
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433. EFFECTS OF THYROXINE AND THIOURACIL 
ON GROWTH AND REGRESSION OF SKIN PAPIL- 
LOMAS IN MICE PREVIOUSLY INDUCED BY 
CHEMICAL CARNOGENS. Joseph Meites. Dept. 
of Physiology and Pharmacology, Michigan State 
Univ., East Lansing. 

We have reported that feeding 2mg thyroxine/kg of 
diet inhibited while 2gm thiouracil/kg of diet enhanced 
development of skin tumors in mice (CF 1 Swiss 
females) induced by paintings with croton oil (Cancer 
Res., in press). After observing the growth of tumors 
for 16-18 wk, effects of reversing thyroxine and thio- 
uracil treatments were noted for an additional 7-10 
wk. Mice which previously had a low incidence of 
tumors (% of mice with tumors, total no. of tumors) 
as a result of thyroxine feeding showed a pronounced 
increase in tumors when subsequently fed thiouracil; 
mice with a high initial incidence of tumors as a re- 
sult of thiouracil feeding showed a marked regression 
of tumors when subsequently fed thyroxine. Tumor 
development in control mice not fed thyroxine or 
thiouracil continued to increase during the entire 
course of the experiments. (Supported in part by 
PHS Grant C-3448.) 


433a. HUMAN AUDITORY REFLEXES, Emanuel S. 
Mendelson. Air Crew Equipment Lab., Naval Air 
Materiel Ctr., Philadelphia, Pa. 

Further studies of reflex movements of the tym- 
panic membrane were made in 3 responsive subjects 
(method in J. Appl. Physiol. 11:499, 1957). Sources 
of variability in the condition of the external auditory 
canal and in the attachment of the test probe were 
isolated. Repeated observations on 1 subject demon- 
strated variability in a) response incidence, b) mag- 
nitude of response under similar test conditions, and 
c) differences of response incidence and magnitude 
depending on the acoustic character of the stimulus. 
Noise seems to be more effective than a pure tone at 
the same nominal sound pressure level in eliciting 
the reflex. 


434. SERUM CHOLESTEROL IN GUATEMALAN 
CHILDREN. José Méndez,* Nevin Scrimshaw, 
Werner Ascoli* and Barry Savits.* Inst. of 
Nutrition of Central America and Panama, 
Guatemala. 

Serum cholesterol levels of Guatemalan school 
children in rural villages were low. They averaged 
121 mg/100 ml (s=22) for 41 children in CVS and 119 
(s=26) for 60 children in STM. Sixty gm of recon- 
stituted dried skim milk powder/day for 28 wk had no 
effect on cholesterol values. In SMC levels were 117 
(s=25) for 131 children and in SLC 110 (s=19) for 55 
children. Thirty gm of fat were given these children 
in a fried bean and tortilla supplement providing 
approx. 400 Cal/day. In SMC the fat was cottonseed 
oil (18 wk); in SLC 24 of the children received lard 
(45 wk) and 31, hydrogenated cottonseed oil (26 wk). 
Blood samples were taken approximately every 3 mon. 
No significant effect of the supplements on serum cho- 
lesterol levels was noted; adjustment for frequency of 
attendance did not alter these conclusions. Serum 
cholesterol levels were higher in 21 Carib school 
children in a rural coastal area (150 s= 32) where the 
diets contained more fat and animal protein. Serum 
cholesterol levels of 37 newborn girls (68 s=20) in 
Guatemala City were significantly higher than in 28 
newborn boys (55 s=11). There was no tendence for 
serum cholesterol levels to correlate with amount of 
fat in the maternal diet in samples including both low 
and high income groups. 
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435. WORK OF DIGITAL VASOCONSTRICTION PRO- 
DUCED RY INFUSED NOREPINEPHRINE IN 
CUSHING'S SYNDROME. Milton Mendlowitz, 
Stanley Gitlow* and Nosrat Naftchi,* Mt. Sinai 
Hosp., New York City. 

When a group of patients with primary hypertension 
and a group with normal blood pressure were sub- 
jected to indirect heat, automatic ganglion blockade 
and intravenous l-norepinephrine (NE) infusion, there 
was greater digital vasoconstriction per mg of NE 
infused per min in the hypertensive than in the normo- 
tensive group. Vasoconstriction was estimated quan- 
titatively by computing the work of vascular smooth 
muscle contraction from digital arterial blood pres- 
sures and radius equivalents as measured in the 
dilated and constricted states. The radius equivalents 
were determined from flow-pressure ratios. Thirteen 
patients under treatment with prednisone, cortisone or 
ACTH for 7 days to over | year, and 4 patients with 
adrenal cortical tumor or hyperplasia were also sub- 
jected to this kind of study. The mean values for the 
work of digital vasoconstriction in ergs (x 103) per 
mg of NE infused per min were 31+8.D. of 10.5 in the 
normal group and 161+S.D. of 155.5 in the Cushing's 
syndrome group (p<10~3), Furthermore, NE hyper- 
sensitivity was found after the administration of 
adrenal corticosteroids for as little as 7 days and 
despite the absence of hypertension. It seems 
reasonable to postulate that this NE hypersensitivity 
is related to inhibition by the adrenal corticosteroids 
of whatever chemical substance or enzyme in vascular 
smooth muscle is responsible for the rapid inactiva- 
tion of NE and that primary hypertension may be 
related to a deficit in this substance. Hypertrophy of 
vascular smooth muscle, however, may play a second- 
ary role in NE hypersensitivity. 





436. EFFECTS OF PREGNANCY ON HEPARIN- 
INDUCED LIPEMIA CLEARING FACTOR AND 
SERUM LIPIDS. H. C. Meng and William J. 
McGanity. Physiology and Obstetrics and Gynecol- 
ogy Depts., Vanderbilt Univ. Med. School, Nashville, 
Tenn, 

Although it is known that serum lipids are elevated 
during pregnancy in human, detailed studies are scanty 
and the mechanism of this elevation remains obscure. 
In the present work in human subjects, serum lipids, 
including total fatty acids, total and free cholesterol 
and phospholipids, were determined and neutral fat 
was calculated by difference during pregnancy. The 
course of pregnancy was divided into 5 periods: first, 
second and third trimesters and 1-4 days and 4-6 wk 
post partum. In addition to serum lipid determinations, 
the in vitro clearing activity of plasma obtained be- 
fore and 3 min after intravenous administration of 
heparin (5 mg/subject) was also measured. Non- 
pregnant females with no previous child-bearing his- 
tory were used as controls. It was found that 1) the 
clearing activity of preheparin plasma showed no 
apparent change during pregnancy except that a slight 
increase was observed 4-6 wk after delivery. How- 
ever, the clearing activity of post-heparin plasma 
was progressively depressed during the second and 
third trimesters; it began to increase 1-4 days after 
delivery and returned toward the first trimester and 
normal levels 4-6 wk thereafter. 2) All serum lipids 
were elevated during pregnancy and returned toward 
the normal levels 4-6 wk after delivery except total 
cholesterol which remained at an elevated level. The 
significance of these changes will be discussed. 
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437, EFFECT OF LINOLEIC ACID ON INCORPORA- 
TION OF RADIOCARBON INTO CHOLESTEROL. 
Joseph M. Merrill (intr. by George R. Meneely). 

VA Hosp., Nashville, Tenn. 

Linoleic acid and other unsaturated fatty acids 
lower serum cholesterol. The mechanism whereby 
this occurs is not known, Previous work has indicated 
that nicotinic acid and thyroxine lower serum choles- 
terol while actually increasing the incorporation of 
sodium acetate 1-C4 into cholesterol. To estimate 
the effects of linoleic acid on the incorporation of 
sodium acetate-1-C ! into cholesterol (sterols pre- 
cipitable by digitonin) the following experiments were 
made. Adult Sprague-Dawley rats were fed a stock 
diet plus 10% linoleic acid; control rats were fed a 
stock diet. After 8 days the rats were injected with 
sodium acetate-1-C* and killed 30 min later. Cho- 
lesterol digitonin precipitate was recovered from the 
liver and its radioactivity determined. The radio- 
activity of the precipitate from the control animals 
was 3.53 cts/sec/mg/cm? (S.E. +0.66), that from the 
animals fed 10% linoleic acid 9.62 (S.E. +1.21) (P<0.001). 
When rats from the same colony were fed similar 
diets for 19 days, the radioactivity of the liver cho- 
lesterol-digitonide precipitate of the controls was 1.9 
cts/sec/mg/cm? (S.E. + 0.45) while that from the lino- 
leic acid fed rats was 6,3 (S.E.+0.83)(P< 0.001). There 
was no difference in liver cholesterol content of the 
4 groups of rats. These results indicate that linoleic 
acid increases the incorporation of radiocarbon into 
cholesterol despite its reported effect in lowering 
serum cholesterol. 


438. OSMOTIC TRANSFER OF WATER, Giacomo 
Meschia and Ivo Setnikar (intr. by D. H, Barron). 
Yale Univ., New Haven, Conn. 

Many measurements of vapor pressure of solutions 
separated by a biological membrane have been made 
on the assumption that by "ordinary osmosis" water 
is transferred according to its difference in vapor 
pressure, We have put this assumption to test by 
measuring the transfer of water through a collodion 
membrane for a given difference in osmolal concen- 
tration across it of the following solutes: H,O}, urea, 
glucose, sucrose, raffinose and dextran. The results 
were: 1) for the same difference in osmolal concen- 
tration across the membrane the rate of water trans- 
fer depends upon the nature of the solute: it increases 
with increased molecular size of the solute and 
reaches its maximum with the solute to which the 
membraneis impermeable. 2) A solution of dextran 
was placed on one side of the membrane and a solution 
of urea on the other side: a net transfer of water took 
place from the compartment that contained the solu- 
tion of urea and had the lower vapor pressure to the 
compartment that contained dextran. Thus it is in- 
correct to infer the direction of net transfer of water 
from a knowledge of the difference in vapor pressure 
of water across a membrane that is not absolutely 
impermeable to all the solutes present. 
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439. UTERINE BLOOD FLOW IN UNANESTHETIZED 
PREGNANT SHEEP. James Metcalfe, William E. 
Huckabee, Harry Psion ny Andre Hellegers, 
Giacomo Meschia, olkoff and Donald H. 
Barron (intr. by Davenport Hooker). Harvard and 
Boston Univ,, Boston, Mass., Johns Hopkins Univ., 
Baltimore, Md, and Yale Univ., New Haven, Conn. 
Uterine blood flow has been determined at various 

stages of pregnancy in a series of ewes with known 

dates of conception, A diffusible, metabolically inert 

substance, 4-amino-antipyrine, is infused into a 

jugular vein and the arteriovenous difference of this 

substance across the pregnant uterus is measured 
until maternal blood and uterine tissues reach equilib- 
rium. Such equilibrium can be achieved in less than 

30 min in the unanesthetized ewe. Uterine blood flow 

is calculated from the arteriovenous difference, the 

maternal blood concentration at equilibrium and the 
weights of the tissues under study. The determina- 
tion is repeated, an average of 3 flows being taken 

for each period of pregnancy. Arterial and uterine 

venous blood samples are drawn through inlying 

plastic catheters placed at least 24 hr previously 

with the animal under spinal anesthesia. Findings 

in the unanesthetized sheep are in essential agreement 

with those previously determined in goats under 

anesthesia, The uterine blood flow increases with 
advancing gestational age and fetal weight and exceeds 

1 1/min at term. 














440. CONSTRUCTION AND USE OF A MODIFIED 
CLARK-TYPE OF OXYGEN ELECTRODE FOR 
LIQUID OR GAS ANALYSIS, Takemaru Mikouchi 
and George A. Saxton, Jr. (intr. by Percival 
Bailey). Univ. of Illinois College of Medicine and 
Research and Educational Hosps., Chicago, Ill. 

An oxygen electrode has been devised which can be 
constructed in any laboratory to meet various specifica- 
tions of size, shape and sensitivity. A silver-wire 
anode is sealed in glass tubing and placed in a test 
tube beside a platinum-wire cathode which is coiled 
slightly at the bottom. These components are then 
cast in a catalyst-type plastic. After polymerization 
and curing the plastic, the glass test tube is broken 
away and the plastic matrix is filed down to the 
desired size and shape. With precise temperature 
control and magnetic stirring a residual current of 
0.2 4A was found when equilibrated with unpurified 
No and atmospheric O2 produced 4.18u"A. A varia- 
tion of + 0.65 mm Hg Po, was obtained on repeated 


measurements on air over 3 hr. Studies of spinal 
fluid, urine, plasma, whole blood and expired air 
indicate greater facility and accuracy with the tech- 
nique than has been possible previously with bubble- 
equilibration or other polarographic electrodes, such 
as exposed platinum or dropping mercury. 
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441, REGULATION OF TISSUE RESPIRATION. A. T. 
rete Jr., Dorris M. Conoly* and Michaela 

ysiology Dept., Univ. orth Caro- 
Tina Mea. School, Chapel Hill. 


Measurements of homogenate Qy_, DNA content 


and mitochondrial count were made on the liver and 
kidney cortex of male albino rats weighing 200-300 
gm. Assuming values for DNA Per nucleus of 10.1 x 
10°“ gm for liver, and 5.7 x 10°? gm for kidney 
(Harrison, Nature 168:248, 1951) and 20% binucleate 
cells in liver (Harrison, Nature 171:611, 1953), the 
following results were obtained (all data based on 
wet weight of tissue). Qo, (u1/gm/hr), liver 4.71 x 
10°, kidney 7.38 x 10°; DNA (mg/gm), liver 2.00, 
kidney 3.24; i eee (per gm), liver 38.8 x ‘10 . 
kidney 30.2 x 10”: nuclei (per gm), liver 1.98 x 10°, 
kidney 5.68 x 10°; cells (per gm), liver 1.65 x 10°, 
kidney 5.68 x 10°: mitochondria (per cell), liver 2350, 
kidney 532; Qa, ‘a cell (41/hr)), liver 2.85 x 10°° 
kidney 1.30 x 10°; (per mitochondrion ( l/hr)), 
liver 1.21 x 10%, th 2.44x 10°; (per gm of 
DNA (11/h4)), liver 2.36 x 10°, kidney 2.28 x 10°. 
The following conclusions are drawn. Kidney is more 
cellular than liver, but has a smaller number of 
mitochondria per cell than does liver. The oxygen 
uptake of a single kidney mitochondrion is about 
twice that of a single liver mitochondrion, but the 
oxygen uptake per gram of DNA is about the same 

in liver and kidney. This contrasts with the report 
of Smith (Ann, N.Y. Acad. Sci. 62:403, 1956) that in 
interspecific comparisons of liver Qo, , the number 


of mitochondria per cell determines oxygen uptake. 
Studies are in progress on the and enzyme activi- 


ties of isolated mitochondria of liver and kidney. 














442. CHANGES IN LIPIDS OF HYPERCHOLESTER- 
OLEMIC SERUM PERFUSED THROUGH THE 
RABBIT HEART. Harvey I. Miller, Paul S. 
Roheim and John J. Spitzer (intr. by E. A. Reed). 
Dept. of Physiology, Hahnemann Med. College, 
Philadelphia, Pa, 

Normal rabbit hearts were perfused according to 
the Langendorff technic with diluted serum of cho- 
lesterol-fed rabbits. Lipids of the diluted serum 
were determined before and after perfusion, Un- 
esterified fatty acid content of the perfusate increased 
during passage through the heart. The concentration 
of esterified fatty acids decreased in the course of 
perfusion. The amount of total cholesterol remained 
unchanged, while free cholesterol increased. Thus, 
the esterified cholesterol content had to decrease. 
Since the decrease in esterified cholesterol concen- 
tration was several times greater than the increase 
of unesterified fatty acids, most of the fatty acids 
that were split from cholesterol esters were not 
accounted for and may have been taken up by the 
heart. The exact mechanism and enzymes responsi- 
ble for these changes are as yet not known. These 
results suggest that cholesterol-esters may transport 
and supply fatty acids to the heart muscle as a source 
of energy. It is uncertain whether 2 similar mechan- 
ism can be assumed under more physiological con- 
ditions, when not hypercholesterolemic and hypo- 
glycemic plasma is perfusing the heart. (Supported 
by Natl. Heart Inst., PHS.) 
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443. REGULATION OF RESPIRATION DURING 
HEAVY EXERCISE. J. H, Mitchell, B. J. Sproule 
and C, B. Chapman (intr. by A. Grollman). Dept. 
of Internal Medicine, Univ. of Texas Southwestern 
Med, School, Dallas. 

To elucidate factors responsible for hyperpnea of 
exercise in normal subjects, the following variables 
were studied at rest, during and after treadmill runs 
producing maximal 0 intake: arterial and venous 
(brachial and femoral) pO), PCO», and pH; also 
"central" blood volume, Arterial pO2 (polarographic) 
was 87+9 mm Hg at rest and 88 +12 during exercise; 
it rose slightly during recovery. Arterial pCO, (cal-— 
culated from CQ» content and pH) was substantially 
the same at rest as during exercise and recovery. 
Arterial pH fell from 7.40 +.04 at rest to 7.19+.09 
during exercise; it fell still further during recovery, 
when ventilation was rapidly decreasing, before 
returning to resting levels, Venous pO was the same 
during exercise as at rest, despite marked decrease ij 
percentage O2 saturation. Venous pCO: rose strikingly 
during exercise and, like ventilatory volume, tended 
to decline promptly during recovery. The course of 
change in venous pH was similar, qualitatively, to 
that in arterial blood. "Central" blood volume was 
1,714.32 1. at rest and 3.49+.83 1. during exercise. 
The studies are opposed to suggestions that fall in 
arterial pOo, or rise in arterial pCO) cause hyperpnea 
during heavy exercise; they do not include possibili- 
ties that change in "central" volume, or venous pCO), 
may be involved. 








444. MECHANISM OF CO, TRANSPORT DURING 
BREATH HOLDING, John C. Mithoefer (intr. by 
James Bordley III). Mary Imogene Bassett Hosp., 
Cooperstown, N.Y. 

The simultaneous changes in arterial and mixed 
venous Pop, , pH, and CO, content during breath 


holding were studied in anesthetized, paralyzed dogs 
whose tracheae were clamped after hyperventilation 
with oxygen. The results suggest the following mech- 
anism for CO2 transport during breath holding with 
closed airway. The arterial Poo, becomes progres- 


sively higher as a result of 3 factors: 1) the alveolar 
exchange ratio immediately decreases because of 
arrest of ventilation and a consequent fall in gradient 
between venous blood and alveoli. 2) the fall in ex- 
change ratio shrinks the lung volume, concentrating 
the CO, present and elevating the arterial CO, tension 
3) oxygenation of the hemoglobin further increases 
the arterial Po, by the Haldane effect. While the 


arterial Poo, is ‘being increased by these 3 factors, 
the venous Poo, rises only as a result of the increase 
in arterial Po, and the metabolic CO, production, As 


opposed to the Haldane effect, the Bohr effect operates” 
to reduce the venous Pcp, for a given content, and as 


opposed to the lung volume shrinkage on the arterial 
side the tissues take up CO». During a given period 

of breath holding, therefore, the venous Poo, rises less 
than the arterial resulting in the arterial blood becomig 
more acid than the venous and a further fall in exchange 
ratio, After prolonged breath holding the exchange rati 
becomes negative and CO2 moves from the lung into 
the venous blood reversing the cycle of CO. exchange. 
These results obtained when the trachea is clamped 
will be compared to those found during diffusion res- 
piration where lung volume shrinkage does not occur. 
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445. NON- UNIFORM DISTRIBUTION OF VAGAL 

EFFECT ON ATRIAL REFRACTORY PERIOD. 

G. K. Moe, J. Abildskov,* R. Alessi* and M. 

Nusynowitz.* Dept. of Physiology, State Univ. of 

New York, Syracuse. 

The refractory period (RP) of the right atrium in 
dogs was measured at constant driven heart rate be- 
fore and during stimulation of the divided right and 
left vagi, separately or together. Cathodal test 
stimuli (Sj) at fixed multiples of threshold were ap- 
plied through a 0.1 mm wire electrode at various 
pints on the atrial surface; RP was recorded as the 
minimum R, - S» interval at which Sp evoked a 

ed response. At some points vagal stimula- 
tion caused little or no abbreviation of RP; at others 
marked shortening occurred. In other animals 
(morphine-chloralose anesthesia, vagi intact), meas- 
wements of RP were made similarly during 
reflexly induced vagal discharge. Some points ex- 
hibited no vagal effects while others were profoundly 
affected. It is concluded that the effects of vagal 





446, COMPARISON OF RELATIVE COOLING RATES 
OF AQUEOUS AND ADIPOSE TISSUES. G. W. 
Molnar. Environmental Med, Dept., USA Med. 
Research Lab,, Ft. Knox, Ky. 

Calculations based on the infinite cylinder formula 
and published thermal constants indicate that muscle 
should cool slower than fat at lower heat transfer 
coefficients and faster at higher coefficients. The 
formula applies to a finite cylinder when heat moves 
only radially. The relative cooling rate is the slope 
of the linear segment of the semi-log plot of tem- 
perature difference (between any point in the cylinder 
and air) versus time. Slopes were obtained by simul- 
laneously exposing cylinders (1.4 cm in radius and 
12cm in length) of beef tongue, liver and suet sup- 
ported on a plastic screen to air at about 0°C. The 
tylinders were mopped with mineral oil to minimize 
tvaporation. A thermocouple was inserted through 
one end down to about mid-length, Contrary to the 
theoretical calculations, the slopes of the aqueous 
tissues were about 1.5 times the slope of the adipose 
tissue in "still" air, 1.3 times in low wind. The 
Wblished thermal constants could be fitted to the 


stimulation on atrial RP are not uniformly distributed. 








tata only by assuming that, despite the simultanec 

of exposure, the heat transfer coefficient for the 
uipose cylinder was 42% of that for the aqueous 
tylinders in still air, 52% in low wind, An explana- 
tion is that, due to the lower thermal diffusivity of 


ji, the adipose surface cooled initially more rapidly 


than the aqueous surfaces, Consequently thermal con- 
Yection was less for fat even in low wind. 








Moore 


447. TEMPERATURE AND DRUG EFFECTS ON SQUID 
AXON MEMBRANE ION CONDUCTANCES. John W. 
Moore (intr. by Milton O, Lee), Natl. Insts. of 
Health, Bethesda, Md. 

Steady state potassium and peak sodium conductiv- 
ities of the squid axon membrane are linear functions 
of the temperature over the range 5-25°C. and in- 
crease about 4% per degree C. of the value at 15°C. 
This temperature coefficient lies between the value 
of 2.3%/degree for electrolyte conductances and the 
11%/degree coefficient for membrane rate changes 
(Qio = 3). The absolute value of the conductances 
depends on the physiological condition of the nerve 
and the potential at which it is being held in the 
voltage clamp, while the ratio of the peak sodium con- 
ductivity to the steady state potassium remains near 
unity over the temperature range. Lithium can sub- 
stitute for sodium and has the same temporal and 
conductance changes with temperature variation as 
sodium. Preliminary results on the action of various 
drugs on the axon show that the sodium conductance 
is considerably more sensitive than is the potassium 
conductance. Ethanol, ether, chloroform, acetone, 
dioxane, eserine and cevadine have been tried so far, 
None has been found to increase the sodium conduct- 
ance, while several markedly decreased it in the 
concentration ranges used. 


448, OVULATION FOLLOWING TREATMENT WITH 
DIBENAMINE AND DIBENZYLINE. W. W. Moore 
(intr. by Sid Robinson), Dept. of Physiology, 
Indiana Univ., Bloomington. 

Mature female Sprague-Dawley rats were used in 

a study of the mode of action of Dibenamine and 

Dibenzyline blockade of the spontaneous release of 

ovulating hormone. The techniques of Everett and 

Sawyer (1953) were employed; 90% of the untreated 

animals ovulated. Dibenzyline was administered 

subcutaneously (10 mg/kg) at 1 or 5 p.m. on the day 
of proestrus, and 30 and 90% of the animals, respec- 
tively, ovulated. Dibenamine was administered sub- 
cutaneously (30 mg/kg) at 1 or 5 p.m. on the day of 
proestrus, and 10 and 100% of the animals, respec- 
tively, ovulated. When either drug was administered 

(at the dose indicated above) daily for at least 12 

days at 5 p.m., all animals resumed normal cyclic 

activity. After such chronic pretreatment the animals 

were injected with the drug at either 1 p.m, or 5 p.m. 

on the day of proestrus. A minimum of 80% of the 

animals in each of the 4 groups ovulated. Both 

Dibenzyline and Dibenamine fail to cause a reduction 

in the adrenal ascorbic acid content after 9 days of 

treatment with the doses used in this study, indicating 
that the animals adapt to each drug. However, each 
drug retains its adrenergic blocking properties, The 
data presented support the hypothesis that these 
blocking agents prevent the release of ovulating 
hormone indirectly by producing a shift in the normal 
secretion by the adenohypophysis to ACTH. (Supported 
by PHS grant B-1296. ). 








Morales 


449. EFFECT OF EXPOSURE TO AET ON ATPASE 
ACTIVITY OF DISSOLVED MYOSIN B. Manuel 
Morales and Roger Durant.* Div. of Physical Bio- 
chemistry, Naval Med. Research Inst., Bethesda, 
Md 





It has recently been shown that exposure of 5:hr ex- 
tracted myosin B ATPase to S-beta-aminoethyliso- 
thiuronium (AET) sensitizes this ATPase (dissolved 
in 0.6M KCl) to activation by Ca++, and accelerates 
the optical turbidity drop which the enzyme suffers 
on standing diluted (Morales et al., Arch. Biochem. 
Biophys. 72:54, 1957); also, by UV absorbance sedi- 
mentation, that the latter effect of AET results from 
its strong depolymerizing capability (von Hippel, 
Gellert, and Morales, Proc. Tokyo Conf. on Muscle 
Contraction, 1957). In an extension of this work it-has 
now n shown under similar conditions that expo- 
sure to AET desensitizes the resulting myosin B 
ATPase to inhibition by Mg**; indeed at higher pH 
10°5M Mg++ may even cause a slight acceleration of 
ATPase activity. It also appears that the reason ex- 
posure to AET at pH 9.5 is more effective than at 
PH 8.0 is because, as might be expected, the SH group 
of AET is increasingly ionized as the pH is raised. 
From observations at 258 mit has been found that 
the pH of half-ionization is near 9.2. 








450. ETIOLOGY OF HYPOXIA IN CHRONIC RESTRIC- 
TIVE LUNG DISEASE. Hurley L. Motley. Cardio- 
Respiratory Lab., Univ. of Southern California 
School of Medicine, Los Angeles. 

Studies were obtained on arterial saturation in 25 
cases of fibrosis with hypoxia, decreased total lung 
capacity and without significant emphysema, Alveolar- 
capillary membrane block is specific defect of diffu- 
sion of oxygen across the pulmonary membrane with 
an increased difference between mean and capillary 
pO, with arterial unsaturation, especially with exer- 
cise. A 32-40% oxygen breathing mixture should over- 
come the block of a diffusion difficulty in the pulmon- 
ary membrane and restore a saturation of 97% or 
more. A 32% oxygen mixture increases the inspired 
pO over 70 mm Hg, adequate to overcome an alveolar- 
capillary membrane block, but inadequate to give nor- 
mal when unsaturation due to shunting at the alveolar 
level. In this study 32-40% oxygen did not restore 
the normal saturation with exercise. The large in- 
crease in the oxygen partial pressure of the plasma 
on 100% oxygen obscures shunting at the alveolar 
level, especially at rest. A large drop in saturation 
may occur with exercise on air breathing due to an 
increased cardiac output and perfusion of blood through 
more poorly ventilated or non-ventilated lung areas as 
compared to rest. These studies indicate that shunting 
producing arterial oxygen unsaturation is one of vary- 
ing magnitude, whether due to arterial venous fistulae 
of lung, intracardiac shunting from right to left or at 
the alveolar level in chronic restrictive lung disease. 
(Supported by PHS research grant H-1604 (C3).) 
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451. EFFECTS OF PRESSOR AGENTS ON PULMON-. 
ARY VESSEL PRESSURES DURING HEART 
Albert Mowlem and Gilbert S. Campbell (intr. by 
George Fahr). Dept. of Surgery, Univ. of Minne- 
sota, Minneapolis. 

Cerebrally induced bradycardia (produced by in- 
creased intracranial pressure) results in an immediate 
and sustained elevation of pulmonary venous pressure; 
whereas surgically induced heart block results ina 
transient elevation of pulmonary venous pressure, 
With cerebrally produced bradycardia there is an 
associated systemic vasoconstriction which maintains 
systemic arterial hypertension in spite of a drop in 
cardiac output, However, with surgically provoked 
heart block systemic vasoconstriction is inadequate to 
maintain systemic arterial pressure at a normotensive 
level as the cardiac output falls. It seemed likely that 
differences in systemic vasoconstrictor activity may 
account for the transient elevation in pulmonary venous 
pressure after heart block as compared with the sus- 
tained increase in pulmonary venous pressure after 
cerebral bradycardia. Therefore, heart block was 
produced in dogs which were given intravenous pressor 
agents to maintain systemic arterial blood pressure 
at or above pre-block values. Heart block plus pres- 
sor agents resulted in an immediate and sustained 
elevation of pulmonary venous pressure. These ex- 
periments support the thesis that differences in dura- 
tion of pulmonary venous pressure elevations between 
cerebral bradycardia and heart block are due to con- 
comitant differences in systemic vasoconstriction, 





452. DISTRIBUTION OF BLOOD AFTER BLEED-OUT 

IN THE RAT. G. Muelheims, R. Dellenback and 

R. Rawson (intr. by L. J. Cizek). College of Phy- 

sicians and Surgeons, Columbia Univ., New York 

City. 

Adult male rats (300-400 gm) were anesthetized 
with Nembutal and red cell volumes determined by 
injecting 0.2 ml erythrocytes tagged with Cr°!. With 
the method used delivery of the labeled red cells and 
preparation of the standard was performed within 
1-2% error. The blood volume averaged 52.5 mg/gm 
of body weight, using a density factor of 1.054. The 
animals were bled from the right carotid artery until 
cardiac standstill occurred. The bleeding volume 
averaged 66% of blood volume. The counts remaining 
after hemorrhage were found to be distributed as 
follows: liver 23%, heart and lungs 11%, spleen 11%, 
kidney 4%, vessels (including the aorta and part of 
the inferior vena cava, both up to their iliac divisions) 
3%, gastro-intestinal trace 2.5%, brain 0.2% and testes 
0.1%. The rest of the body was ground and thoroughly 
mixed. Based on 10 samples for each rat, this body 
mash was found to contain 44% of the counts remaining 
after bleed-out. Experiments are in progress to 
determine the distribution of blood in the body mash 
between the bony and soft tissue structures, in order 
to ascertain how much of the blood remaining after 
total bleed-out may be present in noncollapsible 
regions of the circulation within the bony structures 
(Gregersen, M. I., in Medical Physiology, ed. Bard, 
Mosby 1956, p. 254.) 
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453. DIETARY PROTEIN AND HYPERTENSION OF 
DOG: PROTECTION BY URETERO-CAVAL 
ANASTOMOSIS AND URETERAL LIGATION, E., E. 
Muirhead, J. A. Stirman* and F, Jones.* Pathology 
Dept., Univ. of Texas Southwestern Med. School, 
Dallas. 

Potentiation of postnephrectomy hypertension of the 
dog by dietary protein was demonstrated (Fed. Proc. 
15:729, 1956). Prevention of a similar phenomenon 
by renal tissue without excretory function was tested. 
Group I (5 dogs) has one ureter ligated, the opposite 
kidney removed and received dietary protein (about 
$gm/kg/day) plus 16 ml saline/kg/day. Group II 
(1 dogs) had the same management except one ureter 
was connected to the vena cava and the opposite 
kidney was removed, Statistically (Z test) groups I 
and II were compared with each other and with 2 
former groups subjected to bilateral nephrectomy and 
given the same volume of saline plus the same protein 
diet for group III and a diet devoid of protein for 
group IV. Group I (average BP + 27 mm Hg) differed 
significantly from group II (average BP +6 mm Hg) 
pvalue 0.00001. There was no difference between 
groups II and IV (p 0,47), while groups II and III dif- 
fered (p 0.005) average BP for group III 38 mm 
Hg and for group 1V+ 2 mm Hg. Kidney weight in 
group II increased by 68%. Uretero-caval anastomo- 
sis prevented an elevation of the arterial pressure 
by dietary protein while ureteral ligation was less 
effective. The protection by uretero-caval anastomo- 
sis supports further the Grollman thesis that the 
kidney protects against hypertension by functions 
other than excretory. 





454, CATALYTIC POLAROGRAPHIC WAVES OF 

SULFUR-FREE AMINO ACIDS, Otto H. Miiller 

and Itsuro Yamanouchi.* Dept. of Physiology, 

State Univ. of New York College of Medicine, 

Syracuse. 

Besides cysteine, many sulfur-containing compounds 
produce cobalt-catalyzed polarographic waves, but of 
the sulfur-free compounds, only beta-phenyl-beta- 
alanine has so far been reported to do the same (Sladek 
and Lipschutz, Collection Czechoslov. Chem, Communs. 
6487, 1934). We have now ascertained that arginine, 
lysine,cornithine, asparagine, and 2,4-diaminobutyric 
acid (all basic, sulfur-free amino acids) also give 
catalytic waves in an ammonia-ammonium chloride 
buffer containing divalent cobalt. Considerably higher 
concentrations of these acids are necessary to produce 
these waves than in the case of cysteine. With the 
exceptiun of the 2,4-diaminobutyric acid wave, which 
occurs at a potential between the cobalt maximum and 
the cysteine wave, the catalytic waves of the other 
amino acids occur at about the same potential as the 
cobalt maximum (it is probably for this reason that 
they have not been observed before). This evidence 
Supports our hypothesis that the first peak of the pro- 
tein molecule which do not contain sulfur. In line with 
this idea is our additional observation that o-amino- 
thiophenol and its corresponding disulfide give catalytic 
double-waves similar to those of protein. (Supported 
by grant #C-2358 from the Natl. Insts. of Health, PHS.) 
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455. WATER CONTENT IN TURTLE TISSUES. X. J. 
Musacchia and W. Grundhauser.* Biology Dept., 
St. Louis Univ., St. Louis, Mo. 

In the course of investigation of the physiological 
characteristics of induced cold torpor and fasting in 
the painted turtle, Chrysemys picta, there have been 
indications of seas variation in tissue chemical 
constituents. The most significant variable in studies 
of tissue chemistry is the water content. A series of 
experiments, using 6 groups of turtles, were carried 
out over the periods: fall, winter, spring, early and 
late summer. Estimation of amounts of water in 
various tissues, blood, muscle, liver, kidney and skin 
were made using standard desiccating procedures 
and a specific gravity method. The greatest concen- 
tration of water is in the blood (87-91%), then muscle 
(80-86%) and kidney (81-83%), then skin (74-79%) and 
lastly liver (71-75%). Within these given ranges 
there are the variations which can be related to 
seasonal effects. In muscle, kidney and skin the 
highest concentration of water was found in late 
summer and the lowest in mid-winter, In the liver 
there was a lower water content in mid-winter; 
however, a second annual reduction occurred in early 
summer. A hemodilution occurred in spring and late 
summer, Six experiments to evaluate the effects of 
induced cold torpor for varying periods were also 
conducted. The results suggested the shift of con- 
centration of water in different tissues. The data fur- 
ther showed that the seasonal differences given above, 
play a significant role in interpretation of the individ- 
ual experiments. 





456. EFFECTS OF NOREPINEPHRINE AND 5-HTON 
PULMONARY CIRCULATION OF THE SPINAL DOG, 
Gabriel G. Nahas, Dept. of Physiology, Univ. of 
Minnesota, Minneapolis, and Dept. of Cardiorespir- 
atory Diseases, Walter Reed Army Inst. of Research, 
Washington, D. C. 

Six dogs were paralyzed with succinyl choline and 
ventilated mechanically with pure oxygen. Pressures 
were recorded through catheters inserted into the 
pulmonary artery, pulmonary vein, femoral artery and 
right atrium. One mcg/kg of body weight of norepineph- 
rine was injected into the right atrium 20 sec after onset 
of a 1-min period of apneic oxygenation, In a subsequent 
period a similar dose of 5 hydroxytriptamine (5-HT) was 
injected. After section of the spinal cord in C, and 
bilateral vagotomy, the identical procedure was repeated. 
Mean pulse pressures in the pulmonary vessels and 
femoral artery were measured during the 20-sec period 
following injections. Pressure changes were expressed 
in % change from the average of 10 pressure pulses 
preceding injections. In intact dogs norepinephrine 
produced a 21% rise in pulmonary artery-pulmonary 
vein pressure difference (4P) mostly due to a fall in 
pulmonary vein pressure and which started simultane- 
ously with systemic changes 10 to 15 sec after injection. 
5-HT produced a 37% rise in 4P, starting 4 sec after 
injection, entirely due to an increase in pulmonary 
artery pressure and independent of systemic changes. 

In the same animal after spinal section and vagotomy, 

5-HT produced a comparable response, while nor- 

epinephrine induced a 35% rise in 4P which started 

with an increase in pulmonary artery pressure 5 sec 

after injection. 








Nahas 


457. CARDIAC DEPRESSANT EFFECT OF CO, AND 
ITS REVERSAL (MOTION PICTURE). Gabriel G. 
Nahas and H. Mead Cavert (intr. by J. E. Rall). 
Univ. of Minnesota Med, School, Minneapolis. 
Acute myocardial failure is observed when the de- 

nervated heart-lung preparation is rendered acidotic 

by increasing abruptly above 5% the CO2 concentra- 
tion in a respiratory gas mixture of CO» and O2. Evi- 
dences of this failing state include increased vena 
caval and left atrial pressures, decreased aortic 
pressure, diminished cardiac output against a constant 
resistance, and acute cardiac dilatation. After pro- 

duction of acidotic failure by administration of 15% 

CO» for 3-5 min (arterial pH = 7.14 + 0.05, output 

negligible), values by injecting 4 “g/min of adrenaline 

or noradrenaline. Furthermore, the signs of CO2 
failure do not appear if the adrenaline infusion is 
begun concomitant with high CO» ventilation. These 
results were interpreted as indicating that in the 

intact dog, cardiac tolerance to hypercapnia may be 
the result of a stimulation of the sympathoadrenal 
system, which counteracts the negative inotropic effect 
of CO, on the myocardium, Reversal of CO, induced 
failure was also observed within 5-10 min after 
injection of 0,1 mg of acetylstrophanthidin. 





458. EFFECT OF CEDILANID ON THE HYPOTHER- 
MIC DOG ELECTROCARDIOGRAM. Louis H. 
Nahum and Raymond E. Phillips.* Dept. of Physi- 
ology, Yale Univ., New Haven, Conn, 

There are many suggestions in the literature that 
digitalis is protective to a heart at hypothermic tem- 
peratures. This problem was investigated in dogs 
rendered hypothermic by surface cooling to temper- 
atures between 29-27°C. Experiments were performed 
with 3 different doses of cedilanid injected intra- 
venously in hypothermic dogs. Those receiving .085 
mg/kg cedilanid intravenously in one dose showed 
little shortening of the QTc and no change in the con- 
duction time or the pattern of repolarization of the 
ventricles. Those receiving a larger dose of 0.14 
mg/kg showed a restoration of the conduction time 
towards normal and also a significant shortening of 
the QTc together with a restoration of the normal 
pattern of repolarization. A group of animals that had 
received a very large dose of cedilanid, 0.24 mg/kg, 
prior to the induction of hypothermia, developed a 
characteristic pattern of A-V dissociation as an 
evidence of cedilanid toxicity. This arrhythmia was 
abolished at hypothermia temperatures, but recurred 
as the animals’ temperature rose to 34°C. The im- 
provement thattook place in the repolarization of the 
hypothermic animals that had received the relatively 
large dose of 0.14 mg/kg of cedilanid probably re- 
sulted from the shortening effect of such a dose on 
the duration of the membrane action potential thereby 
counteracting the lengthening effects on the QTc in- 
duced by cold. The improvement in conduction cannot 
be explained on such a basis and probably resulted 
from cedilanid overcoming a metabolic defect produced 
by cold. 
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459. BILIARY PHOSPHOLIPIDS: IN RELATION 79 
EXOGENOUS PHOSPHOLIPIDS AND PHOSPHATE, 
Fumio Nakayama (intr. by C. G. Johnston). Dept, 
of Surgery, Wayne State Univ. College of Medicine, 
Detroit, Mich. 

It was demonstrated in a previous communication 
that the ingestion of a mixture of soybean phos 

and ox gallbladder bile increases the excretion in bile 

of phospholipids as well as bile salts. This isa 

of further studies on the relation of exogenous phos- 

pholipids and phosphate to the phospholipids excreted 

in bile. Various labeled compounds were injected 
into the duodenum through the distal end of the Severed 
common duct of rat and bile was collected from the 
proximal end of the severed duct. Following the ad- 
ministration of biosynthesized P*2-labeled phospho- 
lipids, radioactivity appeared in the bile within 3 or4 
hr, reached a maximum concentration in about 6 hr 
and then decreased gradually. About 5% of adminis- 
tered radioactivity was recovered. Following the 
administration of labeled orthophosphate, radioacti 

appeared in the bile within 30 min and reached a 

maximum concentration in about 6 hr and then dec 

gradually. About 5% of administered radioactivity 
was recovered. Following the administration of 
labeled orthophosphate, radioactivity appeared in the 
bile within 30 min and reached a maximum concentn- 
tion after about 4 hr. About 2% of the administered 
radioactivity was recovered. Following the adminis- 
tration of bile obtained from rat given P32-labeled 
orthophosphate intraperitoneally, the pattern of the 
excretion of the radioactivity in the bile was similar 
to that obtained following labeled phospholipids ad- 
ministration. After the intravenous administration 
of labeled phospholipids, radioactivity appeared in the 
bile immediately and reached a maximum concentra- 
tion in about 3 hr. (Aided by grants from Natl. Insts. 

of Health, PHS, A-659, A-699.) 





460. NEUROMUSCULAR ACTIVITY OF CERTAIN 3 
HYDROXYPHENYLTRIALKYL-AMMONIUM AND 
RELATED COMPOUNDS. W. L. Nastuk and B, 
Olson.* Dept. of Physiology, College of Physicians 
and Surgeons, Columbia Univ., New York City, 
Using the frog sartorius muscle-motor nerve in 

vitro, it has been shown previously that 3 OHONMe, Et 
(Tensilon) exhibits a dual effect at the neuromusil 
junction, With short latency, the compound causes 
augmentation of the neurally evoked "twitch" wherein 
Single nerve volleys initiate repetitive action poten- 
tials at the muscle fiber endplate thereby increasing 
the tension developed. With time, an unexplained 
secondary effect supervenes during which the tension 
falls toward control values. Using above methods we 
have studied twitch augmentation and its subsequent 
decline when produced by various concentrations of 
Tensilon and related compounds. At 0.05 mM/1., 3 
OH®NMe, Et, 3 OHPNMeEt, and 3 OH®NEt, all pro- 
duced augmentation ((tension amplitude test/tension 
amplitude control) x 100) ranging from 164 to 169% 
which was well maintained during the 30-min test 
period. 3 OH®NMe; produced 203% augmentation 
which declined rapidly. At 0.5 mM/1., 3 OH®NMe; 
caused a maximum augmentation of 110% but after 
30 min the tension had fallen to 14% of the control val 
ue. Parallel experiments with 3 OHPNMe,Et gave 
maximum augmentation of 177% with tension falling 
to 56% of control after 30 min. At 0.5 mM/1., ONEt; 
showed significantly less tension augmenting action 
compared with 3 OH®NEt,. 
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#1, POLAROGRAPHIC DETERMINATION OF OXY- 


PHATE,| GEN CONTENT AND CAPACITY OF BLOOD. J. 
Dept, Ryan Neville (intr. by Richard W. Bancroft). Dept. 
ledicine,| of Physiology-Biophysics, School of Aviation Medi- 

cine, USAF, Randolph AFB, Texas. 
ication Oxygen content and capacity of whole human blood 
spholipidg fave been determined polarographically using a solu- 
n in bile} tion (I) containing sodium chloride, potassium ferri- 


a qyanide, saponin and an antifoam agent. The differ- 

} phos- § ence between current readings at zero and minus 1,5 
xcreted | yolts (vs. saturated calomel electrode) is linearly 
cted related to oxygen tension. The current at zero ap- 

> Severed plied volts is linearly related to the ferricyanide con- 
m the | centration over the range utilized. All measurements 
he ad- | are made in a constant temperature bath. A known 
ospho- | yolume of blood is introduced into I ina manner that 
n 3 or4 | causes supersaturation of the resulting mixture (II) 

t 6hr } tthe released oxygen. The increase in oxygen ten- 
minis- } sion above that of I is related to the total oxygen re- 
the leased from the hemoglobin. The total oxygen is 
oactivity} determined from the oxygen solubility coefficient of 
la land the temperature, II is calibrated (current vs. 

| decreas® tension) by bubbling with known gas mixtures. The 
ivity decrease in ferricyanide current has not proved a 

of reliable estimate of total hemoglobinfrom one blood 

i in the | sample to another but this current is linearly related 
ncentra-§ to total hemoglobin in an individual sample. The 
tered | present procedure offers a considerable saving in time 
iminis- | wer the Van Slyke technique yet compares favorably 
eled | inaccuracy. Sample requirements are small (0.25 cc 
of the | or less) and the technician can master the required 
similar | manipulations with brief instruction and practice. 

S ad- 


‘ation 
2d in the 
centra- 
|. Insts. 
42, BRAIN STEM LESIONS AFFECTING SECRETION 
OF ALDOSTERONE AND HYDROCORTISONE. Anna 
E. Newman,* Edward S. Redgate,* Frank M. Yatsu* 
and Gordon L. Farrell. Dept. of Physiology, West- 
AIN 3 ern Reserve Univ., Cleveland, Ohio. 
A AND Brain stem lesions (high frequency coagulation) were 
iB. made in 35 large male cats, and 19 served as unlesioned 
ySicians | ontrols, Four hours after lesioning, secretion rates 
ity. ii hydrocortisone and aldosterone were determined by 
ve in J isolation of the steriods from adrenal venous blood by 
om fper chromatographic methods. The mean rate of 
ildosterone secretion in controls was 47.9+*2,86 (S.E. ) 
useS 11g/100 kg b. wt/hr, and of hydrocortisone 24.80.93 
vhereit }i¢/ke b. wt/hr. Transection of midbrain reticular 
formation (9 cats) did not significantly alter aldos- 
easing Fierone (45.0 + 4.2)or hydrocortisone (21.21 +2.81) 
ned secretion, Destruction of reticular formation through- 
tension 
ods we 
quent 
ns of 
/1,, 3 
pro- 
¢nsion 
169% 
test 
ion 
iMe3 
fter 
trol val 











wt midbrain and supramammillary diencephalon sig- 
tificantly reduced aldosterone (16.4+2.3) and hydro- 
tortisone (7.81+0,99) secretion rates (7 cats), Partial 
estruction of this area (10 cats) also reduced the 
iidosterone secretion rate (28.29 +4.65) and that of 
lydrocortisone (15,97 +1.4), though to a less extent. 
cretion of hydrocortisone was normal (25.7+ 6.25), 
thile that of aldosterone was significantly increased 
(0.1+ 7.4), when this lesion extended caudally into 

fe rostral half of pons (4 cats). Destruction of the 
tentral diencephalon (5 cats) significantly reduced 
drocortisone (7.98+ 1.85) and aldosterone (29.02 + 
174) secretion, These findings indicate that the 
cretion rates of aldosterone and hydrocortisone are 
lifferentially affected by lesions in the brain stem, 

td suggest that structures in the central core of 
tidbrain and caudal diencephalon may be important 

lt regulation of the secretion of both steroids. A cen- 
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ltr inhibiting aldosterone secretion may be present 
the rostral pons. 


Nielsen 


463. COMPARISON OF RATE OF WATER, SODIUM 
AND POTASSIUM ABSORPTION FROM NEUTRAL 
AND ACID CONTENTS IN THE DUODENUM AND 
THE ILEUM OF THE DOG. Raymond L. Newnum,* 
Charles F, Code and Alan L. Orvis. yo Clinic 
and Mayo Fndn., Rochester, Minn. 

The rates of movement of HO, Na and K from 
neutral and acid solutions through duodenal and ileal 
mucosa have been contrasted in unanesthetized dogs 
with permanent duodenal and ileal Thiry fistulas. 
Determinations of the rates were based on changes in 
volume of the contents and c es in concentration of 
D,O, Na?3 and Na2?, K 39 and K42 during periods of 
10 min. At neutrality, the rates of movement of H,0O, 
Na and K out of the duodenal and ileal contents were 
the same while the rates of movement of H)O and Na 
into the duodenum were greater than into the ileum 
but the rates for K were the same, At both sites and 
with each substance the rate of movement out, R,,,, 
was faster than the rate into the contents, R;,, re- 
sulting in a net loss (net absorption), When the contents 
were acid, Ri? RN* and RX | from the duodenum 
and ileum were reduced by about 50%. At both sites, 
R12 was practically unaffected by the addition of acid 
but RNs and RK were greatly accelerated, and with 


both substances the rates into the duodenum exceeded 
those into the ileum, 





464. OXYGEN CONSUMPTION OF DOG MYOCARDIUM 
AT REDUCED TEMPERATURE AND INFLUENCE 
OF GLYCINE ON ITS RATE. Thomas W. Nielsen 
and Alan W. Sexton. (intr. by John L, Chapin). Dept. 
of Physiology and Child Research Council, Univ. of 
Colorado School of Medicine, Denver. 

Recent work in the field of hypothermic anesthesia 
has demonstrated the possibility of delaying the onset 
of ventricular fibrillation by the intravenous infusion 
of glycine before the induction of hypothermia. (Bea- 
vers and Covino, Fed. Proc. 16:281, 1957). In the 
course of preliminary studies on myocardial metabo- 
lism of hypothermic dogs, an investigation of the effects 
of glycine on the oxygen consumption of surviving tis- 
sue slices was instituted employing standard mano- 
metric techniques. In these studies, the QO, of left 
ventricular myocardium from adult mongrel dogs has 
been determined at two temperatures. At 37.5°C., 
endogenous respiration in Krebs-Ringer- Phosphate 
medium was essentially the same as the respiration 
in KRP to which glycine had been added to a final con- 
centration of .001 M. At 22,5°C. respiration of ven- 
tricular slices in the glycine containing medium was 
significantly higher (40%) than endogenous respiration 
in KRP alone. 
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465. THYROID CONTROL OF GLUCOKINASE AND 
GLUCOSE-6-PHOSPHATASE ACTIVITIES OF RAT 
INTESTINAL MUCOSA. Margaret T. Nishikawara 
(intr. by Robert C. Grubbs). Dept. of Physiology, 
Ohio State Univ., Columbus. 

It has been reported that in hyperthyroidism, both 
clinical and experimental, the absorption of the 
hexoses, glucose and galactose, is significantly in- 
creased whereas in hypothyroidism this absorption is 
decreased. Glucose absorption is also impaired greatly 
in hypophysectomized animals. This impairment in 
glucose absorption has been attributed to the lack of 
the thyroid hormone since thyroid administration to 
hypophysectomized rats restores the absorption of 
glucose to normal. The experiments to be reported 
were undertaken to investigate whether or not the 
activity of the enzymes considered to be responsible 
for the "active" absorption of glucose, namely, glu- 
cokinase and glucose-6-phosphatase, would show 
changes parallel to the changes in glucose absorption 
observed under the above mentioned conditions, Fol- 
lowing thyroid administration to normal male rats 
there was a significant increase in the glucokinase, 
but not the glucose-6-phosphatase activity of homogen- 
ates of rat intestinal mucosa. In hypophysectomized 
animals the activities of both enzymes were decreased 
significantly below that of paired-fed controls. Thyroid 
administration to hypophysectomized rats resulted in 
the restoration of the glucokinase activity to that of 
paired-fed controls but the glucose-6-phosphatase 
activity although somewhat increased, remained sig- 
nificantly below that of the controls. Thus the changes 
in glucokinase activity appear to be in a direction sim- 
ilar to that reported for glucose absorption but these 
experiments provide no demonstrable relationship 
between the glucose-6-phosphatase activity and glucose 
absorption. 





466. FAILURE OF CORN OIL TO PREVENT TESTIC- 
ULAR LESIONS CAUSED BY ERUCIC ACID IN THE 
RAT. R. L. Noble and K. K. Carroll.* Collip Med. 
Research Lab., Univ. of Western Ontario, London, 
Canada. 

The feeding of adequate diets, to which a supplement 
of 10% or more by weight of recrystalized erucic acid 
was added, has been shown to be followed after 3-4 
months by sterility and failure of spermatogenesis in 
rats (Carroll and Noble, Can. J. Biochem. Physiol. 
35:1093, 1957). The testicular lesions appeared to be 
similar to those described in essential fatty acid 
deficiency, which suggested that there might be com- 
petition between erucic acid and essential fatty acids. 
However, after 5 months on diets containing 5 or 10% 
by weight of corn oil in addition to 10% erucic acid, 
rats showed the typical testicular degeneration, Fur- 
ther attempts to prevent the effect of erucic acid on 
the testes with vitamin supplements are in progress. 
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467. INTERPRETATION OF HUMAN BALL: 465 
DIOGRAM IN TERMS OF CHANGING VOLUME 
DISTRIBUTION OF BLOOD. Abraham Noo | 
(intr, by Isaac Starr). Dept. of Therapeutic } 
search, Univ. of Pennsylvania School of Medicine, ( 
Philadelphia. ' 
An investigation was performed to answer the nin 
tion to what extent the longitudinal movement of the J aq 
body, as recorded from ultra-low frequency ballisto. the 
cardiographs, may be predicted from physiological - ns 
events occurring in the ventricles and in both artery) poli 
trees. To calculate this movement the larger arterig; pos 
were divided into 115 segments. Values for the elas. f ihc 
ticity of the wall material, the wall thickness and the | ny 
radius of the lumen of all segments were obtained rise 
from the literature. Employing these data, the shape neg: 
of the pulse wave, and the pulse wave velocity, the site 
increment of blood volume over the diastolic level then 
could be estimated for each segment at each instant The 
during the cardiac cycle. The plethysmograms of th pare 
forearm and calf, predicted from these data, are in J 7.1, 
good quantitative agreement with values found by ex- f me 
periments. After multiplying the excess masses in corr 
each segment with the appropriate distances to a 30-4 
reference plane arbitrarily passed through the hearts} wo. 
center of mass, one can estimate the displacement d f jp 5 
the body's center of gravity at each instant by numer resp 
ical integration. The first and second derivatives a syna 
this result predict velocity and acceleration of the J yoy) 
body's center of gravity. These 3 theoretical curves long 
are essentially identical with the corresponding bal- } afte; 
listocardiographic tracings. Other matters of inte: 
can be discovered in these results. 
468. INTRA-PULMONARY MIXING OF HELIUM IN § 479, 
CLOSED CIRCUIT SYSTEMS. R. E. Nye, Jr., KI] 
J. G. Kemeny and J. L. Snell (intr. by S. M, Te Sc 
Physiology Dept., Dartmouth Med. School, and D 
Mathematics Dept., Dartmouth College, Hanover, A 
N. H. for a 


The normal lung, breathing a helium mixture, i8 § acoy, 
known to approach equilibrium concentration of % direc 
exponentially. If the lungs are unevenly ventilated, § mech 
the approach to equilibrium is usually the sum of 2 (thick 
or 3 different exponential processes. When inspir 
gas concentrations are constant, as in an open-c 
system, the component exponential curves, upon —_§ oreq¢ 
analysis, yield the volume and effective ventilationd was 0 
the portions of lung which they represent. Ina.c mM, 
circuit system, where inspired helium concentratiol§ centr, 
changes with every breath, the affair is less sim } centri 
and recourse has been had in the past to empirical § of yre 
methods for analysing such curves. In the present B ioljow 
study an expression has been derived which accural 
predicts the theoretical course of mixing in a lung 
consisting of one well-ventilated space and one 
ventilated space, breathing in a closed circuit. 
expression also allows one to calculate the volu 
effective ventilation of each space from a given mil 
curve. It has been found that previously suggested. 
methods of analysis lead to under-estimation of J 
size and effective ventilation of each space from 4 Bithat of 
given mixing curve. It has been found that previ 
suggested methods of analysis lead to under-esti 
tion of the size and effective ventilation of the poo! 
ventilated space. It has also been found that many 
mixing curves formed by adding together two e: 


tial processes are incompatible with closed-circult 
gas mixing in this type of lung. 
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TOCAR- | 4¢9. INTERACTION OF CEREBRAL CORTICAL 

UME RESPONSES ELICITED BY DIRECT STIMULATION 
) AT TWO SITES. Sidney Ochs (intr. by E. L. Porter). 
ic Re- Dept. of Physiology, Univ. of Texas Med. Branch, 
edicine, Galveston. 


The cortical response to a surface stimulus is di- 
minished when delivered soon after a first one (Purpura 
and Grundfest, J. Neurophysiol. 20:494-522, 1957). On 
the hypothesis that the alice negative waves are 
p.s.p.'S One would expect summation. A masking hyper- 
polarization or intervening inhibitory p.s.p. was pro- 
posed by them to account for the diminution. To study 
this point, spatial interaction was arranged for in 
rabbits by stimulating at two cortical sites. Each gave 
rise, at a recording point midway between them, to 
negative responses lasting 10-20 msec. When one 
site was stimulated at different times after the first, 
then a diminution of the second response occurred. 

The interval when no second response was seen, com- 
parable to an absolute refractory period, lasted from 
1-12 msec depending on the strength of stimulation, 

The period of gradual recovery of the second response, 
corresponding to a relative refractory period, lasted 
$0-40 msec. Reversing the order of stimulation of the 
1¢ hearts# two sites gave similar results. These findings could 
ement dF pe simply described as refractoriness of a common 

y numer} responding element; pyramidal cells excited after a 
tives d | synapse at the responding site. The lack of summation 
of the f would indicate that these negative responses may be 
long lasting action potentials (of dendrites) or large 
after-potentials rather than p.s.p.'s. 








[UM IN § 470, ACTIVE UPTAKE OF UREA BY MAMMALIAN 

Jr., KIDNEY SLICES. Roberta M. O'Dell* and Bodil 

Mi, a Schmidt-Nielsen, Dept. of Zoology, Duke Univ., 
a 

, 


Durham, N. C. 
A considerable amount of circumstantial evidence 
for active tubular secretion of urea in mammals has 







direct evidence for the existence of a tubular transport 
ilated, § mechanism for urea. Slices of rat kidney cortex 

im Of 2 § (thickness 0.3 mm) were incubated in modified Krebs- 
‘§ Ringer's solution for 2 hr with concentrations of urea 

"y varying from 0-8.62 mM. In all cases a definite in- 

| crease of urea over the concentration in the medium 
ilation@ was observed. This difference was of the order of 2-4 
"| mM, and appeared to be independent of medium con- 

*# centration or plasma level. That the high urea con- 
simplé,§ centration found in the slices is not due to retention 
pirical fof urea already present in the tissue was shown in the 
resent Biollowing way: slices were placed in a urea-free medi- 
um, After 2 hr the urea concentration had dropped to 
2-3 mM. When slices were transferred to 4mM urea 
the urea concentration in the slices increased to 8 mM 
inthe course of 1 hr. DNP in concentrations of 2.5 x 
10-5 and 5 x 10-5 had no effect upon the uptake of 


# 4id not show any increase in urea concentration above 
rom 4 Bthat of the medium. 
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471. CHEMICAL NATURE OF MUCOPOLYSACCHA- 

RIDES EXTRACTED FROM BLOOD PLATELETS. 

T. T. Odell, Jr. and Bonnie Anderson.* Biology 

iv. Ridge Natl. Lab., Oak Ridge, Tenn. 

The extraction of a sulfated mucopolysaccharide 
(MPS 1) from rat blood platelets was previously re- 
ported. Another mucopolysaccharide (MPS 2) has 
since been extracted from rat platelets and is dis- 
tinguished by its electrophoretic mobility and by its 
lack of sulfate. The extraction of these 2 mucopoly- 
saccharides from platelets was accomplished with 
either alkali or trypsin. On paper electrophoresis, 
MPS 1 had the sanie mobility as chondroitin sulfuric 
acid (CSA). The mobility of MPS 2 clearly differed 
from that of CSA, iind heparin, and probably also 
from that of hyaluronic acid. These mucopolysac- 
charides were located on paper strips by staining 
with Alcian blue. Eich of these mucopolysaccharides 
was eluted from paper electrophoresis strips and 
hydrolyzed with Dowex-50 resin in the hydrogen form. 
The products were analyzed by paper chromatography 
for the presence of sugars, uronic acids and hexosamines, 
Galactosamine and glucuronic acid, the components of 
CSA, were identified in hydrolyzates of MPS 1 as well 
as small amounts of sugars that are probably contam- 
inants. The identity of MPS 2 is uncertain; it probably 
contains glucosamine and possibly small amounts of 
galactosamine and a uronic acid. A compound with 
the staining quality and electrophoretic mobility of 
the MPS 1 of rat platelets has also been extracted 
from human platelets. 





472, MITOSIS STIMULATING FACTOR IN SERUM OF 
UNILATERALLY NEPHRECTOMIZED RATS. Kazuo 
Ogawa* and Wiktor W. Nowinski, Tissue Metab. 
Research Lab. and Tissue Culture Lab., Univ, of 
Texas Med. Branch, Galveston. 

Renal epithelia of the outer medulla of rat kidney, 
cultured in vitro in a mixture of rat serum, obtained 
from a rat 2 days after unilateral nephrectomy, shows 
a mitotic index 4.64 as compared to 2.57 of controls 
with normal rat serum. This corresponds to the highest 
mitotic activity obtained in vivo by Rollanson (Anat. Rec. 
104:263, 1949.). The stimulating effect on mitosis cou. 
not have been shown in other rat tissues (epithelial- 
like cells from anterior pituitary, pancreas, and bladder. ). 
Negative results were obtained also with the serum of 
rats 15 days after unilateral nephrectomy and with 
serum of animals which underwent a sham operation, 

A conclusion is drawn that approximately 2 days after 

unilateral nephrectomy, a factor is present in the blood 

which stimulates mitosis. Attempt to find out the nature 
of this factor and to isolate it are in progress. 
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473. REGURGITATION THROUGH NORMAL MITRAL 
VALVES (MOTION PICTURE). M. J. Oppenheimer 
and Herbert M. Stauffer.* Physiology and Radiology 
Depts., Temple Univ. School of Medicine and Hosp., 
Philadelphia, Pa. 

Electrokymographic densograms (EKY) of the atria 
were obtained in dogs during left intraventricular in- 
jection of x-ray contrast material while the heart was 
in vagal asystole. X-ray cinematography was carried 
out simultaneously. Both EKY and cinematography 
coupled with continuous visual observation demon- 
strated regurgitation through normal mitral valves 
when diastasis is prolonged. The character of the 
EKY curve obtained under these experimental condi- 
tions is described. 








474, CIGARETTE SMOKING, SERUM CHOLESTEROL 
AND BLOOD PRESSURE. Esko Orma,* Martti 
Karvonen,* Ancel Keys and Josef Brozek. Lab. of 
Physiological Hygiene, Univ. of Minnesota, Minne- 
apolis. 

In rural areas of West and East Finland, and in 
Helsinki, men aged 20-59, judged "healthy" from clin- 
ical and electrocardiographic examination, were studied 
in regard to serum total cholesterol, casual resting 
blood pressure and smoking habits. Smokers (S, who 
smoked cigarettes daily), and non-smokers (N, who 
had never smoked) numbered 91 S and 64 N in West 
Finland, 103 S and 39 N in East Finland, 166 S and 62 
N in Helsinki. There was no significant difference 
in age distribution between smokers and non-smokers. 
Differences between the means for smokers and non- 
smokers (S-N) were: Cholesterol (mg/100 ml): West + 
21, East +23, Helsinki +23; Systolic B. P. (mm/Hg): 
West -7, East -7, Helsinki -3; Diastolic B.P.: West -3, 
East -3, Helsinki -3. Serum cholesterol was signifi- 
cantly higher while blood pressure tended to be lower 
in the smokers as compared to the non-smokers, 
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475. ANTIDIURETIC SUBSTANCES IN NORMAL AND 
CIRRHOTIC URINES. Eduardo Orti,* Bertram 
Laken* and Elaine P. Ralli. Dept. of Medicine, 
College of Medicine, New York Univ.-Bellevue 
Med, Ctr., New York City. 

Studies were done on the antidiuretic substances 
in urines of normal and cirrhotic subjects. The urines 
were concentrated to 1/10 their volume, the concen- 
trate acidified to pH 2.5 and extracted 6 times with 
norbutanol. The butanol extracts were reextracted 3 
times with water. The number of extractions required 
was determined by estimating the partition coefficient 
in a preliminary countercurrent distribution. The 
pooled water phases were concentrated at a low tem- 
pereture. The extracts obtained from normal and 
cirrhotic urines were run in a 50-transfer counter- 
current distribution norbutanol 0.1 N-HCl system, 
After the countercurrent distribution, aliquots of 
each transfer were pooled in groups of 10 tubes in 
consecutive order. Each pool was evaporated to dry- 
ness, redissolved in water and taken to pH 7. Each 
fraction was bioassayed in rats for its anti-diuretic 
activity. In the countercurrent distribution the cir- 
rhotic urines showed two distinct areas of activity, 
the first running in the transfer 0-20 and the second 
in the transfer 41-49. The urine concentrate from 
normals showed only the slow-running type of anti- 
diuretic activity at the dose level used. The counter- 
current fraction containing this slow-running activity 
from both normal and cirrhotic extracts was applied 
on paper and a partition chromatography was run 
using a n-octanol-water system. By this treatment 
each of the extracts separated into two new areas of 
antidiuretic activity (Rf 0-0.15 and 0.40-0.80). 





476. EVIDENCE FOR SPECIALIZED INTRA-ATRIAL 
CONDUCTING PATHS. Antonio Paes de Carvalho 
and B. F. Hoffman (intr. by C. McC. Brooks), Dept. 
of Physiology, State Univ. of New York College of 
Medicine, New York City. 

The spread of activity over the inner surface of the 
perfused rabbit right atrium has been studied by re- 
cording the transmembrane potentials of single fibers 
with intracellular microelectrodes, Six different types 
of action potentials have been noted, corresponding 
respectively to the sino-atrial node, crista terminalis, 
musculi pectinati, atrio-ventricular node, His cin | 








and a distinct fiber bundle ('X-bundle"') running from 
the sino-atrial to atrio-ventricular node along the 
edge of the crista terminalis. In the sino-atrial node 
and also the atrioventricular node the transmembrane 
action potential is characterized by low rising velocity 
of the action potential and slow diastolic depolarization 
In the crista terminalis and musculi pectinati there is 
no slow diastolic depolarization and the rising velocity 
of the action potential is high; they differ in that a 
plateau is present prior to repolarization of the former 
Action potentials of the His bundle are similar to those 
of peripheral Purkinje fibers. Transmembrane poten- 
tials from the '"X-bundle" show the high rising velocity 
clear plateau and slow diastolic depolarization charac- 
teristic of specialized conducting fibers. The fibers 
of this bundle carry the earliest excitation to the atrio- 
ventricular node and apparently correspond to histolog: 
ically specialized tissue found in lower forms, 
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411, OXIDATIVE PHOSPHORYLATION AND STABILITY 
OF LIVER MITOCHONDRIA FROM RATS EXPOSED 
TO LOW ENVIRONMENTAL TEMPERATURES. 
Sylvia Panagos and Robert E. Beyer (intr. by Attilio 
Canzanelli). Dept. of Physiology, Tufts Univ. School 
of Medicine, Boston, Mass. 

Rats were exposed to environmental temperatures of 
0-2°C. for 1 day, two wk, one month, or 3-4 months. 
Controls were maintained at 25°C. For oxidative phos- 
phorylation measurements, liver mitochondria were 
incubated with succinate at 31°C. in a standard medium. 
Inaging studies the mitochondria were preincubated in 
amedium devoid of both succinate and Mg++ for 0-25 
minutes. Succinate linked phosphorylation was meas- 
ured on 2-min aliquots. Mitochondrial optical density 
changes were measured in ''Tris"-sucrose buffer. 
Marked uncoupling does not occur in non-aged mito- 
chondria of cold exposed rats, although there is a lower 
P/O in one month (1.43) and 3 month (1.46) animals 
than in controls (1.70). One-day cold animals yield a 
higher P/O (1.83) than controls (1.72). Mitochondrial 
aging studies indicate that uncoupling occurs sooner 
in 2 wk, 1 month, and 3 month cold exposed animals 
than in controls. One day cold animals appear to be 
more resistant to aging than controls. Optical density 
measurements substantiate the above phosphorylative 
studies. Preferential uncoupling of phosphorylation in 
rats exposed to cold for 2 wk or more may be causally 
related to the hyperthyroid state of these animals and 
appears to be related in turn to results obtained on the 
thyrotoxic state induced by thyroxine administration 
(Beyer et al., Acta Chem. Scand. 10:1039, 1956). 





418. WEIGHT CYCLE AND HIBERNATION IN TAMIAS 
STRIATUS. Joseph A. Panuska* and Nelson J. Wade. 
Woodstock College, Woodstock, Md., and Dept. of 
Biology, St. Louis Univ., St. Louis, Mo. 

Wisconsin eastern chipmunks, Tamias striatus, 

were refrigerated from Sept. to June at temperatures 

gradually lowered to 1.5° or 3.0°C. They gained 25% 

in weight from Sept, until Jan. and lost comparably 

thereafter, even if not hibernating. The first hiberna- 

tion regularly followed several weeks after the weight 
peak had been reached and a decline begun. Usually 

1-2 wk of semi-torpidity (respiration 20-60/min) pre- 

ceded the first torpor (respiration below 20/min). 

Behavior ranged from daily activity to torpor for sev- 

eral months, excepting periodic awakenings. During 

2 experiments, involving 45 and 40 animals, 33.3% and 

17.5% respectively were active daily. Torpor was 

observed in 35.6% and 65.0%; 31.1% and 17.5% achieved 

only semi-torpidity. The earliest torpor was Dec. 19th, 
the latest on June 15th. Torpid chipmunks usually 
awakened at least every 3 days; the semi-torpid woke 
daily. Active animals had body temperatures averaging 
$7.6 t1.53°C.; torpid animals, 6.0+0.77°C. The semi- 
torpid ranged between these 2 extremes. Warm room 
controls had similar weight patterns, but corresponding 
fains were less than in refrigerated groups. Body 
temperatures of controls were 38.54 1,17°C. These 
tesults indicate that T. s. frequently attains torpor, has 

an annual weight cycle, and therefore appears to be a 

a deeper hibernator than has been commonly 

lieved. 
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479. CONDITIONING IN COMATOSE AND AROUSED 
CATS. H. Parens and L, M. N. Bach (intr. by J. 
K. Hampton, Jr.). Dept. of Physiology, Tulane 
Univ. School of Medicine, New Orleans, La. 
Attempts were made to establish conditioning as 
an objective criterion of consciousness in cats, UcS 
was a foreleg shock, CS, a light flash, and R, an in- 
spiratory gasp. Mesencephalic lesions produced coma 
in chronic preparations and stimulating electrodes im- 
planted in the posterior hypothalamus anterior to the 
lesion permitted artifically evoked arousal. Eight 
animals in group I were conditioned prior to operation. 
Five animals in group IIA were conditioned subsequent 
to placement of mesencephalic lesions and group IIB 
consisted of 3 animals conditioned subsequent to 
placement of mesencephalic lesions and implanted 
electrodes in the posterior hypothalamus. One addi- 
tional animal with lesions placed in the medial genicu- 
late nuclei controlled group IIA. Average values for 
conditioning procedures follow. Group I: CR-64 trials, 
Extinction-55 trials, Reinforcement-10 trials; group 
IIA: CR-253 trials, Extinction-15 trials, Reinforcement- 
19 trials; group IIB: CR-135 trials, Extinction-3 trials, 
Reinforcement-17 trials. Of 14 animals in coma fol- 
lowing mesencephalic lesions, only 3 were conditioned; 
in 14 cases where animals exhibited akinesia following 
mesencephalic lesions, 10 were conditioned; of 14 
cases demonstrating ataxia following mesencephalic 
lesions, 13 were conditioned. In general, conscious 
cats will most likely show conditioning whereas it is 
highly improbable that comatose cats will exhibit con- 
ditioning. Ease of conditioning appears to be a useful 
operational measure of consciousness in animals, 





480. GROWTH PROMOTING ACTIVITY OF LIVER 
PREPARATION AND OTHER TISSUE PREPARA- 
TION. K. E. Paschkis, A. Cantarow, J. J. Goddard* 
and J. Zagerman.* Div. of Endochrine and Cancer 
Research, Jefferson Med. College, Philadelphia, Pa. 
We have reported previously that injection of certain 

liver extracts enhances growth of transplantable tumors, 

stimulates mitoses and increases tibial epiphyseal 

width of hypophysectomized rats (Fed. Proc. 16:98, 1957). 

Further experiments were performed in an attempt to 

characterize the active agent more closely. Alpha- 

lipoic acid, known to be present in the respective liver 
fraction, was inactive, when a highly purified prepara- 
tion of this compound was employed. It was found that 
boiling destroys the growth promoting activity of the 
liver extract. Activity is also lost upon dialyzing. 

Because of some data reported by others, an aqueous 

extract of tumor tissue (Walker 256) was tested, but 

this extract failed to enhance tumor growth or to 
stimulate mitoses. Experiments with erythropoietin 
will also be reported. 
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481. TARGET SIZE AND VISUAL FORM DISCRIMINA- 
TION IN MONKEYS WITH BITEMPORAL LESIONS. 
Tauba Pasik,* P. Pasik,* W. S. Battersby and M. 
B. Bender. Dept. of Neurology, Mt. Sinai Hosp., 
New York City. 

Bilateral aspirations of temporal neocortex in 
macaques are known to produce a visual impairment 
maximal for form discrimination. We have previously 
demonstrated that such discriminations can be mas- 
tered by these monkeys if the targets are enlarged. 
This influence of target size could be questioned be- 
cause small forms were always administered prior to 
the larger ones. With this order of testing all animals 
performed better with large targets, even before opera- 
tion. Thus, increased proficiency with large targets 
after surgery could reflect merely the effect of the 
relative "difficulty" of task, usually defined in terms 
of pre-operative learning scores. In the present study, 
6 monkeys were tested both before and after bitemporal 
aspirations with small and large stimuli varying in 
form, The order of these tests was counter-balanced 
over the group. Before operation, there were no 
significant differences between the error scores on 
small as compared to large targets. After surgery, 
there was great inter-individual variability, but those 
animals that showed a deficit on small targets readily 
mastered the task with larger ones, irrespective of 
order of presentation. These findings suggest that 
the effects of bitemporal lesions upon form discrimina- 
tion are independent of task "difficulty," as defined 
above. In contrast, the deficit produced appears to be 
related to the physical dimensions of the stimuli and, 
hence, supports the concept of an impairment in 
"primary" visual capacity. (Supported in part by 
PHS Grant B-174-C5.) 





482. ACTION OF MERCURY ON THE ELECTROLYTE 
PERMEABILITY OF THE YEAST CELL. H. Pas- 
sow and A. Rothstein (intr. by H. A. Blair). Univ. 
of Rochester School of Medicine, Rochester, N. Y. 
The addition of 3 mM mercury or more per kg of 

yeast causes a drastic change in the permeability of 

the cells for electrolytes. Within 3 to 4 hr about 90% 

of the intracellular potassium leaks out. The cells 

which are normally almost completely impermeable 
for anions lose, together with the K+, a nearly equiva- 
lent amount of intracellular anions. The general nature 
of the permeability changes is also indicated by the ob- 
servation that under the influence of mercury the cell 
membrane becomes permeable to large anionic dye 
stuffs, normally not present in the yeast cell. The 
mercury distribution between the cells and the super- 
natant, as measured at the end of the uptake process 

(half value time about 1-3 min at 26°C. and pH3, 

mercury added as HgCl.) shows a fairly sharp inflection 

in the range of maximum efficiency on the potassium 
permeability. The relations of these findings to pre- 
sent views on the electrolyte permeability of the yeast 
cell will be discussed. (Supported by grants from 

Smith, Kline and French Fndn. and the Deutsche 

Forschungsgemeinschatft. ) 
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483, EFFECT OF DRUGS ON ACTIVE TRANSPORT 
MECHANISMS, Clifford 8, Patlak (intr, by Julian 





Tobias), Committee on Mathematical Biology, 

Univ. of Chicago, Chicago, Ill. 

A drug added to a membrane containing an active 
transport pump may affect the membrane perm 
parallel to and/or on either side of the pump, or it 
may also affect the pump itself, with or without alter. 
ing the equilibrium distribution of the particles on 
either side of the pump, by altering its rate of trans. 
porting particles in either the forward or backward 
direction. It does not appear that to determine what 
effect a drug has, a general experimental procedure 
can be set up which involves only steady-state meas. 
urements with the concentrations and electric poten- 
tials lying within physiological boundaries. However, 
when only one species of particles is actively trans- 
ported via a single pathway through the pump, then it 
may be shown that as the concentration of the particles 
and the electric potential are varied, under the con- 
ditions of equilibrium with the membrane permeability 
parallel to the pump being zero (i.e. the particle can 
only traverse the membrane by passing through the 
pump), the ratio of the partial molar energy of the 
transported particle on the opposite sides of the men- 
brane is constant, Thus, under these conditions, if 
this ratio is no longer constant when a drug is added 
to the membrane, then independent of the effect of 
the drug on the pump, it may be stated that the parallel 
membrane permeability has been increased. Other 
possible experiments will be discussed. 


484, RESPIRATION IN THE DOMESTIC OX. J. L, 
Patterson, Jr., J. T. Doyle,* J. V. Warren, D. K, 
Detweiler* and M. Reynolds. Med. College of 
Virginia, Richmond, Albany Med. College, Albany, 
N. Y., Duke Univ., Durham, N. C., and Univ. of 
Pennsylvania School of Veterinary Medicine, Phila- 
delphia. 

The present studies were stimulated by the need 
for respiratory data on large ruminants to compare 
with those previously obtained on the giraffe, and the 
realization of the intrinsic importance of obtaining 
such information on domestic cattle. Studies, not all 
of them complate, were done on 6 nonfasting, mod- 
erately lactating cows. Their labile blood pressure 
suggested some anxiety. Oxygen consumption meas- 
ured by the open circuit method averaged 2.21 1/min, 
or 0.35 1/min/m 2, or when calculated by multiplying 
the cardiac output (T1824) by the arterial-mixed 
venous O, difference averaged 1.64 1/min or 0,27 
1/min/m?, Mean O, consumption/(b. wt. in 
kg/100)°-734 was 0.55 1/min. Minute ventilation 
averaged 82 1, and tidal volume 3 1, Dead space (Bohr 
equation, CO,) was 1.441. The pneumotachogram 
showed a relatively flat inspiratory plateau with a 
ratio of inspiration to expiration time of 0.60, Alve- 
olar pO, by direct sampling of end-tidal gas was 119 
mm Hg and pCO, 26 mm Hg. Average pO, calculated 
from the alveolar equation was 113 mm Hg. Mean 
arterial pO. by direct equilibration technique was 78 
mm Hg and pCO, 33 mm Hg. The oxygen consumption 
of the ox is larger than man's/unit BSA but similar/ 
(unit body weight)9.734, Explanation of the large A-a 
pO, difference in the ox awaits further studies. 
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PHYSIOLOGY 
485. IODINE-REACTIVE SUBSTANCES IN HUMAN 
URINE. Joseph J. Pavelek,* Nathan Milliman and 
Fred Rosen. Ortho Research Fndn., Raritan, N. J. 
Tnvestigation of iodine-reactive substances in human 
pregnancy urine indicated that the color produced was 
related to 1-tryptophane content, Non-pregnancy and 
male urines also gave the typical color reaction with 
jodine when 1-tryptophane was added. Furthermore, 
the reaction appeared to involve some common urinary 
constituent present in an amount sufficient for the 
color density to depend only on the concentration of 
|-tryptophane. By chromatographic methods, this sub- 
stance was found to be uric acid. The reaction is quite 
specific, and typical responses are not obtained with 
other purines such as adenine, xanthine or hypoxanthine, 
with skatol, indole or its fatty acid derivatives, with 
kynurenine or 16 amino acids other than 1-tryptophane. 





486. LUNG DAMAGE BY OXYGEN USING DIFFER- 
ENTIAL CATHETERIZATION. Kenneth E. Penrod. 
Dept. of Physiology and Pharmacology, Duke Univ. 
School of Medicine, Durham, N. C. 

If the 2 main bronchi be differentially catheterized, 
it is possible to introduce various gases to the 2 lungs 
independently. Using this technique observations have 
been made on the effects of high oxygen pressures on 
pulmonary tissue. At 5 atmospheres pressure oxygen 
was Supplied to one lung and nitrogen or helium to the 
other. In 7 hr the inert gas lung was unchanged 
whereas the oxygen breathing lung showed consider- 
able gross and microscopic damage. Many combina- 
tions of gases have been so tested on healthy anesthe- 
tized (Dial) cats. It appears to be conclusive that 
pulmonary damage in OHP is a result of direct mole- 
cular affect on the alveolar membrane rather than via 
any blood-borne or CNS route. Carbon dioxide 
exacerbates the oxygen damaging effect but is not 
damaging per se. Antifoaming agents such as 20% 
ETOH offer some protection in the presence of oxygen. 
Vagotomy appears to enhance oxygen damage whereas 
adrenergic blockade (Regitine) offers protection. In 
the case of the latter, the influence of sympathetic 
outflow blockade and the hypotensive effect have not 
yet been completely separated. (Supported by the Of- 
fice of Naval Research. ) 
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487. A NEW METHOD FOR MEASUREMENT OF 
INSTANTANEOUS DIMENSIONAL CHANGES OF 
LEFT VENTRICLE, KIDNEYS AND OTHER ORGANS 
IN ANIMALS. Sheridan L. C. Perry and Edward W. 
Hawthorne (intr. by Joseph L. Johnson). Dept. of 
Physiology, College of Medicine, Howard Univ., 
Washington, D, C. 

In this method of monitoring dimension and dimen- 
sional changes of organs, 2 coils of fine wire are 
attached to the organ with their axes in-line across a 
particular diameter. By incorporating these coils in 
an electronic circuit that measures a function of the 
mutual inductance between them it is possible to 
measure their degree of separation. Hence, the diam- 
eter of an organ and its instantaneous dimensional 
changes can be monitored continuously. This is so 
because the mutual inductance is a function of coil 
separation. Recordings have been obtained from the 
left ventricle and kidney of anesthetized dogs and the 
latter as well in the intact awake animal, Instantane- 
ous changes in left ventricular diameter have been re- 
corded in anesthetized "open chest" dogs along with 
simultaneous measurements of atrial, ventricular 
and aortic pressures and systemic flow. Studies have 
been made of the effects of various drugs on renal 
dimensions, This method of measurement offers a 
simple accurate and calibratable means of monitoring 
instantaneous dimensional changes of organs. The 
contour of tracings obtained of left ventricular 
diameter is very similar to that reported by Rushmer 
and associated using another technique os measurement, 
Details of the method, circuit diagrams and sample 
records will be presented and discussed. 





488. HISTOLOGICAL COMPOSITION OF DEVELOPING 
GUINEA PIG LIVER ESTIMATED BY MORPHO- 
LOGICAL AND CHEMICAL METHODS. Virginia B. 
Peters, Louis B. Flexner and Josefa B. Flexner 
(intr. by George O. Gey). Dept. of Anatomy, Univ. of 
Pennsylvania Med. School, Philadelphia. 

L. B. Flexner and J. B, Flexner found the distribu- 
tion of chloride (Ec)) equal to the distribution of radio- 
sodium (Ey ,) in livers of guinea term fetuses, but in 
younger livers E;, was considerably greater than Ey,. 
The present study is a quantitative analysis of the 
histological components in fetal guinea pig livers. 
Chalkley point counts of thin histological sections 
show that during the last half of gestation radical alter- 
ations occur in the percentage composition of the liver: 
1) % hepatic parenchyma (X) increases three-fold; 2) % 
extravascular hemopoietic tissue (Y) declines ten-fold; 
3) % intravascular phase decreases by a half. Assum- 
ing chloride and sodium concentrations do not differ 
from those of adult erythrocytes and hepatic cells, we 
calculated values for X and Y from the data on Ey, and 
E ,) of fetuses, The equations used expressed to t 
nearest integer, are: 1) X = 2 (E,; -Ey,) and 2) ¥ =3 
Eya- 2Ec); where Ec, and Ey, are expressed in gm/100 
gm of liver. The values so obtained approximate the 
histological values throughout the period of gestation 
studied. We conclude from this that 1) mechanisms 
for sodium and chloride transport are established quite 
early in the differentiation of hepatic and erythropoietic 
cells; and 2) these ions can therefore be used in com- 
bination to distinguish quantitatively the two cell types 
within the intracellular phase of developing liver, 











Phillips 


489. HYDROLYSIS OF VARIOUS SUBSTRATES BY 
FIBRINOLYSIN. Louise Phillips (intr. by 
Landrum B. Shetties). Callens of Physicians and 
Surgeons, Columbia Univ., New York City. 

The absorption spectrum of the products formed 
from the hydrolysis of casein, bovine fibrinogen, and 
human fibrinogen by fibrinolysin were determined. 
Partially purified human profibrinolysin was activated 
by various means including streptokinase, tissue ex- 
tracts from endometrium and uterus, and by sponta- 
neous activation. The absorption spectra obtained 
from hydrolysis of casein and bovine fibrinogen by 
streptokinase activated fibrinolysin were similar with 
a peak at 275 mz. The degree of hydrolysis was also 
Similar, Although considerable hydrolysis from 
casein resulted when the profibrinolysin preparation 
alone was incubated with casein, no hydrolysis was 
obtained from bovine fibrinogen after 4 hr incubation. 
Tissue extracts of endometrium alone produced more 
hydrolysis from fibrinogen than from casein and the 
absorption peak had shifted to 260 mz. Fibrinolysin 
activated by the endometrium preparation used above 
produced greater hydrolysis from casein than from 
fibrinogen. When thrombin was added to hydrolysates 
from the fibrinogen-fibrinolysin-tissue extract mix- 
tures, it was found that the fibrinogen was hydrolyzed 
to an extent where clotting no longer occurred before 
samples which had been clotted at zero time had lysed. 
This would indicate that fibrinogen is hydrolyzed more 
rapidly than fibrin by tissue activated fibrinolysin. 


490. PRODUCTION OF ULCERATED, HEMORRHAGIC 
ATHEROSCLEROTIC PLAQUES AND DISSECTING 
ANEURYSM IN THE ABDOMINAL AORTA OF 
COCKERELS. R. Pick, J. Stamler and L. N. Katz. 
Cardiovascular Dept., Med. Research Inst., 
Michael Reese Hosp., Chicago, Ill. 

The effects were studied of diets low in protein and 
high in fat and cholesterol, combined with large doses 
of estrogens and estrogens plus insulin. The following 
groups of chicks (all on mash) were set-up: 1) con- 
trols-20% sucrose (to reduce ration protein to 15%) + 
1% cholesterol + 5% cottonseed oil (1 CO), 2) 1 CO + 
45% sucrose+ estrogens, 3) 1 CO + 20% sucrose + 
estrogens, 4) 1 CO + 20% sucrose + insulin + estrogens, 
5) 1 CO + 20% sucrose + estrogens (pair- 
group 4). The cockerels were on the regimens from 
age 9to 14 wk. At sacrifice, the incidence of gross 
ulcerated atherosclerotic plaques and of hemorrhage 
in plaques in the abdominal aorta was: group 1 - 0% 
and 0%; group 2 - 33% and 0%; group 3 - 30% and 20%; 
group 4 - 50% and 20%; group 5 - 38% and 13%. One 
bird, respectively, of groups 4 and 5 showed a dissecting 
aneurysm; one other of group 4, a thrombus adhering 
to an ulcerated plaque. These "complications" of 
atherosclerosis have hitherto not been produced in 
chicks, except for hemorrhage into plaques, seen 
rarely under special regimens. 
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491. EFFECTS OF LOW PRESSURE ON THE PERI- 
PHERAL BLOOD PICTURE AND BONE MARROW 
CYTOLOGY IN THE SHAM-CONTROL AND 
ENDOCRINE-DEFICIENT RAT. Sam J. Piliero, 
Dept. of Anatomy, New York Med. College, New 
York City. 

Since the possibility exists that more than one 
hormone produced by the endocrine glands is the fun- 
damental stimulus for erythrocytosis, a detailed cor- 
relation of the peripheral blood changes to the bone 
marrow cytology in pleuriglandular deficient animals 
subjected to lowered barometric pressures was made, 
Red blood cell counts, hemoglobin, hematocrit and 
reticulocyte values in the singly or pleuriglandular 
operated adrenalectomized and/or castrate-hypophy- 
sectomized and control animals respond to lowered 
barometric pressures with approximately equal inten- 
sity. No differences are observable in the bone mar- 
row response of the control and the hypophysectomized 
rats to 21 days of low pressure exposure. The mar- 
row cellular percentages of adrenalectomized- 
hypophysectomized and adrenalectomized-control rats 
subjected to lowered barometric pressures reveal 
similar erythropoietic responses and decreases in 
lymphocytes. A decrease in the mature neutrophilic 
forms is noted in adrenalectomized controls, Erythro- 
poietic changes are similar in the myelograms of 
castrate-hypophysectomized and castrate-adrenal- 
ectomized-control animals exposed to lowered baro- 
metric pressures. It is probable that the endocrine 
effects exerted on hemopoietic organs are secondary 
manifestations of their influence upon metareactions 
occurring elsewhere. (Supported by Grant 4032 (C2), 
PHS. ) 


492. STOP-FLOW LOCALIZATION OF URINE ACD- 
IFICATION AND PHOSPHATE REABSORPTION IN 
THE DOG. R. F. Pitts, R. S, Gurd,* R. H. Kessler* 
and K. Hierholzer.* Physiology Dept., Cornell Unir, 
Med. College, New York City. 
A study has been made of the site of urine acidifica- 

tion, potassium secretion and phosphate reabsorption 

in the dog utilizing the "stop-flow"' technique of Malvin, 

Sullivan and Wilde (The Physiologist, 1:58, 1957). It 

has been observed that the urine is acidified in the 

distal portion of the nephron in a region coextensive 
with that in which potassium is secreted and in which 
the maximum transtubular gradient for sodium is 
established. Phosphate is reabsorbed in the proximal 
portion of the nephron in a region coextensive with 
that in which p-aminohippurate is secreted. Acetaz0l- 
eamide reduces distal acidification of the urine and 
blocks a portion of proximal reabsorption of sodium, 
presumably that fraction associated with unreabsorbed 
bicarbonate. 
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PHYSIOLOGY 


93. IN VITRO SYNTHESIS OF COAGULATION PRO- 
TEIN BY RAT LIVER SLICES. Judith G. Pool and 
Jean Robinson (intr. by Ellen Brown). Stanford 
Univ. School of Medicine, San Francisco, Calif. 
Unequivocal demonstration of the site of synthesis 

ofa protein in the whole animal is not possible. There- 

fore demonstration of in vitro synthesis of coagulation 
factors presumed to be made by the liver was attempted, 

Since the thromboplastic tissue fluids would convert 

any prothrombin produced to thrombin and the thrombin 

would destroy the labile first stage factors and fibrino- 

gen, Factor VII (stable accelerator, proconvertin) 

which survives in the serum after clotting was selected 

for study. Under Nembutal anesthesia, the rat liver is 

perfused with 75 ml saline via the portal vein to re- 
move blood. Half mm slices are rapidly cut and 
thoroughly washed. They are then drained, weighed, 
placed in 1 gm quantities in 125 ml Erlenmayer flasks 
containing 10 ml of bicarbonate-buffered balanced salt 
medium, gassed with 95% 0,-5% CO,, and incubated at 

§1°C. in a water bath shaker. Periodic medium sam- 

ples are buffered with imidazole (pH 7.3) and then 

quantitatively assayed for Factor VII by the method of 

Qwren and Aas. Production by normal rat liver slices 

is approximately 7 units/gm/hr (100 units factor VII/ml 

rat serum) for 3-4 hr and then falls off. The synthesis 

is prevented by substitution of nitrogen for oxygen, 

and by the presence of .003M NaCN, .0003M Dicumarol, 

or 1% chloroform, 





494, PROLONGED LETHARGIC HYPOTHERMIA IN 
RAT AND GROUND-SQUIRREL. Vojin Popovic. 
(intr. by E. F. Adolph), Dept. of Physiology, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

After deep cooling the rat can be maintained at con- 
stant body temperature (+0.2°C.) during several hours 
ina cylinder surrounded by thermostated water. 

Though stabilized at 20° or 15°C., the physiological 

state of the cooled animal changes with time and leads 

todeath (V. Popovic, Arch. Sci. Physiol. 9:225-243, 

1955). The rat (non-hibernator) in lethargic hypother- 

mia, at body temperature 15°C., lives 8-10 hr, but can 

recover only if the hypothermia has not lasted more 
tan 5-1/2 hr, This is the average time of "biological 
death," The cooled rat shows after 6-7 hr, irreversi- 
ble hemoconcentration, decreased coagulation time, 
lyperphosphatemia, hyperuremia, hypoglycemia, drop 
in arterial pressure and in oxygen consumption. 

Repeated coolings ("adaptation"), or interrupted ex- 

Psure (rewarming in the middle of the hypothermia 

for 1 hr up to 30°C) postpone the moment of biological 

death of lethargic rat from 5-1/2 to 8-1/2 hr. No 

tilect was produced by giving to cooled rats pure O,, 

i CO) , chlorpromazine, etc. Young 40 gm rats 

biologically survive hypothermia much longer (20 hr) 

than adults. The biological survival time from pro- 
longed artificial hypothermia of the ground-squirrel 

(tibernator) at body temperature 10°C. was longer 

bout 80 hr) than in the rat but shorter than in natural 

hibernation, This scale of time and the physiological 
changes after biological death (02 consumption, blood 

Pressure, blood) show that lethargic hypothermia in 

ground-squirrel and rat are similar in the nature, but 

quite different from natural hibernation. 
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495. INVESTIGATION OF ADRENOCORTICAL 

SECRETION USING SILICA GEL COLUMNS, John 

C. Porter (intr. by Allen F. Reid). Dept. of Physi- 

ology, Univ. of Texas-Southwestern Med, School, 

Dallas, 

Each column contains 2.5 gm. of silica gel which 
was solvent activated using 25 ml absolute ethanol, 
150 ml 6% ethanol-chloroform (v/v), and 25 ml chloro- 
form in succession. The sample was then added in 
chloroform. When 100 ml of either 0,25, 0.5, 1.0, 

1.5, 2.0, 3.0, 4.0, 5.0 or 6.0% ethanol-chloroform was 
added to silica gel columns containing 40 .g hydro- 
cortisone, the effluents contained 0, 0, 4, 18, 51, 81, 
86, 95 and 95%, respectively, of this quantity. When 
either 10, 25, 50, 75, 100, 125 or 150 ml of 6% ethanol- 
chloroform was added to columns containing 40 ug 
hydrocortisone, the effluents contained 38, 74, 87, 

92, 96, 95 and 95%, respectively, of the steroid. Chloro- 
form-soluble substances in canine adrenal vein plasma 
were placed on silica gel columns and washed with 125 
ml of chloroform. Then, 100 ml of 6% ethanol-chloro- 
form was added to each column and the effluents com- 
bined for countercurrent distribution. Following 50 
transfers, 83% of all the phenylhydrazine-sulfuric 

acid chromagens present after chromatography was 
represented by one peak of which the partition ratio 
was the same as that of free hydrocortisone. Follow- 
ing hypophysectomy, the rate of secretion by the 
adrenal cortex was reduced by 50% in approximately 
15 min, 


496. SOME ELECTROENCEPHALOGRAPHIC PAT- 
TERNS INDUCED BY SELF-STIMULATION IN 
MONKEYS, R. W. Porter, D, Conrad* and J. V. 
Brady.* Div. of Neuropsychiatry, Walter Reed 
Army Inst. of Research, Washington, D. C. 
Electroencephalographic tracings taken from 9 

rhesus monkeys through chronically implanted 

electrodes have indicated that electrical self-stimula- 
tion of certain limbic and related structures is fre- 
quently accompanied by characteristic changes in 
their electrical activity. The most consistent finding 
was that of a spike and slow wave complex in the 
septal nucleus during stimulation of this area, the 
anterior hypothalamus and the anterior thalamus. 

In addition, stimulation of the latter site induced an 

after discharge similar in form to the spike and slow 

wave occurring during stimulation. Frank seizure 
activity was noted following stimulation of certain 
hippocampal sites even at the threshoid level for self- 
stimulation. Seizure discharge from amygdala stimula- 
tion on the other hand had an aversive effect on the 
animals subsequent response rate. 








Powell 


497. AFFERENT INHIBITION IN SOMATIC SENSORY 
SYSTEM OF THE MONKEY. Thomas P. S. Powell* 
and Vernon B, Mountcastle. Johns Hopkins Univ., 
School of Medicine, Baltimore, Md. 

In the course of a single unit analysis study of the 
postcentral somatic sensory cortex of the macaque, 
made with extracellularly placed microelectrodes, it 
has been observed that neurons activated by physio- 
logical stimulation of peripheral receptors may also 
be inhibited by similar stimulation of adjacent recep- 
tive fields. Such stimulation may inhibit both the 
Spontaneous and the evoked activity of cortical cells. 
Inhibition has been observed for neurons in all cellular 
layers of the cortex, in all 3 cytoarchitectural sub- 
divisions of the postcentral gyrus, and in all parts of 
the body representation pattern. Inhibitory interactions 
between cells of different modality types occurs. The 
phenomenon has been studied under light thiopental 
anesthesia, with marginal d-tubocurarine neuromuscu- 
lar blocking; it is extremely sensitive to further deep- 
ening of the anesthetic level. The peripheral inhibitory 
receptive field for a skin unit may surround, lie adja- 
cent to, or be axially opposed to the peripheral ex- 
citatory field, Gradations of the capacity to inhibit 
exist between center and edge of the inhibitory field. 
Further, closely adjacent pairs of cortical neurons 
may be reciprocally related in that the inhibitory physi- 
ological stimulus for one neuron may excite the other. 
Correlation of this data with the overall patterns of 
excitation in the system allows some generalizations 
concerning the role of afferent inhibition in the central 
mechanisms responsible for somatic sensory acuity 
and discrimination. 





498. NOREPINEPHRINEMIA DURING DIETHYL ETHER 
AND CYCLOPROPANE ANESTHESIA IN MAN. H. 
L. Price, M. L. Price* and R. E. Jones.* Dept. of 
Anesthesia Univ. of Pennsylvania, Philadelphia. 
Estimations of the concentrations of epinephrine 
and norepinephrine in arterial plasma were made be- 
fore and during anesthesia, but before operation, in 
surgical patients. A modification of the Lund trihyd- 
roxyindole method was used for analyses. Anesthesia 
was induced with mixtures of ether or cyclopropane in 
oxygen, and adequate pulmonary ventilation was assured. 
During anesthesia the plasma epinephrine concentra- 
tion increased, decreased or showed no change when 
compared to levels estimated immediately preceding 
anesthesia. Norepinephrine concentrations increased 
consistently, and there was a positive correlation be- 
tween the concentrations of norepinephrine and that of 
ether or cyclopropane in arterial blood. The duration 
of anesthesia had no consistent effect on norepinephrine 
concentration for periods up to 90 min. The rate of 
intravenous norepinephrine infusion necessary to dup- 
licate the mean increase in plasma concentration 
associated with anesthesia was estimated. The mean 
increase in plasma norepinephrine concentration pro- 
duced by ether anesthesia could be duplicated by an 
intravenous infusion at the rate of 5ug/min. The esti- 
mated rate in the case of cyclopropane was one-third 
to one-half as great. In 4 anesthetized patients the 
rate of norepinephrine secretion from the adrenal 
medullae was measured at laparotomy and found to be 
less than 0,1 .g/min. The source of the greater part 
of the estimated increase in secretion rate thus re- 
mains to be identified. 
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499. CORTICAL SYNAPTIC PATHWAYS ANALYZED 
WITH y-AMINOBUTYRIC ACID (GABA). D. P, 
Purpura, M. Girado and H. Grundfest (intr, by 





P. F. A. Hoefer). Neurological Surgery and 

Neurology Depts., College of Physicians and Sur- 

geons, Columbia Univ., New York City. 

Contributions of dendritic hyperpolarizing (inhibi. 
tory) psp"'s to cortical responses evoked by various 
pathways may be determined by selective blockade of 
depolarizing (excitatory) axo-dendritic synapses with 
GABA. Hyperpolarizing psp''s are prominent compo- 
nents of dendritic activity generated by callosal or 
thalamic activation, Early positivities of augmenting 
thalamo-cortical or transcallosally evoked responses 
associated with axo-somatic pyramidal tract activa- 
tion are unaffected by topical GABA, but succeeding 
negativity is "reversed" to positivity and followed 
by newly developing, longer duration negativity. The 
latter also follows ipsp's evoked by direct cortical 
stimulation after GABA-blockade of dendritic epsp's, 
It is abolished by progressive barbiturate narcosis, 
ipsp's being reduced in duration, but not in latency, 
Reticular stimulation (200/sec) reduces or abolishes 
directly or transcallosally evoked ipsp's unmasked in 
GABA-treated cortex and causes long-lasting cyclic 
changes in responses. Repetitive callosal stimulation 
produces changes resembling those following tropical 
GABA. Brief periods of reticular stimulation reverse 
these changes. When surface negativity evoked by 
antidromic pyramidal tract stimulation is eliminated 
by GABA, "reversed" positivity does not develop. 
Thus, although synaptic pathways usually evoke both 
psp's in cortical dendrites, apparently only epsp's are 
generated in apical dendrites by collaterally activated 
interneurons following antidromic stimulation of 
cortico-spinal elements. 


500. INFLUENCE OF ENDOCRINE GLANDS ON 

RADIATION-INDUCED HYPERPIGMENTATION 

IN MICE, Walter C. Quevedo, Jr.* and Dou 

E. Smith. Div. of Biological and Med. Researc’ 

Argonne Natl. Lab., Lemont, Ill. 

Pigmented mice exposed daily to gamma-radiation 
(6 r/day-410 r/day) exhibit a progressive darkening 
in the skin of the extremities. Radiation-induced 
hyperpigmentation results from the enhanced activity 
of melanocytes within the basal layer of the epidermis. 
To test for possible endocrine-radiation interactions 
during hyperpigmentation, the hormonal status of 
C57BL and LAF, mice was varied either by removal 
of certain endocrine glands prior to daily gamma- 
irradiation (97 r/day and 125 r/day) or by the intro- 
duction of supplementary doses of hormones into 
intact animals concurrent with irradiation, The 
surfaces of the hind feet proved the most reliable in- 
dicators of pigmentation increase, Castrations per- 
formed on mice of both sexes failed to affect in any 
obvious fashion the occurrence of hyperpigmentation 
when the mice were subsequently exposed to daily 
gamma-radiation, Similar results were obtained on 
castrate mice exposed daily to UV. Adrenalectomy 
although causing an early mortality among gamma- 
irradiated mice was without effect on the developmet 
of hyperpigmentation. Daily injections of cortisone 
(1.25 mg/day-6.0 mg/day) brought about both an eatly 
mortality of irradiated mice and a striking suppres- 
sion of darkening. Daily treatment with 1-4 U.S.P. 
units of ACTH failed either to produce an early mor 
tality or any demonstrable action on the occurrence 
of hyperpigmentation. (Work performed under 
auspices of U. S. Atomic Energy Comm.) 
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01. NATURE OF SERUM THROMBOPLASTIC DEFECT 
IN PATIENTS WITH LIVER DISEASE. S. F. Rabiner, 
and I, Schulman (intr. by P, Reznikoff), Depts. of 
Medicine and Pediatrics, New York Hosp. Cornell 
Univ. Med. College, New York City. 

A serum thromboplastic defect in patients receiving 
Dicumarol was previously described by Duckert and 
Koller. This abnormality, also seen in patients with 
lwer disease, could be corrected by the addition of 
PTC deficient serum, but not by normal serum which 
had been permitted to age at room temperature. The 
present studies disclosed that the apparent serum 
defect could be significantly modified by variations in 
the preparation of the serum, Thus the thromboplastin 
generation was frequently improved following pro- 
longed freezing, incubation in the diluted state or buf- 
fering. Furthermore, the degree of change varied 
with the source of platelet thromboplastic factor used 
inthe thromboplastin generation test, i.e. least ap- 
parent with platelets, more with brain cephalin and 
most with soy bean phosphatide. In a controlled series, 
when several types of systems were used, a serum 
thromboplastic defect, other than PTC, was still 
present in the majority of patients with liver disease. 
The evidence suggests that the changes brought about 
by freezing, incubation in the diluted state and buffer- 
ing are due to alterations in an anticoagulant also 
found in serum of normal subjects. Attempts to dem- 
onstrate an increase in this anticoagulant in these cases 
were unsuccessful. The data indicate that the serum 
defect is due to a mild deficiency of a thromboplastin 
precursor exaggerated by a normally occurring anti- 
coagulant. 


502, FACTORS MODIFYING RENAL CONCENTRATING 
MECHANISM IN RATS. Edward P, Radford, Jr. 
Physiology Sec., Haskell Lab., Newark, Del. 

Normal adult or weanling rats maintained on Purina 
laboratory Chow and distilled or tap water voluntarily 
restrict water intake to a minimum and excrete urine 
whose concentration is about 7 times isotonic. Pitres- 
sin tannate in oil (100-250 mU. i.m.) causes only a 20% 
fall in 24-hr urine volume, indicating the endogenous 
attidiuretic stimulus is nearly maximum. Factors 
studied which modify the renal concentrating mechan- 
ism include: composition of the diet, electrolyte and 
wea load, unilateral nephrectomy and nephrotoxins. 
Atentative theory has been developed, based on a model 
consistent with the assumption that net tubular water 
transfer during antidiuresis varies inversely with 
wine osmolarity; this theory fits our results and data 
wublished by others of urine flow versus solute load for 
il solutes but urea. Application of the theory to re- 
sults obtained with rats offered a choice of distilled 
water and NaCl solutions of various concentrations in- 
dicates persistent antidiuresis with wide daily varia- 
tions in water and NaCl turnover. With unilateral 
tephrectomy at normal loads little effect is seen, but 
tthigher loads urine concentration falls compared to 
sham controls. These results suggest that at normal 
lads water transfer is not limited by tubular mass; 
Weliminary results indicate that under the same con- 
titions RPF and GFR do not limit the concentrating 
techanism, 
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503. MATHEMATICAL SOLUTIONS FOR PASSIVE 
ELECTROTONIC SPREAD BETWEEN A NEURON 
SOMA AND ITS DENDRITES. Wilfrid Rall. Natl. 
Insts, of Health, Bethesda, Md. 

Slides will illustrate solutions of several mathe- 
matical problems relevant to passive electronic 
spread between a neuron soma and its dendrites, For 
the case of constant current applied across the soma 
membrane, the resulting transient solutions are im- 
portant for the experimental determination of moto- 
neuron membrane time constants (Science 126:454, 
1957), Other boundary conditions, such as constant 
current applied to dendritic terminals, are relevant 
to experiments upon electrotonic spread from "'gener- 
ator potentials" postulated at the dendritic terminals 
of various sensory cells, The slides will illustrate 
that the characteristics of all of these solutions are 
determined by the values of 2 fundamental parameters. 
One of these is the ratio of dendrite length to the char- 
acteristic length, \ , of the dendrite cylinder; the other 
is the ratio of soma surface area to the combined mem- 
brane surface area of the dendrites, per \ length. The 
mathematical analysis is based upon the following as- 
sumptions: 1) the soma membrane is isopotential, 2) 
the gradient of potential in the external volume con- 
ductor is negligible compared with that in the den- 
dritic core conductor, and 3) the dendrites may be 
treated as cylinders of finite or infinite length, but 
the results obtained can be transformed to fit a large 
class of dendrites which taper and branch as a function 
of distance from the soma, These assumptions have 
been tested with a resistance-capacitance analog (Mc- 
Alister, Fed. Proc., this issue). 





504. ENERGY EXPENDITURE OF NORMAL HUMAN 
SUBJECTS DURING WALKING. H. J. Ralston. Bio- 
mechanics Lab., Univ, of California Med. School, 
San Francisco, 

During studies of energy expenditure of amputees 
walking with various assistive devices, values for 
normal male and female subjects were determined, 
Twelve male and 7 female adults were studied at speeds 
of 1.46, 2.93, 4.39 and 5.86 km/hr, At all speeds, 
average energy expenditures expressed as cal/min/kg 
and as cal/meter/kg are slightly lower in males than 
in females. Minimal energy expenditure for both sexes 
occurs at 4,4 km/hr, and is of the order of 0.7 - 0.8 
cal/meter/kg. The results for males are in excellent 
agreement with those calculated from the empirical 
equation given by Passmore and Durnin (Physiol. Rev. 
35:801, 1955), but disagree with the results Ge males 
obtained by Booyens and Keatinge (J. Physiol. 138:165, 
1957), whose values appear too high. At all speeds, the 
average oxygen utilization factor, measured by oxygen 
uptake/minute volume, is significantly higher in males 
than in females. Such a result at 5.6 km/hr is deriv- 
able from the data of Metheny et al. (Am. J. Physiol, 
137:318, 1942), (Supported by research grant RG 4856 
from Natl. Insts. of Health, PHS. ) 
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505. PARTIAL PURIFICATION AND CHARACTERIZA- 

TION OF ERYTHROPOIETIN. W. A. Rambach, J. 

A. D. Cooper and H. L. Alt (intr. by F. S. Grodins). 

Northwestern Univ. Med, School, Chicago, IIl. 

Our previous studies suggested that erythropoietin 
obtained by boiling acidified plasma from phenylhydra- 
zine anemic rabbits was a mucoprotein which migrated 
with the mobility of alpha globulin (J. Lab. Clin. Med. 
48:933, 1956). The solid material obtained by lyophil- 
ization of the filtrate from boiled acidified anemic 
plasma was dissolved in 0.01 M acetate buffer, pH 4.8 
(buffer I) and passed through a DEAE-cellulose ion ex- 
change column. Two inactive fractions were obtained 
by elution with the solvent buffer. An erythropoietical- 
ly active component was obtained by gradient elution 
with 0.25 M NaCl in buffer I, flowed into a constant 
volume reservoir of buffer I. Erythropoietic activity 
was tested by reticulocyte response and 24-hr radio- 
iron uptake by peripheral red cells following 4 daily 
injections into normal rats. After dialysis and lyophil- 
ization the active material was dissolved in buffer I 
and passed through a smaller DEAE-cellulose column. 
Two components were obtained by elution with 0.09 M 
NaCl in buffer IL. A third component was eluted with 
0.25 M NaCl in buffer I. This third component had the 
greatest erythropoietic activity. This material is 
characterized by a high sialic acid and relatively low 
nitrogen content, contains protein, and migrates as an 
alpha globulin. 











506. OXIDATION-REDUCTION CHANGES OF CYTO- 
CHROMES FOLLOWING STIMULATION OF CAR- 
DIAC MUSCLE OF BUFO. José Ramirez. (intr. 
by Britton Chance). Johnson Fndn, Univ. of Pennsyl- 
vania, Philadelphia. 

The spectrophotometric studies on skeletal muscle 
carried out previously in this laboratory (Chance, 
Connelly, Weber, JObsis) have been extended to the 
cardiac muscle of the toad (Bufo Marinus). The lack 
of myoglobin in this muscle eliminates possible inter- 
ference with the small changes in the steadystate of 
the cytochromes (1-3% of the total cytochromes). 
Strips about 1 mm thick from the muscle, perfused 
with oxygen-saturated Ringer-phosphate solution, were 
stimulated electrically. The changes in the steady- 
state of the components of the respiratory chain were 
followed by means of a double-beam spectrophotom- 
eter. The new steady-state is reached rapidly, the 
half-maximal change being obtained with 2 - 4 con- 
tractions. Oxidation of DPNH, flavoprotein and cyto- 
chrome b and reduction of cytochromes c and a were 
observed, as demonstrated by the action spectra in 
the region of the alpha or gamma bands of the cyto- 
chromes,. Isolated Bufo heart sarcosomes showed sim- 
ilar oxidation of DPNH and cytochrome b, but cyto- 
chrome a, showed no measurable change (less than 
0.3%). In the muscle only small changes in absorbance 
were observed in the region of the absorption peak of 
cytochrome a, (445 mz), except in the presence of 
antimycin a (10 . M), where a small peak at 445 mu 
disappears and one appears at 443 mu. Although this 
action spectrum does not correspond to the difference 
spectrum of cytochrome a,, the discrepancy may be 
due to interference from fiavoprotein or cytochrome 
b. A reduction of cytochrome a, is clearly demonstra- 
ted in the presence of 100 uM sodium azide. 
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507. FUNCTION OF STOMACH IN RELATION TO 


LYMPH TRANSPORT OF FED GLYCERIDE AND 
FATTY ACID. Alfred J. Rampone (intr. by Hance 








F, Haney). Dept. of Physiology, Univ. of Oregon 

Med. School, Portland. 

Normal dogs were prepared with thoracic duct 
fistulae and indwelling portal vein and duodenal can- 
nulae. After recovery, in the fasting state, olive oj] 
or oleic acid was introduced into the stomach or 
duodenum. Lymph was collected at frequent inter- 
vals before feeding and for 24-96 hr after. Porta] 
and systemic blood samples were collected before 
and 3-6 hr after. Collected fluids were analyzed for 
total lipid. In 4 dogs given olive oil a peak lymph 
lipid output rate of 2900 mg/hr occurred in the 4th 
hr independent of the route of administration. In 
stomach fed dogs absorption was incomplete at 24 hr 
with an 80% recovery of fed lipid. In duodenal fed 
dogs absorption was complete at 10 hr with a 36% re- 
covery. In 9 dogs given oleic acid a peak of 900 
occurred in the 7th hr when stomach fed and 400 mg/h 
in the 5th hr when duodenum fed. Total 24-hr recoy- 
eries averaged 36% when stomach fed and 14% when 
duodenum fed. In no case was lipemia detected in 
either portal or systemic blood. It is concluded that 
the stomach appears to prolong the time over which 
absorption of lipid occurs but increases the fraction 
recovered in the lymph. 


508. EFFECT OF BIPHENYLYLBUTYRIC ACID AND 

A\4-CHOLESTENONE UPON LIPID METABOLISM 

IN VIVO. R. E. Ranney and Sally E. Weiss,* G. 

D. Searle & Co., Chicago, Ill. 

The current interest in attempting to modify endog- 
enous cholesterol synthesis as a treatment for athero- 
sclerosis has led us to evaluate the in vivo effects of 
2 compounds that are quite active in inhibiting choles- 
terol synthesis in vitro, Biphenylylbutyric acid was 
administered orally to normal rats for a period of 12 
days, they and their controls then received 2 uc of 
acetate-1-C14 intravascularly, and groups of animais 
were sacrificed at 30 and 120 min later, Plasma, “ 
testis, adrenal and aorta were sampled and the specifi 
activities of the cholesterol and phospholipid were 
measured. Each tissue was affected by the treatment 
to a different extent. The results ranged from signifi- 
cant inhibition of hepatic lipid synthesis to definite 
stimulation of the incorporation of the label into the 
lipids of the aorta. The testis showed some inhibition 
of cholesterol and phospholipid synthesis, while the 
adrenal lipids seemed to remain relatively unaffected 
by the treatment, The specific activity of plasma cho- 
lesterol was also reduced in treated group. There 
were no changes in cholesterol of phospholipid con- 
centrations in any tissue or in the plasma, A similar 
experiment using 4-wk-old chicks treated with 44- 
cholestenone was also carried out, In contrast to the 








results obtained using biphenylylbutyric acid, 44- 
cholestenone stimulated the incorporation of the 

into liver and plasma cholesterol and phospholipid and 
of aortic phospholipid, but depressed the specific activ 
ity of aortic cholesterol. Analysis of these data indi- 
cates these 2 compounds differ in their in vivo effects 
upon tissue lipid metabolism depending upon the t 
examined. Seemingly the aorta responds to such treat 
ment in an entirely different way than does the liver. 
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509. CIRCULATORY RESPONSES TO INTERRUPTION 
AND RE-ESTABLISHMENT OF BLOOD FLOW. 
Raymond C. Read, Hiroshi Kuida and John A. John- 
son (intr. by C. Martinez), Depts. of Surgery and 
Physiology, Univ. of Minnesota, Minneapolis. 
Forty-seven dogs have been subjected to total body 

perfusion for up to 4 hr using an artificial heart-lung. 

This technique was used to study the circulatory effects 

of interruption and re-establishment of blood flow. Its 

advantages were that blood flow remained constant and 
could be interrupted for varying periods at will. Alter- 
ations in total peripheral resistance as a result of 

these all or none changes in "cardiac" output could 

thus be equated with changes in mean arterial blood 
pressure. Nervous and local responses of the vessel 
walls could be distinguished from endocrine effects by 
the delay imposed on the latter by the extracorporeal 
circulation, The vasomotor state of these animals was 
altered with drugs or by decapitation and pithing, per- 

fusion being continued throughout. Two types of im- 

mediate recovery following circulatory standstill were 

encountered, One pattern, a smooth recovery curve 
was independent of nervous activity, the other an over- 
shoot phenomenon was dependent upon central nervous, 

but not moderator reflex activity. These different im- 

mediate responses were superimposed on other 

changes brought about by ischemia. The findings will 
be discussed in the light of previous work on the re- 
sponse of the vascular bed to reduction in blood flow. 





510. BIOCHEMICAL CHANGES ACCOMPANYING 
DEVELOPMENT OF FATTY LIVER, R. O. Reck- 
nagel, J. Stadler and M. Litteria (intr. by F. R. 
Mautz). Dept. of Physiology, Western Reserve 
Univ., Cleveland, Ohio. 

The view that impairment of oxidative phosphoryla- 
tion or loss of pyridine nucleotide linked oxidations of 
the mitochondria is the key lesion in CCl, fatty liver 
was challenged (Fed. Proc. 16:105, 1957) on the 
grounds that an ATPase transformation, characteristic 
of degenerate mitochondria, and uncoupling of oxidative 
phosphorylation occurred after the increase in liver 
fat, and that demonstration of loss of pyridine nucleo- 
tide dependent oxidations of the mitochondria depended 
on conditions of measurement not conducive to main- 
tenance of mitochondrial integrity. Further study has 
strengthened our view that CCl, induced hepatic 
steatosis does not depend on primary loss of the mito- 
chondrial functions indicated, This evidence is: 1) 
adrenalectomized rats exhibit increased liver fat 20 hr 
post-CCl, feeding, but the liver mitochondria have 
normal ATPase activity. 2) Adrenalectomized rats 
given ethionine exhibit no increased liver fat after 24 
h4, but an extensive mitochondrial ATPase transforma- 
tion has occurred, 3) Octanoate oxidation by liver 
mitochondria from rats 10 and 15 hr post-CCl, feeding 
was unaffected, whereas the livers were fatty. 4) Direct 
chemical assay has revealed that the concentration of 
CCl, in the liver is much higher within the first 3 hr 
following feeding of CCl, than at 10 hr, when the in- 
crease in fat is maximal, or at 20 hr, when the maxi- 
mum damage to the mitochondria is evident. (Supported 
by PHS Grant A-329-C4.) 
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511. AMMONIA PRODUCTION IN ACIDOTIC AND 
ALKALOTIC DOGS. F. C. Rector, Jr.* and Jack 
Orloff. Natl. Heart Inst., Bethesda, Md. 

Dogs receiving NH,Cl chronically excrete more 
ammonia at any given urine pH than do dogs receiving 
NaHCO,. Most of the urinary ammonia in dogs is 
derived from hydrolysis of glutamine; acidotic dogs 
extract more glutamine from renal blood than do 
alkalotic dogs (Van Slyke et al. J. Biol. Chem. 150:481, 
1943). In acidotic rats increased ammonia excretion 
is related to adaptive increases in renal glutaminase 
activity. To evaluate the extent to which ammonia 
excretion in dogs is regulated by adaptive changes in 
renal enzymes, the activities of phosphate-activated 
glutaminase, glutamic acid dehydrogenase and glutamic- 
oxaloacetic transaminase were assayed in homogenates 
of renal biopsy samples and compared in the same 
dogs during NH,C1 acidosis and NaHCO, alkalosis. 
Ammonia excretion at urine pH 6.0 was 15+ 5 .Eq/min 
during alkalosis and 40+ 3 .Eq/min during acidosis. 
Twenty-four-hr excretion of ammonia was 4-5 times 
greater in acidosis than in alkalosis, Despite these 
changes in excretion, no significant differences in 
renal glutaminase and glutamic-oxaloacetic trans- 
aminase activities were noted, The activity of glutamic 
acid dehydrogenase was slightly lower during acidosis. 
It is concluded that changes in the concentration of 
these renal enzymes do not appear to be of importance 
in the regulation of ammonia excretion in dogs, Other 
processes which could enhance extraction and hydrol- 
ysis of glutamine during acidosis are being investigated. 








512. INFLUENCE OF HYPOTHALAMIC EXCITABIL- 

ITY ON MEDULLARY RESPIRATORY CENTER. 

E. 8. nose (intr. by Irving Rothchild), Dept. of 

ysiology, Western Reserve Univ., Cleveland, 

Ohio. 

In 19 cats under light thiopental anesthesia insulated 
electrodes made of hypodermic tubing were placed in 
the hypothalamus and medulla, The excitability of the 
medullary respiratory center was tested by square 
wave stimulation and by injection of 1.3% NaHCO,. A 
continuous record of tidal volume, blood pressure, 
heart rate and electromyogram activity was made. 
When the activity of the mammillary region of the hy- 
pothalamus was decreased by injection of thiopental, 
procaine or by highfrequency coagulation, respiratory 
responses to bulbar stimulation were altered in 4 char- 
acteristic ways: 1) there was a decrease in tidal vol- 
ume during the period of hypothalamic depression. 2) 
there was also a decrease in the completeness of 
arrest of respiration in the inspiratory position induced 
by medullary reticular formation stimulation, 3) there 
was a decrease in the ability of 1.3% NaHCO, to elicit 
an increase in respiratory rate when injected into the 
medullary reticular formation, 4) there was an increase 
in the completeness of respiratory arrest in the expir- 
atory position when inhibitory medullary sites were 
stimulated, Four cats in which thiopental injected into 
anterior and dorsal hypothalamic sites had no effect, 
served as controls for these experiments. The depres- 
sion of the responsiveness of medullary sites whose 
stimulation resulted in apneusis was independent of 
changes in blood pressure and somato-motor tonus. 
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513. INFLUENCE OF SYMPATHETIC NERVOUS 
SYSTEM ON VASCULAR RESPONSES TO PHYSI- 
OLOGIC STIMULI IN MAN. Walter Redisch, Kurt 
DeCrinis,* Aurora Antonio* and J. Murray Steele. 
Dept. of Medicine, New York Univ. College of 
Medicine and New York Univ. Research Service, 
Goldwater Mem. Hosp., New York City. 

Blood flow to the lower extremity was measured 
under controlled conditions in young adults, elderly 
adults without demonstrable vascular disease, hem- 
iplegic patients, paraplegic patients and patients with 
occlusive peripheral arterial disease both before and 
after sympathectomy. In selected cases of each group 
also cardiac output and renal plasma flow were simul- 
taneously ascertained and separate estimations were 
made of skin flow and muscle flow. Responses to 
body warming, body cooling and exercise were studied. 
Basal flows in elderly people were lower than in 
young adults, but there was no essential difference in 
responses to physiologic stimuli. Patients with oblit- 
erative arterial disease had lower basal flows and 
delayed responses. In sympathectomized limbs and 
in the paraplegic extremities of patients with cord 
dissection above T5, basal flows were higher and 
responses to warming and cooling of the body were 
materially altered. Sympathectomy did not seem to 
alter vascular responses to exercise. Central 
nervous system lesions not affecting sympathetic out- 
flow did not alter vasomotive responses. 





514. RELATIONSHIPS BETWEEN RED CELL 
METABOLISM AND POTASSIUM FLUX. Searle B. 
Rees,* Thomas J. McManus,* John G. Gibson, 2nd* 
and John P. Merrill. Depts. of Medicine, Peter 
Bent Brigham Hosp. and Harvard Med. School, 
Boston, Mass. 

Previous observations (Rees et al. Fed. Proc. 16: 
329, 1957) have shown that purine ribosides are more 
effective than glucose as an energy source for both 
stimulating potassium influx and preventing an in- 
crease in sodium and potassium diffusion in stored 
erythrocytes. Fresh erythrocytes equilibrated with 
iodoacetate (2 mM/1.rbc) and glucose (25 mM/1.rbc) 
show 75-80% inhibition of potassium influx and 90% 
depletion of cell ATP and ADP. The resultant AMP 
is slowly catabolized with an accumulation of hypox- 
anthine. Addition of inosine (20 mM/1.rbc) does not 
lead to regeneration of nucleotides in the presence of 
iodoacetate, in contrast to its effect on stored eryth- 
rocytes. Iodoacetate in the presence of inosine causes 
a greater potassium efflux than observed with iodo- 
acetate in the presence of glucose alone. Erythrocytes 
equilibrated with fluoride (2 mM/1.rbc) and glucose 
(25 mM/1.rbc) demonstrate only 20-25% inhibition of 
potassium influx despite 90% depletion of cell ATP. 
However, the nucleotide pool was stabilized in the 
form of ADP without significant accumulation of AMP 
or hypoxanthine. Active potassium influx could be 
maintained in the presence of fluoride as long as ADP 
was not depleted. These data suggest that energy pro- 
vided by anaerobic oxidative phosphorylation of triose 
phosphate is essential for optimum potassium influx 
and net potassium accumulation. 
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515. COMPENSATION FOR METABOLIC ALKALO- 

SIS IN DOGS. Johnie L. Reeves* and E. B. 

Jr. Dept. of Physiology, Univ. of Minnesota, 

neapolis. 

Respiratory compensation for metabolic alkalosis 
has been assumed to be poor or absent, because any 
decrease in ventilation which would allow an increage 
in Paco, would result in a corresponding reduction ip 


Pao, which in turn would stimulate respiration by 


way of the peripherial chemoreceptors. If the latter 
were true it should be possible to increase the degree 
of compensation by administering 100% oxygen instead 
of air to the alkalotic animal. In an attempt to test 
this hypothesis unanesthetized dogs were made alka- 
lotic by intravenous infusion of sodium bicarbonate 
solution. An elevation of Paco, regularly occurred 


in these animals which produced a significant depres- 
sion of arterial blood pH below the value it would 
have had with no compensation. Allowing these dogs 
to breathe 100% oxygen produced only a slight, statisti- 
cally insignificant, additional Paco, elevation. Ob- 


servations on conscious dogs made alkalotic by pro- 
longed gastric drainage show essentially the same 
type of result as those found in the short term ex- 
periments. These results appeared to indicate that 
1) some compensation for metabolic alkalosis does 
occur in the dog whether the alkalosis is produced by 
sodium bicarbonate infusion or by prolonged gastric 
drainage; and 2) the limiting factor for reduction of 
ventilation to produce compensation is the elevation 
in co, tension and not a reduction in oxygen tension. 





516. CARDIOVASCULAR RESPONSES IN ACUTE 

ADRENAL INSUFFICIENCY. M. M. Reidenberg,* 

E. A. Ohler and R. W. Sevy. Depts. of Physiology 

and Pharmacology, Temple Univ. School of Medi- 

cine, Philadelphia, Pa. 

A series of graded doses of norepinephrine was 
given intravenously to 5 adrenalectomized and 8 con- 
trol dogs. The experimental animals were adrenalec- 
tomized in 2 stages, 5-8 days apart, and measure- 
ments were made 2 days following the second stage 
operation. Half the control group were sham adrenal- 
ectomized 2 days prior to making measurements and 
the other half were unoperated. In the anesthetized 
dog the force of cardiac contraction was determined 
by an arch strain gauge; femoral and pulmonary 
artery pressures by strain gauge transducers. The 
initial mean systolic and diastolic pressures in both 
the femoral and pulmonary arteries of the adrenalec- 
tomized animals were lower than those of the control 
group. There was no significant difference between 
the 2 groups in their ability to respond to norepine- 
phrine by an increase in the force of cardiac con- 
traction or an increase in pulmonary or femoral 
arterial blood pressure. There was no significant 
difference between any of the measurements in the 
sham operated animals compared to the unoperated 
ones. We conclude that during the hypotension of 
acute adrenal insufficiency, there is no impairment 
in the responses of the myocardium or vascular 
smooth muscle to norepinephrine. 
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517. ACCUMULATION OF PARA-AMINOHIPPURATE 
AND TETRAETHYLAMMONIUM BY RENAL SLICES 
OF THE NEWBORN PUPPY AND PIGLET. Barbara 
R. Rennick and Byron Hamilton (intr. by O. 
Sartorius). Dept. of Physiology, State Univ. of New 
York College of Medicine, Syracuse. 

Dog renal slices have been demonstrated to ac- 
cumulate PAH and tetraethylammonium (TEA) by 2 
separate transport systems. This report describes 
the magnitude of these transport systems at birth as 
measured by renal slice uptake, and follows the rate 
of development of these 2 systems at intervals in the 
growing puppy and piglet. In the puppy at birth the 
slice/medium ratio (S/M) for PAH is about 1/2 that 
of the adult dog. After 3 wk this S/M ratio reaches 
adult levels. The addition of acetate increases the 
PAH S/M of the newborn renal slice to about the 
same extent as it does in the adult. The S/M ratio for 
TEA at birth is also 1/2 that of the adult dog, but does 
not reach adult levels until 7 wk. Acetate does not 
change the TEA S/M in the developing kidney. Both 
the PAH and TEA S/M were lower in post-partum 
dogs than in adult males. In the piglet at birth the 
§/M for TEA is as high as the adult dog and by 4-6 
wk this ratio more than doubles. The PAH S/M is 
only slightly higher than the dog. At birth the surface 
cortical slice in the piglet has an S/M activity only 1/3 
that of the lower slices. This difference disappears 
after a few weeks and histologic studies suggest that 
the fetal appearance of the tissue at the surface cor- 
relates with the low S/M activity. From birth to 7 
wk in the piglet, more than 50% of the PAH in the 
slice was found to be acetylated. 





518, KIDNEY OXYGEN TENSIONS; RELATION TO 
INTRARENAL BLOOD DISTRIBUTION. D. W. 
Rennie,* R. B. Reeves* and J. R. Pappenheimer. 
Harvard Med. School, Boston, Mass. 

Oxygen tensions in renal pelvic urine, renal venous 
blood and arterial blood (P,,P,,P,) were measured 

in anesthetized dogs breathing oxygen tensions of 150, 

160 and 1900 mm Hg. In dogs having high Diodrast 

extraction ratios, the respective values for P, were 

50, S.E. +3; 8018, and 858147 mm Hg. Corresponding 

values for P,, were 27+3, 38:3 and 120+7 mm Hg. 

Renal O», consumption was unaffected by oxygen ten- 

sion; therefore, the increasing P,-P,, (exceeding 700 

mm Hg. at high pressure) cannot be interpreted as a 

gradient across tubule cells. In dogs having low 

Diodrast extraction ratios, P,, was higher (e.g. 6916 

mm Hg. in contrast to 38:3 at 1 atm. O,). These 

tesults, which are difficult to explain by classical 

tenal hemodynamics, can be accounted for quantita- 
tively by the cell-separation theory. Assuming that 
wine oxygen is equilibrated with peritubular capillary 
blood it is possible to calculate peritubular relative 

to arterial hematocrit (H;/H,). H7/H,, so calculated, 

averages 0.53+.06 for high extraction kidneys and 

0,974.06 for low extraction kidneys, thus relating low 

extraction to failure of cell-separation. An alternative 

mechanism, involving equilibration of urine oxygen 

with medullary, rather than peritubular, blood could 

also explain the facts provided that the hematocrit of 
medullary blood is low. Whatever the ultimate ex- 
planation may be, the present results leave little 

doubt that hemoglobin flow is unequally distributed, 

telative to oxygen consumption, within the kidney. 
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519. METABOLISM OF EPINEPHRINE IN MAN. O. 
Resnick,* J. Wolfe,* H. Freeman* and F. Elmad- 
jian. Worcester Fndn., Shrewsbury and Worcester 
State Hosp., Worcester, Mass. 

Schizophrenic patients and normal controls were 
infused with epinephrine (E) labeled in the beta posi- 
tion or in the methyl position with C14. The urine 
was collected for 24-48 hr following infusion. Essen- 
tially all of the radioactivity contained in the infused 
beta-labeled E could be accounted for in the urine, 
This urine contained a major radioactive metabolite 
which was found to be a phenolic acid, having the 
same Rf values as authentic 3 methoxy-4 hydroxy- 
mandelic acid, generously supplied by M. D. Arm- 
strong. Very little or no phenolic amines, such as 
methoxy-E, could be extracted from the urine of these 
patients; 34+3% of the radioactivity contained in the 
methyl-labeled E infused could be accounted for in 
the urine. Three patients while under iproniazid 
therapy were infused with methyl-labeled E; 6545% 
of the infused radioactivity was recovered in the 
urine. Two of the patients were again infused with 
methyl-labeled E, 2-3 wk following the termination of 
iproniazid treatment. 50% and 43% of the infused 
radioactivity were recovered in the urine of these 
two patients, respectively. The urine of iproniazid- 
treated patients contained a major radioactive 
metabolite, which was found to be a phenolic amine 
having the same Rf values as those reported for 
methoxy-E by Axelrod (Science 126:400, 1957). These 
data clearly demonstrate o-methylation of E in man. 
Iproniazid treatment in man was observed to inhibit 
oxidative-deamination of E, without influencing the 
process of o-methylation. (Aided in part by a grant 
from Army Med. Research and Development B., Con- 
tract No. DA-49-007-MD-438, Ford Fndn. and Natl. 
Assn. for Mental Health.) 








520. EFFECT OF TETANUS TOXIN ON SPINAL 
EXCITATORY AND INHIBITORY MECHANISMS IN 
THE ALBINO RAT. Ernest Retzlaff, Rosemary 
Waidner, Harold Goldman and Benjamin Pasa- 
manick (intr. by Chauncey D. Leake). Columbus 
Psychiatric Inst. and Hosp., Ohio State Univ., 
Columbus. 

The use of tetanus toxin in the study of spinal 
motor neuron excitatory and inhibitory mechanisms 
has been reported by many investigators. It has been 
suggested that the toxin acts in the suppression of 
synaptic inhibition. The results of some of our pre- 
liminary experiments indicate that the spinal motor 
neurons are capable of being inhibited as well as ex- 
cited in animals affected by a local tetanus. Injection 
of tetanus toxin (M.L.D./2 for the Guinea Pig) into the 
popliteal space of the right hind limb of the rat pro- 
duced a progressive but local tetanus of the extensor 
muscles. Both a visible and a recordable tetanus oc- 
curred some 24 hr after injection. The highest level 
of activity was evident after 72 hr had elapsed. Re- 
covery always occurred after a minimum of 21 days 
in non-operated animals, In animals anesthetized by 
Urethane-chloralose, simultaneous triple electro- 
myograms using concentric bipolor electrodes were 
made from the extensor and the flexor muscles of the 
injected side as well as from the extensor or the flexor 
muscles of the opposite side. These recordings showed 
a spontaneous activity only in the intoxicated extensor 
muscles. Electrical stimulation of the foot pad caused 
a decrease or a complete disappearance of the previous 
spontaneous activity of the affected extensor muscles 
and an activation of the flexor muscles, 
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521. CARDIOVASCULAR RESPONSES OF FETAL 
LAMB IN UTERO TO HYPOXIA. S. R. M. Reynolds 
and W. M. Paul.* Dept. of Anatomy, Univ. of Illi- 
nois College of Medicine, Chicago, and Dept. of 
Obstetrics and Gynecology, Univ. of Toronto, 
Toronto, Canada. 

Bradycardia is a clinical sign of fetal distress. 
Experimental work shows that mild hypoxia may 
cause cardiac acceleration in fetal lambs. In this 
work, records of fetal blood pressure and heart rate 
in utero were made to explore the circulatory response 
to graded degrees of hypoxia. The umbilical artery 
was catheterized in utero (Reynolds, Paul and Huggett, 
Bull. Johns Hopkins Hosp. 95:256, 1954) and blood 
samples withdrawn for O, tension measurement 
(Riley method). The ewe was subjected to 13, 10 and 
6% O, in the inspired air for periods of 20 min, With 
13 and 10% O,, the heart rate slowed, increased 
slightly, or fluctuated. Diastolic pressure remained 
nearly constant but systolic pressure invariably in- 
creased, indicating improved cardiac output. On 6% 
O, the heart rate slowed, blood pressure declined 
and pulse pressure decreased, but not invariably so. 
When blood pressure fell, heart rate was always 
slowed. The results show that heart rate alone is not 
a reliable criterion to fetal distress. The O, tension 
associated with fall in blood pressure (and usually 
heart rate) was 10 mm Hg or less. Heart rate was 
affected when O, tensions were between 10-30 mm 

tension. Initial or early cardiac slowing may be 
inhibited by injection of atropine into the fetus. (Sup- 
ported by PHS Grant RG-4728 of Natl. Insts. of Health.) 








522. EGG-CONTAINING MEALS AND BLOOD 
COAGULABILITY. Douglas N. Rhodes,* Esko 
Orma* and Ancel Keys. Lab. of Physiological 
Hygiene, Univ. of Minnesota, Minneapolis. 
Phosphatidylethanolamine is known to be a potent 

accelerator of blood coagulation as measured in vitro 

by the Russel viper venom accelerated plasma recal- 
cification time (RVV time), and the effect of feeding 
eggs on the postprandial RVV time has been attributed 
to the high content of glycerophospholipids in the yolk. 

In a series of experiments 9 males were given a 

breakfast containing a scramble of a) 3 eggs, b) 3 

whites incorporating the total lipid of 3 yolks and c) 3 

whites incorporating the same lipid from which the 

phosphatidylethanolamine had been removed. Blood 
was drawn by venipuncture using a completely silicon- 

ized system 1 hr and immediately before, and 3-1/2 

and 4-1/2 hr after the meal. In all cases a shortening 

of the RVV time was found in all subjects and the mean 
decrease was 8.0 sec for the whole eggs, 6.2 sec for 
the total lipid and 6.6 sec for the phosphatidylethano- 
lamine-free lipid. The average shortening of clotting 
time was 20% of the pre-meal value. These effects 
were highly significant but the treatments did not dif- 
fer significantly between themselves. Further studies 
using fat-free and phospholipid-free meals will be 
presented. 
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523. DETERMINATION OF ETHER-SOLUBLE SO- 

DIUM AND POTASSIUM IN RAT KIDNEY. 

L. Rhodes and John C. Vanatta (intr. by R. W. 

Lackey). Dept. of Physiology, Univ. of Texas 

Southwestern Med. School, Dallas. 

Ether-soluble sodium and potassium were further 
studied. Two extraction procedures were used. 
First, whole kidneys were cut into small pieces, 
dried at 110°C, extracted with ether, filtered and 
dried. The crude extract was purified by washing 
with acetone. The acetone insoluble residue was 
dissolved in petroleum ether, and washed with 70% 
alcohol. The alcohol fractions were dried under re- 
duced pressure, the residue redissolved in petroleum 
ether and washed with deionized water. The petro- 
leum ether was dried and the residue wet ashed with 
a sulfuric acid-hydrogen peroxide mixture. The 
sulfuric acid was fumed off at 350°C and the ashed 
residue dissolved in deionized water, then Na and K 
determined on a flame photometer. The mean values 
obtained on a series of 12 rats were 0.525:0.090 
mEq/kg wet tissue for Na and 0.04740.013 mEq/kg for 
K. The second procedure differed that fresh kidneys 
were finely ground, extracted successively with 95% 
alcohol, 1:1 ether-alcohol, and then ether. These 
extracts were pooled, dried and the residue reex- 
tracted with anhydrous ether, filtered and dried. 
This residue was purified and analyzed as above. 
Larger values averaging 25.2+1.3 mEq/kg for Na and 
0.8+1.7 mEq/kg for K were obtained on 9 rats. (Sup- 
ported by Amer. Heart Assn.) 





524. URINARY EXCRETION OF A4-PREGNENE-I18, 
20a, 21-TRIOL-3-ONE AFTER ADMINISTRATION 
OF 11-DEHYDROCORTICOSTERONE. E. M. 
Richardson,* Helen Bulaschenko,* and F. C. Dohan, 
School of Medicine, Univ. of Pennsylvania, Phila- 
delphia. 

After the administration of 400 mg over 2 days of 
11-dehydrocorticosterone acetate to a woman with 
hypopituitarism, an unknown steroid was isolated 
from the chloroform extract of urine previously 
subjected to glucuronidase and acid hydrolysis. This 
was identified as 44~pregnene-11f , 208, 21-triol-3- 
one. Identification was based on the similar charac- 
teristics of the unknown and the authentic sample 
(courtesy of Dr. Karl Pfister and Merck & Co.) as 
follows: 1) paper chromatography in 3 systems as 
the alcohol and in 2 systems as the diacetate and in 
the methylcyclohexane:propylene glycol system after 
oxidation of the diacetate by CrO, in glacial acetic 
acid; 2) the unique spectrometric absorbtion curve 
in sulfuric acid (maxima 286 and 380, minima 240 and 
330 mu); 3) fluorescence in sulfuric acid approxi- 
mately 24% of that exhibited by corticosterone; 4) the 
light absorbtion maxima of 240 my in ethanol; 5) 
yellow fluorescence in ultra-violet light after spray- 
ing with alkaline blue tetrazolium; 6) failure to reduce 
blue tetrazolium; 7) potassium periodate-benzidine 
test (modified Cifonelli and Smith) indicating oxygen 
on adjacent carbon atoms. In addition, after the ad- 
ministration of 90 mg of corticosterone lesser 
amounts of A4-pregnene-11, 208, 21-triol-3-one 
were found along with a substance similar in the char- 
acteristics noted above with the exception of mobili- 
ties. It is suspected that this is the 20a isomer. 
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§25. ISOLATION AND CHARACTERIZATION OF AN 
ALLERGEN FROM RAGWEED POLLEN. M. 
Richter, B. Rose and A. H. Sehon (intr. by S. 
Dworkin). Allergy Research Div., Royal Victoria 
Hosp., and Dept. of Exptl. Medicine, McGill Univ., 
Montreal, Canada. 

Isolation of an allergen from ragweed pollen extract 
(WSR) has been accomplished by means of electro- 
phoresis on paper and subsequent dialysis. A solution 
of this material containing as little as 0.0001)/ml still 
possessed allergenic activity as demonstrated by 
passive transfer. This material gave a faint reaction 
with ninhydrin and was found to be devoid of protein 
and carbohydrate. Positive ring tests were obtained 
on adding this fraction to both rabbit and goat anti- 
WSR sera. After hydrolysis of the material, 8 amino 
acids were identified by 2-dimensional chromatography 
on paper. 





526. TEMPERATURE ACCLIMATION IN AMPHIBI- 
ANS, A. F. Rieck, J. Belli and M. Blaskovics 
(intr. by L. H. Hamilton). Dept. of Physiology, 
Marquette Univ. School of Medicine, Milwaukee, 
Wis. 

These experiments were done on Triturus viri- 
descens and Rana pipiens adults which were obtained 
from a field collector. They were kept in the labo- 
ratory at different precise temperatures ranging 
between 5 and 30°C. Oxygen consumption was peri- 
ddically determined on these animals at an inter- 
mediate temperature. In both species, those animals 
adjusted to the cold had a higher oxygen uptake than 
those acclimated to a warm environment when meas- 
ured at a common temperature. It was noted that 
animals whose metabolism was measured at a tem- 
perature different from that of the acclimation envi- 
ronment showed great individual variations of O, 
consumption. Sex had no influence on the response, 
tor was any difference noted between fed and unfed 
groups. A study of thyroidectomized compared to 
normal animals did not give conclusive results. 
Studies on the respiration of tissue slices of skeletal 
muscle, cardiac muscle (ventricle), liver and gastric 
mucosa were made on summer frogs which had been 
artificially acclimated to different environmental 
temperatures. Skeletal muscle exhibited a statisti- 
tally significant different O, uptake when comparing 
warm acclimated and cold acclimated frogs. Liver 
and gastric mucosa from cold adjusted animals showed 
increases in metabolism, whereas, heart decreased, 
these changes were not significant. 
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527. SIZE OF MICROSPHERES WHICH PASS 

THROUGH PULMONARY CIRCUIT OF DOGS. G. 

C. Ring, Alvin S. Blum* and T. Kurbatov.* Dept. 

Of Physiology, Univ. of Miami School of Medicine, 

Coral Gables, Fila. 

There is evidence for and against tne presence of 
shunts in the pulmonary circuit. To further investi- 
gate this problem, we have injected into the pulmonary 
artery of dogs microspheres of styrene dioinylben- 
zene varying in size from 50y to 3u and at the same 
time marked red cells or marked albumin. Samples 
of arterial blood were collected at 1-sec intervals. 
The radioactivity and number and size of micro- 
spheres in these samples was determined. In some 
dogs no more than 2% of the injected microspheres 
larger than 7. were found in the systemic arterial 
blood during the 20 sec after injection. In other dogs 
20% of the injected microspheres as large as 20u 
were found in the systemic circulation. In the latter 
dogs spheres 50. in diameter were found in consid- 
erable numbers. 





528. EFFECTS OF HYPOTHERMIA ON COLD IN- 
JURY IN MICE. John B. Roberts* and Esther 


Hare” Naval Med. Research Inst., Be- 
esda, Md. 


The effect of pretreatment by hypothermia on 
tissue resistance to freezing injury was studied. 
Mice were divided into 3 groups, with rectal temper- 
ature of 38-39°C, Group I; 15-20°C, Group II; 0.5- 
2.0°C, Group II. Hypothermia was induced in Groups 
II and III by a modification of the method of Andjus 
and Smith (J. Physiol. 128:446, 1955); Group III mice 
were maintained in an ice bath, with cardiac arrest, 
for 60 min. The groups were further subdivided by 
exposing the tails to different prefreezing environ- 
ments: room air (Group I,); 38°C water (I, IIl,); 
0°C water (I_, IlI,). The standard freezing injury 
used for all fails was a 5-sec freeze at -20.5°C; the 
total time frozen was the same for all tails even 
though the time elapsed before freezing was not con- 
stant. The progress of tissue necrosis was followed 
until maximum tissue loss had occurred. The data 
indicate that the tails of hypothermic mice had sig- 
nificantly more tissue injury than normothermic tails, 
suggesting that hypothermia does not increase tissue 
resistance to freezing injury but conversely increases 
tissue damage. Hypothermic mice with warm tails 
(IIl,,) had more tissue damage than hypothermics with 
cold tails (I,). Wetting and cooling the tails of nor- 
mothermic mice (I,, 1,) hastened freezing. Thermo- 
couple measurements demonstrated that there was 
more supercooling in a warm tail (I,) than in a cold 
tail (1,). Tissue injury was increased in all tails with 
thermocouples. 
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529. IMPLANTATION OF ARTERY IN CORONARY 
SINUS OR ARTERY AND OTHER VESSELS AND 
ENDOCARDIAL PUNCTURING TO REVASCULAR- 
IZE HEART, BRAIN, LIMBS AND OTHER ORGANS. 
Joseph T. Roberts. VA Hosp. and Univ. of Buffalo 
School of Medicine, Buffalo, N.Y. 

Implanting carotid, mammary or other artery in 
coronary sinus, carried across right atrium into 
orifice on a needle, wire, catheter or other guide, is 
a simple new way of arterializing coronary veins as 
originated by Roberts (Feb. Proc., 1943; Med. Ann. 
D.C., 1945; Am. J. Physiol., 1956). Guiding artery 
into end or side of injured veins or arteries (jugular, 
coronary, carotid, splenic, femoral, axillary, renal 
or others) was quick easy method of revascularization 
in 65 operations on dogs plus others on rabbits, often 
feasible with only non-surgical household items readily 
available in disaster situations. Tension of vessel 
walls plus only anchoring sutures holds vessels to- 
gether, with good flow in limbs and head as long as 4 
months before killing. Clotting or spasm may 
occur as with intricate anastamosis methods. Re- 
versed flow past venous valves was evident in limbs 
and head. Implanting aorta into rabbits' vena cava or 
aorta gave good flow but early shock thus far. Re- 
vascularization of heart by author's method of ''endo- 
cardial puncturing" or by implanting open arteries in 
myocardium gave good arterial connection with coro- 
nary capillaries, veins and lymphatics, with immedi- 
ate transporting of dye by these channels as through 
artificial Thebesian or lumenal vessels. Blood often 
filled cardiac lymphatics after these procedures or 
pericardial inflamation, showing them to have an 
active role in cardiac drainage. 


530. CHONDROGENESIS INDUCED IN ARTERIES BY 
REDUCTION IN VASCULAR EXTENSIBILITY. 
Simon Rodbard. Univ. of Buffalo Chronic Disease 
Research Inst., Buffalo, N.Y. 

Physical forces have been shown to induce cushions, 
valves, stenoses, coarctations, cystic changes and 
reorientation of the medial elastica in the walls of 
arteries (Am. Heart J. 51:926, 1956; Circulation, in 
press). For example, the upstream (high pressure) 
face of stainless steel pins placed in chick aortas 
becomes covered by a thin layer of endothelium, 
while the downstream (low pressure) face develops a 
rich frond-like proliferation; these changes accord 
with previous analyses of the effect of pressures and 
flows on vascular elements. The present study shows 
that metamorphosis of the medial tissues into carti- 
laginoid follows an increase in stiffness of a segment 
of the vessel wall. At the junction of steel and vessel 
wall files of chondroid cells appear between elastic 
lamina; the surrounding intracellular matrix becomes 
hyalinized and stains characteristically for cartilage; 
later the elastica at the upstream and downstream 
faces of the wire is completely replaced by a trans- 
lucent chondroid matrix containing rows of round 
clear cartilaginoid cells. These data suggest that 
fixation of a segment of the arterial wall to prevent 
it from normal expansion during passage of each 
pulse wave causes the wave to strike the tissues in 
line with the wire with increased force. Recurrent 
shocks due to loss of elasticity are held to induce 
metamorphosis of the media to form cartilage, a 
tissue which withstands such hammer blows. 
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531. A-V NODAL CONDUCTION. Maria I. Rodri- © 
guez* and Allen M. Scher. Dept. of Physiology ang 
Biophysics, Univ. of Washington School of Medicine, 
Seattle. 

If a small (75, ) electrode is placed into the atrio- 
ventricular node and the potential difference between 
this and a distant point recorded, the usual spike type 
of deflection is not seen as a wave of depolarization 
passes through the node. Rather, the deflection lasts 
20-30 msec and has one of several shapes depending 
on the location of the electrode in the node. In the 
upper node the potential is negative. Near the com- 
mon bundle, the nodal potential is positive, and ter- 
minates when the bundle potential, a negative-going 
spike, appears. When stimuli are delivered to the 
S-A nodal region at a progressively increasing rate, 
first degree A-V block results. This block is accom. 
panied by a prolongation of the slow potential accom- 
panied by a delay in the appearance of the common 
bundle potential. Variations in shape of the slow 
potential and changes during first degree block indi- 
cate that the potential is propagated. Procaine causes 
changes which are similar to those induced by rapid 
atrial stimulation. Epinephrine causes a shortening 
of the slow potential and increased rate of A-V con- 
duction. (Aided by a grant, H1315, from Natl. Heart 
Inst., PHS, and by a grant from Amer. Heart Assn.) 





532. INHIBITION OF GLUCOSE UPTAKE BY 
ACIDOSIS IN VITRO. Terence A. Rogers (intr. by 
W. O. Fenn). Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N. Y. 

The insensitivity to insulin in the acidotic state 
has been attributed to an inhibition of hexokinase by 
the excess hydrogen ion. Pairs of rat hemidiaphragms 
were incubated in Krebs-Ringer solutions containing 
glucose and insulin at pH 7.4 and 6.8 (bicarbonate- 
CO, buffer), When the insulin concentration exceeded 
0.08 IU/ml the glucose uptake was the same at each 
pH but with decreasing insulin concentrations the 
muscles at the lower pH took up significantly less 
glucose. The difference was about 25% with 0.01 IU/ 
ml and was maximal when no insulin was added to the 
nutrient solution. It may be concluded therefore that 
the effect of acidosis on glucose uptake can be over- 
come by increasing the insulin concentration. It was 
noted that with an insulin concentration of 0.008 IU/ 
ml, the inhibition of glucose uptake at pH 7.1 was 
almost as great as that at pH 6.8. There was no 
enhancement of glucose uptake by raising the pH to 
7.8. In these experiments the outcome was the same 
whether the lower pH was achieved by the addition of 
hydrochloric acid or acetic acid which presumably 
penetrates the cells more rapidly. 
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§33. PRESSURE PARAMETERS OF PULMONARY 


BLOOD FLOW, Albert Roos, E. L. Nagel* and D. 
C. Prommas.* Lab. of Thoracic Physiology, Div. 
of Anesthesiology, and Dept. of Physiology, Wash- 
ington Univ. School of Medicine, St. Louis, Mo. 
Using the arrangement previously described (Fed. 
Proc. 16:109, 1957), pulmonary pressure-bloodflow 
turves were obtained in 14 living open-chest dogs. 
With one lung normally ventilated and perfused, the 
other was inflated to the desired pressure (I.P.P., 
1-23 cm water) and perfused with blood from the ver- 
tical tube (P.A.P., 0-40). Left auricular pressure 
was controlled (L.A.P., 0-29). The effect of changing 
pleural pressure (P.P.) was obtained by changing 
simultaneously and equally I.P.P., P.A.P. and L.A.P. 
Results: a constant A-V pressure drop; a) flow is 
impaired by increasing I.P.P.; b) flow is enhanced by 
increasing L.A.P.; c) this enhancement is greater at 
high than at low I.P.P., and d) becomes less at higher 
L.A.P.; e) above L.A.P. of 25 little increase is no- 
ticed, and the P.-F. curves at high and low I.P.P. also 
become nearly identical; in addition, f) at low L.A.P. 
(0-10) P.A.P., rather than pressure drop, determines 
flow. Therefore both in the regions of very high and 
very low L.A.P. pulmonary blood flow is independent 
of this pressure's absolute magnitude; g) lowering 
P.P. produces at most a small flow increase. This 
effect is maximal at P.P. of -17 (possibly even at 
less inflation); further inflation results either in no 
change or actually in some decrease in flow; h) our 
data reveal that with intact chest inspiration produces 
an increase in vascular resistance. 





534. DOSAGE-RESPONSE CURVE FOR ASSAY OF 
PITUITARY ERYTHROPOIETIC FACTOR. Lawson 
L. Rosenberg,* Alex N. Contopoulos* and M. E. 
Simpson. Inst. of Exptl. Biology, Univ. of Cali- 
fornia, Berkeley. 

A pituitary factor which stimulates erythropoiesis 
has been postulated and data pertaining to its existence 
separate from ACTH presented. The erythropoietic 
activity of pituitary fractions is assayed by determin- 
ing the extent to which they relieve the anemia of 
hypophysectomy in female rats of the Long-Evans 
strain. For assay, rats hypophysectomized at 26 days 
of age are used as test animals when 40 - 60 days post 
operative. The hormone is suspended in a peanut oil- 
beeswax mixture (96% - 4% wt/wt) and injected sub- 
cutaneously (12 daily injections in a 14-day period). 
At the end of this time, the hematological values (red 
cell volume, hemoglobin, total blood volume, hema- 
tocrit) of the injected rats are determined and com- 
pared with those of uninjected controls. The repro- 
ducibility of the assay method and the response as a. 
function of dosage have been re-examined carefully 
using a standard material. This material, which still 
contained adrenal stimulating activity, had been pre- 
pared in large quantity as a reference standard for 
preparations from subsequent purification proce- 
dures. Aqueous extracts of sheep pituitaries were 
heated to 85°C and the filtrate was adsorbed on 
oxycellulose and eluted with HCl. When the standard 
was injected in graded dosages the erythropoietic 
Tesponse as measured by red cell volume per 100 gm 
body weight was a linear function of the logarithm of 
the dosage. (Aided by PHS A-661.) 
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535. DEVELOPMENT OF AN ISOLATED PERFUSED 

MAMMALIAN KIDNEY. Sheldon Rosenfeld,* Alvin 

L. Sellers, Joseph Katz* and Jessie Marmorston.* 

Inst. for Med. Research, Cedars of Lebanon Hosp. 

and Dept. of Medicine, Univ. of Southern California, 

Los Angeles. 

This report describes the development of a method 
for perfusing the isolated rabbit kidney with undiluted 
whole blood, using an artificial heart-lung system. A 
modification of the liver perfusion system of Miller 
et al. (J. Exper. Med. 94:431, 1951) is used. Hepari- 
nized blood is obtained by heart puncture from un- 
anesthetized rabbits. The kidney donor animal is 
anesthetized with 30% alcohol intraperitoneally. Two 
to 5 min after occlusion of the renal artery for can- 
nulation, the kidney is connected to the perfusion sys- 
tem. The entire preparation is enclosed in a temper- 
ature regulated humidified box. In 70 experiments to 
date, our results have been variable. In our better 
preparations observed renal blood flow (RBF) = 20- 
35 ml/min and urine flow = 0.03-0.6 ml/min. P- 
aminohippuric acid (PAH) clearance = 5.0-17.0 ml/ 
min and creatinine clearance = 1.5-3.5 ml/min. The 
PAH extraction was 50-82%. When RBF is low, 
papaverine has produced a profound increase in flow 
with no significant change in clearance values. 
Pitressin has produced a 2- to 6-fold reduction of 
urine flow and hog renin a 2- to 3-fold increase in 
urine flow, with-a 3- to 7-fold increase in urinary 
protein excretion. 











536. SPECIFICITY OF THERMAL AND RADIATION 
(BETA) "TOXINS" OF THE SKIN. Sol Roy 
Rosenthal, Wilma A. Spurrier* and H. Trahan.* 
College of Medicine, Univ. of Illinois, Chicago. 

It has been shown previously that diffusates col- 
lected from pockets underneath burned rat skin are 
lethal to mice and rats. Distilled water perfusates 
from pockets underneath beta irradiated or normal 
skin were likewise lethal to mice but to a much lesser 
extent than burn diffusates. The level of toxicity of 
the water diffusates from irradiated and non- 
irradiated skin was similar. This study was under- 
taken to determine whether or not there were anti- 
genic differences between injuries of the skin caused 
by burning, irradiation and hypotonic solutions. The 
skins of 3 groups of rats under Nembutal were injured 
either by immersing in 96° water for 15 sec, beta 
irradiated for 3000 rep (strontium 90 source) or not 
injured physically. The animals were killed, skin 
removed and frozen on dry ice. Muscle and sub- 
cutaneous tissue were removed and the skin was 
ground in dry ice. The skin powder was dried under 
vacuum. The separated groups of skins were injected 
subcutaneously into rabbits in Freund's adjuvant. 
Precipitin ring tests against specific and nonspecific 
antigens revealed that the highest titres were obtained 
with specific antibody-antigen combinations. Ab- 
sorption studies showed that water treated normal 
skin antigen reduced the titres of all sera but specific 
antigens completely negated the titres. The antisera 
likewise agglutinated red cells of rats recently burned 
or irradiated in a suggestive specific manner. 
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537. INTERACTION OF RADIOACTIVE YTTRIUM 
COMPOUNDS WITH SERUM CONSTITUENTS, 
Betty Rosoff, Hiram E. Hart, Grady L. Williams 
and Ruth Lewin (intr. by Valy Menkin): Div. of 
Neoplastic Diseases, Montefiore Hosp., New York 
City. 

As part of a series of experiments in which it has 
been attempted to enhance the removal of radioactive 
toxic metals from the human body, the interaction of 
yttrium with serum constituents has been studied in 
vitro, The effect of changing ionic yttrium to yttrium- 
chelates of varying stability has been tested by ultra- 
filtration from bovine serum. Yttrium-chelates of 
high stability (Y-diethylenetriaminepentaacetic acid 
and Y-cyclohexane 1,2-transdiaminetetraacetic acid) 
were 100% filterable from serum, indicating that the 
metal-chelate molecule remained essentially undis- 
sociated. Weaker Y-chelates when added to serum 
were found to be partially or completely dissociated. 
In order to distinguish the interaction of Y-chelates 
with diffusible serum constituents from that with non- 
diffusible serum constituents, bovine serum filtrate 
was prepared and substituted for serum in ultrafiltra- 
tion experiments. The behavior of strong Y-chelates 
was identical in serum filtrate and in serum. An 
yttrium-chelate of intermediate strength, such as 
ethylenediamine-di-o-hydroxyphenyl acetic acid, when 
added to serum filtrate was 38% filterable whereas 
29% filtration was obtained from serum. Y-chelates 
of lowest stability became equally dissociated in 
serum filtrate and in serum. All the Y-chelates 
studied except the two weakest (N-hydroxyethyl 
iminodiacetic acid and N',N'-dihydroxyethylglycine) 
were 95 to 100% filterable from saline solutions of 
pH 7.6. 


538. INTERACTION OF CYSTEINE AND GLUTA- 
THIONE WITH OXIDATION PRODUCTS OF EPI- 
NEPHRINE AND NOREPINEPHRINE. Sidney Roston 
(intr. by H. C. Lawson). Dept. of Medicine, Univ. 
of Louisville School of Medicine, Louisville, Ky. 
Cysteine or glutathione decreases the amount of 

adrenochrome or noradrenochrome developed from 

epinephrine or norepinephrine by the action of potas- 
sium ferricyanide at pH 5.5 and 7.4. Adrenochrome 
and noradrenochrome are measured by the intensity 
of the stable fluorescence developed on the simultane- 
ous addition of sodium hydroxide and ascorbic acid. 

As little as 0.1 .g of cysteine and 0.5 wg of gluta- 

thione produce measurable changes in fluorescence. 

Cystine and the oxidized form of glutathione are with- 

out effect. Studies of the effects of the addition of 

mercuric chloride and sodium p-chloromercuriben- 
zoate upon the behavior of the -SH group have indi- 
cated that the -SH group does not interact with epine- 
phrine and norepinephrine, but interacts with oxidation 
products intermediate between epinephrine and 
adrenochrome or norepinephrine and noradreno- 
chrome, with formation of new substances. At pH 

7.4, this interaction is complete within 5 sec. The 

interaction mechanism of action of the -SH group is 

much more consistent with the experimental findings 
than are explanations based upon the reducing action 
of the -SH group. The changes in canine blood pres- 
sure produced by injection of solutions containing the 
interaction products corroborate the conclusions of 
the fluorimetric studies. 
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539. HISTIDINE DECARBOXYLASE FROM RAT 
PERITONEAL FLUID MAST CELLS. Adolfo M. 
Rothschild* and Richard W. Schayer. Rheumatic 
Fever Research Inst., Chicago, Il. 

Rat peritoneal fluid cells decarboxylate C!4 L- 
histidine and bind the resulting C14 histamine. The 
cells, in balanced salt solution, could be partially 
fractionated by centrifugation. Activity followed the 
mast cells and was virtually absent in fractions con- 
taining leucocytes only. Fractionation in sucrose 
resulted in loss of all histidine decarboxylase from 
the cells. In one experiment a substantial fraction of 
the enzyme could be recovered in the sucrose super- 
nate. Properties of the soluble histidine decarboxyl- 
ase from disrupted mast cells were studied. The 
enzyme was active over a wide pH range. The amout 
of C 14 histamine formed was proportional to the 
enzyme concentration. Addition of benzene, which 
greatly increases activity of rabbit kidney histidine 
decarboxylase, strongly inhibited mast cell histidine 
decarboxylase. The enzyme was inhibited by hydrox. 
ylamine and semicarbazide but not by an SH group 
blocking agent (monoiodoacetate) or a chelating agent 
(versene). DL-5-hydroxytryptophan inhibited propor- 
tionally .o its concentration. This effect was shown 
to a lesser extent by tryptophan, phenylalanine and 
D-histidine. The results of preliminary experiments, 
which require confirmation, indicated that pyridoxal 
phosphate may be the coenzyme for mast cell histidine 
decarboxylase. Dialysis of the enzyme caused a 
marked drop in activity; this could be substantially 
restored by addition of 307/ml pyridoxal phosphate, 


540. PITRESSIN AND BLOOD ACTH. Paul C. Roycet 
and George Sayers. Dept. of Physiology, Western 
Reserve Univ. School of Medicine, Cleveland, Ohio, 
Chronically adrenalectomized rats with hypotha- 

lamic lesions show no increase in blood ACTH levels 

(adrenal ascorbic acid depleting activity) during ether 

anesthesia. A slight increase follows ether anesthesia 

and administration of epinephrine (10 »g i.v.). A much 
larger increase occurs during ether anesthesia and 
administration of Pitressin or highly purified natural 
vasopressin (5 U i.v.). This may be interpreted to 
mean that vasopressin (or a contaminant) acts directly 
on the adenohypophysis to release ACTH. However, 
this conclusion should be tempered by the following 
observations. 1) Pitressin releases ACTH by stimu- 
lation of neural components caudal to the midbrain. 

This action is inhibited by brain stem transection; 2) 

Pitressin and highly purified natural vasopressin 

depress adrenal ascorbic acid levels in 24-hour 

hypophysectomized rats; 3) Pitressin causes increased 
adrenal ascorbic acid depleting activity in the blood 
of 24-hr hypophysectomized rats and acutely decapi- 
tated rats with functioning circulatory systems. This 
elevation is greater than can be accounted for by the 
inherent ACTH activity of the Pitressin and suggests 
that Pitressin releases ACTH or substances with 
properties similar to ACTH from peripheral storage 
sites; 4) Pitressin may also inhibit in vivo destruction 





of ACTH. The actions of Pitressin enumerated are 
sufficient to explain the effect of Pitressin on blood 
ACTH levels in the adrenalectomized hypothalamic 
lesioned rat. The identity of vasopressin with a 
neurohumor which acts directly on the adenohypo- 
physis to release ACTH remains to be established. 
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541. SPECTRAL SENSITIVITIES OF DORSAL 

OCELLI IN COCKROACHES AND HONEYBEES, 

P. R. Ruck and T. H. Goldsmith (intr. by K. D. 

Roeder). Dept. of Biology, Tufts Univ., Medford, 

Mass., and Biological Lab., Harvard Univ., 

Cambridge, Mass. 

Spectral sensitivity curves of dorsal ocelli of 
Periplaneta americana and Apis mellifera were based 
on the logarithms of the relative numbers of quanta 
required to elicit ERG's of constant wave form and 
amplitude over the spectral range, 302-623 mu. Two 
sources of stimuli were used. A mercury arc lamp 
supplied lines, isolated with a double quartz prism 
monochromator, at 302, 313, 334, 365, 405, 436, 491, 
546, 578 and 623 mu. The continuous spectrum of a 
tirconium arc lamp used with a grating mono- 
chromator supplied stimuli at regular wave length 
intervals in the visible. Ocelli of Periplaneta contain 
asingle type of photoreceptor cell. Wave form and 
amplitude of the ERG could be matched at all wave 
lengths to which these organs responded by adjusting 
stimulus intensity only. The spectral sensitivity 
curve, with a peak at 500 m,z and a foot extending 
into the ultraviolet, resembles the absorption spec- 
trum of vertebrate rhodopsin. Spectral sensitivity 
curves of honeybee ocelli have two separate maxima, 
one in the visible at about 490 mx, another in the 
ultraviolet at 335-340 mu. ERG's elicited in the 
ultraviolet differed qualitatively from those elicited 
in the visible; responses in the two regions of the 
spectrum could not be matched by adjusting stimulus 
intensities. We concluded that the honeybee ocellus, 
in contrast to the cockroach ocellus, contains two dif- 
ferent types of photoreceptor cell, and two different 
visual pigments. 








§42, EFFECTS OF DRUGS ON NORMAL AND ON 
SEROTONIN-CONSTRICTED PULMONARY VES- 
SELS. A. M. Rudolph, S. R. Duncan and D. Kurland 
(intr. by W. T. Goodale). Dept. of Pediatrics, 
Harvard Med. School and Children's Med. Ctr., 
Boston, Mass. 

The powerful vasoconstrictor effect of serotonin 

(5-hydroxytryptamine) on the pulmonary vessels of 

the dog has been reported (Am. J. Physiol. 188:263, 

1957). In view of the inconclusive effects of drugs on 

the normal pulmonary vasculature, the results of in- 

fusion of various drugs on the serotonin-constricted 
vessels were examined. Dogs were anesthetized with 
pentobarbital sodium and ventilated with a constant 
volume positive pressure pump. Pulmonary arterial, 
aortic and left atrial blood pressures, intratracheal, 
and in some instances intrapleural pressures were 
continuously recorded, and cardiac output repeatedly 
measured by the Fick principle. Acetylcholine and 

ATP were infused continuously in amounts adequate 

to produce a significant reduction in systemic arterial 

pressure (acetylcholine, +35 . g/kg/min, ATP, 0.5- 

1.0 mg/kg/min), before, and then during the infusion 

of 5-Ht. Acetylcholine, which caused minor and incon- 

sistent effects on normal pulmonary vascular re- 
sistance, produced a consistent and definite reduction 

(25-30%) of pulmonary vascular resistance when the 











vessels were constricted by 5-HT. Similar, but less 
marked effects were produced by ATP. No diminution 
of the bronchoconstrictor effect of 5-HT was observed, 
suggesting that these drugs had no significant anti- 
serotonin effect. The antiserotonin effects of pheno- 
thiazine and other drugs were observed. 
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543, INFLUENCE OF INTRAVENOUS INFUSIONS ON 

DEATH FROM IMMERSION HYPOTHERMIA, C. 

H. William Ruhe. Dept. of Physiology and Phar- 

macology, Univ. of Pittsburgh School of Medicine, 

Pittsburgh, Pa. 

In 12 rabbits cooled to death by immersion in ice 
water, the time of death ranged from 105 to 220 min, 
averaging 159 min, and the temperatures at the time 
of death ranged from 10.3° to 20.2°C (rectal) and 
from 17.9° to 22.4°C (oral), averaging 13.7°C rec- 
tally and 20.3°C orally. In a second series of 11 
rabbits, procedures were identical except that 10 ml 
infusions of Locke's solution or 0.9% NaCl solution 
were given by jugular vein every 10 min beginning 
with the time at which either the mouth or rectal tem- 
perature had first reached 30°C; infusions were given 
in the hope that falling blood pressure might be op- 
posed and life prolonged to lower temperatures. In 
the rabbits given infusions, the time of death was 
almost identical with the controls, ranging from 115 
to 205 min and averaging 160 min. Rectal tempera- 
tures were also quite similar, ranging from 10.8° to 
18.1°C and averaging 13.8°C. Oral temperatures 
were significantly (t = 6.26) lower than the controls, 
ranging from 15.0° to 19.1°C and averaging 16.7°C; 
with saline infusions, therefore, the animals reached 
lower head temperatures before dying. However, the 
survival time was not prolonged, perhaps because 
improved circulation resulted in a more rapid lower- 
ing of the temperature in the head area. 


344. HYPOTHALAMIC INFLUENCE ON LEFT VEN- 
TRICULAR PERFORMANCE, R. F. Rushmer and 
Orville Smith.* Dept. of Physiology and Bio- 
physics, Univ. of Washington, Seattle. 

Changes in left ventricular performance have been 
studied in intact unanesthetized dogs in terms of heart 
rate, left ventricular diameter, left ventricular pres- 
sure, rate of change of diameter, ''power,"' accumu- 
lated ''stroke work" and rate of change of ventricular 
pressure. Cardiac adaptations often precede a cardio- 
vascular stress such as exertion. Left ventricular 
responses to various conditions such as exercise, 
eating, changes in position and startle reactions often 
appear quite similar. These observations suggest 
that the higher levels of the central nervous system 
may act through some common neural pathway to 
elicit similar cardiovascular response patterns under 
different circumstances. Exploration of the brain 
with stimulating electrodes demonstrated that slight 
or moderate changes in various parameters of 
ventricular performance could be produced in many 
thalamic and subthalamic areas. However, very 
powerful cardiac responses were produced by rela- 
tively weak stimuli in discretely localized regions in 
the hypothalamus. In general the recorded param- 
eters were altered in much the same way as occurred 
during spontaneous treadmill exercise in the same 
dog on the same day. Similar responses could also be 
induced by stimulation through implanted electrodes 
after recovery from the anesthetic. (Supported in 
part by grants from Amer. Heart Assn. and Natl. 
Heart Inst.) 
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545. VENTRICULAR MYOCARDIAL COMPOSITION 
AFTER EXPERIMENTAL CORONARY OCCLU- 
SION. Raymond A. Russell,* Joar Crafoord* and 
A. Sidney Harris. Dept. of Physiology, Louisiana 

e v. ool of Medicine, New Orleans. 

In a continuation of the search for chemical ex- 
citants possibly responsible for the ventricular tachy- 
cardia that follows experimental coronary occlusion, 
normal and infarcted left ventricular myocardium 
were analyzed for several constituents in a series of 
18 dogs. The animals were divided into 3 groups and 
were killed 1 hr, 4-1/2 hr, or 24 hr after 2-stage 





ligation of the left anterior descending coronary artery. 


Normal muscle, infarcted muscle, and the interme- 
diary zone were analyzed for epinephrine, norepine- 
phrine, potassium, sodium and water. The water 
content of the infarct is detectably higher within 1 hr 
of ligation and increases progressively over the first 
24 hr. Potassium is lost from the infarct and almost 


quantitatively replaced by sodium. Ventricular ectopic 


rhythms usually develop when this replacement has 
progressed about half-way. The sympathomimetic 
amines progressively decline in concentration within 
the infarct. None of these constituents could be de- 
tected in supernormal concentration in the interme- 
diary zone between normal and infarcted muscle, 
although unipolar leads indicate that this border zone 
provides the ectopic pacemakers in sudden, one-stage 
coronary occlusions. (Supported in part by Grant 
H-1109 (C4), Natl. Heart Inst., PHS.) 


546. AUDITORY STIMULATION: ALTERNATING 
MAGNETIC FIELDS ACTING ON A PERMANENT 
MAGNET FIXED TO THE EARDRUM. J. Rutsch- 
mann, H. J. Page and E. P. Fowler, Jr. (intr. by 
Carney Landis). Dept. of Med. Psychology and 
Dept. of Otolaryngology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

In an attempt to diminish the interference from 
acoustical standing waves in high frequency audio- 
metry ("upper limits of hearing" determinations), a 
method of stimulation has been developed which uses 
the eardrum as the cone of a moving-magnet loud- 
speaker. A permanent, disk-shaped magnet (Cunico 
alloy), polarized along the axis of the cylinder, weigh- 
ing about 10 mg is fixed to the umbo with water- 
soluble glue. A small stationary ironless coil is fed 
by an AC signal derived from a Hewlett-Packard 
oscillator and attenuator network, and an Eico 60W 
high-fidelity amplifier. Details of coil design will be 
given. Audiograms with threshold currents plotted 
on the ordinate will be compared to conventional 
(acoustic) audiograms. The damping of the eardrum 
due to its loading with a magnet is scarcely per- 
ceptible when audiograms taken before and after the 
fixing of the magnet are compared. Subjects have 
been able to wear magnets without discomfort. We 
found that the magnet slowly moves from its original 
site of fixation and, as it leaves the eardrum proper, 
it is no longer useful for "magnetic" audition. (A 
description of the wandering of the magnet will be 
given in an other communication.) Possible uses of 
this method for hearing-aids without mechanical feed- 
back or for using the magnet as part of a dynamic 
microphone (study of drum vibration in bone conduc- 
tion) will be discussed. (Partially supported by a 
grant from the Carnegie Corp. of New York.) 





138 









PHYSIOLOGY 


547. EFFECTIVENESS OF A CHELATING AGENT 
IN TERMINATING CARDIAC ARRHYTHMIAS IN. 
DUCED BY ACETYL STROPHANTHIDIN, A. H, 
Ryan, S. Soren,* S. G. Cohen* and W. Weil.* Dept, 
of Physiology and Pharmacology, Chicago Med, 
School, Chicago, Ill. 

Arrhythmias induced in cats by divided doses of 
acetyl strophanthidin (AcS) usually terminate auto- 
matically within a few minutes. Their duration may 
be greatly prolonged by 2 procedures: first, by caus- 
ing repeated episodes of arrhythmias, in which case, 
the duration usually becomes much longer with smaller 
doses of drug and, second, by giving digitoxin (0.175. 
0.2 mg/kg i.m.) on the day prior to the injections of 
AcS, the latter method resembling the conditions 
under which AcS is employed clinically as a digitalis 
tolerance test. Under the former procedure ethylene 
diamine tetra-acetic acid di-potassium salt (K-EDTA) 
in doses of 5 to 20 mg/kg is usually effective in ter- 
minating the arrhythmias (13 successes and 4 failures 
with 11 cats). When a near toxic dose of digitoxin 
preceded the toxic dose of AcS, the latter drug was 
eliminated independently at approximately the same 
percent of drug per unit of time as when present 
alone, but the arrhythmias persisted much longer. In 
such experiments the effect of K-EDTA was less sat- 
isfactory (7 successes and 12 failures). The mean 
lethal dose of AcS, when K-EDTA was given, concur- 
rently, intravenously, was .1717+S.E. 0.0092 mg/kg 
for 10 cats, while the mean lethal dose of AcS alone, 
in 5 control cats, was 0.1337+S.E. 0.0068 mg/kg. The 
difference between the two means is statistically 
significant (t = 3.30 P= < .01). (Acetyl strophanthidin 
was kindly supplied by Dr. B. L. Martz of Eli Lilly.) 





548. CONVERSION OF ANDROGENS TO ESTROGENS 

BY HUMAN PLACENTAL MICROSOMES. Kenneth 

J. Ryan (intr. by Roy O. Greep). Boston Lying-in 

Hosp. and Dept. of Obstetrics, Harvard Med. School, 

Boston, Mass. 

During the course of studies on estrogen biosyn- 
thesis in this laboratory, it has been demonstrated 
that androgens could be converted to estrogens in 
vitro by placental microsomes, oxygen and reduced 
triphosphopyridine nucleotide (TPNH). Conversion 
of androstenedione to estrone in yields of 50% have 
been accomplished at optimal substrate levels. The 
reaction is proportional to TPNH and microsomal 
protein concentration, requires oxygen and has a pH 
optimum of 7. Placental microsomes, prepared by 
differential centrifugation of a thick homogenate (3:1 
w/v) between 10,000 = g and 80,000 g, were incubated 
with androgens dissolved in propylene glycol and 
TPNH at 37°C for 1 hr. The incubation mixtures 
were extracted with chloroform, taken to dryness 
and dissolved in ethanol. Estrogens were measured 
by their fluorescence in sulfuric acid and identified 
by Bush paper chromatography, counter-current dis- 
tribution and infrared spectroscopy. The ring A 
aromatizing activity of the crude homogenate was 
found to reside in a combined microsomal-soluble 
enzyme fraction. The separated microsomes were 
active only in the presence of TPNH or a TPNH 
generating system. Estrone appeared to be the 
major product, but when the microsomes were freed 
of steroid 17-ol dehydrogenases, it was demon- 
strated that testosterone was converted only to 
estradiol and androstenedione only to estrone. Studies 
of the mechanisms involved and the biological signifi- 
cance of the reactions are now in progress. (Supported 
by a grant from the Josiah Macy, Jr., Fndn.) 
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§49. FAILURE OF MANUAL ARTIFICIAL RESPIRA- 
TION. P. Safar (intr. by Richard L. Riley). Dept. 
of Anesthesiology, Baltimore City Hosp., Balti- 
more, Md. 

Five methods of artificial respiration were studied 
in 25 anesthetized and curarized adults. Tidal vol- 
umes were recorded with a spirometer (oronasal 
mask) during performance of the manual methods and 
with a volumetrically calibrated pneumograph during 
performance of the mouth-to-mouth methods. The 
manual methods were studied with and without endo- 
tracheal tube, with and without oropharyngeal airway, 
and with and without extension at the atlanto-occipital 
joint (chin up, front of the neck stretched). The aver- 
age tidal volumes moved by the back-pressure arm- 
lift method were: without endotracheal tube (method 
taught since 1951 and applied in the field), 126 ml; 
with extension of the head, 520 ml; with endotracheal 
tube, 655 ml. In 11 of 15 "victims" studied without 
endotracheal tube all tidal volumes were smaller than 
the estimated dead space. Similar results were ob- 
tained with the other manual methods. The spiro- 
grams suggest various types of pharyngeal obstruc- 
tion due to flexion or torsion of the neck, With the 
mouth-to-mouth methods (without endotracheal tube), 
tidal volumes between 1000 and 2000 ml were moved 
in all 15 "victims" studied. With the neck flexed (chin 
unsupported) all 50 spontaneously breathing anesthe- 
tized adults studied showed pharyngeal obstruction, 
in the supine as well as prone position, with and with- 
out an artificial oropharyngeal airway. (Supported in 
part by Research and Development Div. of the Surgeon 
General, Dept. of the Army, under Contract No. DA- 
49-007-MD-858, and in part by Burroughs Welcome 
Company.) 


550. PULMONARY BLOOD VOLUME AS A FUNC- 
TION OF PULMONARY BLOOD FLOW. P. F. 
Salisbury and P. M. Galletti.* Inst. for Med. 
Research, Cedars of Lebanon Hosp., Los Angeles, 
Calif. 

Innervated and ventilated dog lungs were perfused 
in situ from a pump-reservoir circuit. The pulmo- 
nary circulation was separated from the systematic 
circulation except for collateral blood flow to the 
lungs through the bronchial arteries. Pressures were 
registered in the pulmonary artery and the left 
atrium. Pulmonary blood flow was varied by means 
of a calibrated pump. PH and temperature of the 
perfusing blood were kept within the physiological 
range. The total biood content of the perfusion sys- 
tem was measured by a radioisotope dilution tech- 
nique. The pulmonary blood flow was varied from 0% 
to 120% of the systemic flow (heart-lung machine) and 
the variations in blood content of the pulmonary 
vascular bed were read on the blood reservoir level. 
Corrections were made for the extrapulmonary dead 
space of the circuit. Blood volume increase because 
of collateral flow to the lungs required a special cor- 
rection (collateral flow is a function of pulmonary 
flow). It was found that the pulmonary blood volume 
is an increasing curvilinear function of the pulmonary 
blood flow. When the conditions of perfusion were 
within the physiological range the pulmonary blood 
volume amounted to about 25% of the estimated total 
blood volume. 
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551. RHYTHMICITY OF BREATHING - A STUDY WITH 
EXTRACELLULAR MICROELECTRODES. G. C. 
Salmoiraghi* and B. Delisle Burns. Department of 
Physiology, McGill Univ., Montreal, Canada. 

In decerebrate cats, respiratory neurones, identi- 
fied by their synchronous discharge with inspiration 
or expiration, were found intermingled with non- 
rhythmic neurones in the lateral reticular formation 
of the medulla, and occasionally in the upper part of 
the cervical spinal cord. Discharges from respiratory 
neurones defined in this way could be modified by 
either changes in CO» tension or respiratory resist- 
ance. We have investigated the effects upon respir- 
atory neurones of partial or total isolation of the brain 
stem or one-half of it. It was found that 1) all respir- 
atory movements stop when a midline section of the 
brain stem is extended distally to include the caudal 
third of the medulla, but rhythmically-discharging 
neurones are still found in the lateral reticular forma- 
tion of the medulla; 2) these rhythmically-discharging 
neurones are less frequently found the more sensory 
pathways have been sectioned; 3) rhythmic discharges 
are only exceptionally found in totally isolated prepara- 
tions. Nevertheless, in these and in the partially 
isolated preparations there are neurones which do not 
discharge rhythmically when first found but can be 
made to do so, temporarily at least, when the caudal 
end of the isolated preparation is excited directly. 
These results suggest that the maintenance of normal 
rhythmic behaviour of respiratory neurones requires 
activity in other neurones in the brain stem. (Sup- 
ported by a grant from Natl. Research Council of 
Canada.) 





552. PROLONGATION OF SWIMMING STRESS SUR- 

VIVAL OF MICE IN CALORIC SOLUTIONS. Stelios 

C. Samaras and Nicholas Dietz, Jr.* Depts. of 

Pathology and Biochemistry, Creighton Univ. School 

of Medicine, Omaha, Nebr. 

Previously we reported that rats left swimming 
until death showed no visible histochemical liver 
glycogen depletion, Furthermore, glucose adminis- 
tered before swimming stress or after marked 
fatigue always significantly prolonged survival. 
Finally, the animals, exhausted, submerge repeatedly, 
and swallow the now contaminated (feces, etc.) aquari- 
um water. This results in anoxia, aspiration pneu- 
monia, and cellular damage following water and 
electrolyte imbalance. To elucidate this problem and 
further explore prolongation of survival, we allowed 
mice to swim in caloric, physiologic solutions, Forty 
Swiss, male mice were used in individual aquaria. 

In a group, one animal swam in tap water; a second 

in 5.0% glucose; a third in glucose, 2.5%, plus NaCl, 
0.45%. Survival time was essentially dependent on 
environmental temperature. At 18°-20°C., 7 mice 
survived 10-80 min, with relatively longer survivals 
in the caloric solutions. Thirty-three animals swam 
at 27°-22°C.; their survival in water averaged 10.5 
hr; in glucose, 13.1 hr; in glucose plus NaCl, 13.8 hr. 
In the prolonged survivals necessarily reaching late 
into the night, environmental temperatures decreased 
gradually. All animals were autopsied. Three failed 
to benefit; in these, liver or lung pathology suggested 
impaired metabolism and detoxification. In numerous 
mice, autopsy indications of gastro-intestinal hemor- 
rhage proved strongly benzidine-positive. Urine when 
available was always strongly albumin-positive. (Work 
aided by A.M.A. grant.) 











Samet 


553. ELECTRICAL AND MECHANICAL ASYNCHRO- 
NISM IN THE CARDIAC CYCLE. Philip Samet, 
Robert S. Litwak,* William H. Bernstein* and 
Louis Lemberg.* Cardio-Pulmonary Lab., Mt. 
Sinai Hosp., Miami Beach, and Depts. of Medicine 
and Surgery, Univ. of Miami School of Medicine, 
Coral Gables, Fla. 

Electrical ventricular asynchronism occurs in 
complete bundle branch block, in ventricular prema- 
ture beats, in the Wolff-Parkinson-White syndrome, 
and in complete atrioventricular block with idioven- 
tricular rhythm. The purpose of this study is to 
determine whether mechanical ventricular asynchro- 
nism is a necessary consequence of electrical asyn- 
chronism in the dog. Under barbiturate anesthesia, 
the heart was exposed so as to permit simultaneous 
recording of right and left ventricular pressure 
curves and the electrocardiogram on a photographic 
recorder. Control tracings were obtained after which 
the epicardial surfaces of the right and left ventricles 
were mechanically stimulated, in areas away from 
the intraventricular septum, to produce right and left 
premature ventricular beats. During the control 
rhythm, sinus tachycardia, the range of onset of right 
and left ventricular contraction was -.02 to +.03 sec. 
That is, the onset of right ventricular contraction pre- 
ceded that of the left by .02 sec at one extreme; at the 
other extreme, the left ventricle preceded the right 
by .03 sec. 293 right ventricular beats were produced 
and studied. In 250 the onsets of the right and left 
ventricular systolic were within normal limits. In 
41, the right ventricle preceded the left by more than 
0.02 sec. 131 left ventricular premature beats were 
produced. In 129, the onsets of the ventricular 
systoles were again within the normal range. 





554. CEREBRAL ATP CONCENTRATION DURING 
ANOXIA IN RATS, Frederick E. Samson, Jr., 
William M. Balfour* and Nancy Dahl.* Dept. of 
Physiology, Univ. of Kansas, Lawrence. 

The maximal time an animal can survive in an 
atmosphere of nitrogen is limited by the brain. The 
survival times and the cerebral adenosine triphos- 
phate (ATP) concentrations during anoxia have been 
determined. Rats, 21 days old, were subjected to 
anoxia for a measured time, returned to air, and 
observed for respiratory movements as a sign of 
survival. For ATP determinations, rats were frozen 
in liquid nitrogen immediately following measured 
periods of anoxia, and the frozen brain analyzed by 
the firefly luminescence method. The survival time 
(ST,.) in anoxia is 65 sec. During the first 20 sec, 
the cerebral ATP concentration remains essentially 
unchanged at 2 .M/gm; it then falls at a rate of 0.022 
uM/gm/sec to 1.0 1.M/gm at 65 sec. When glycolysis 
is inhibited by sodium iodoacetate (1 .M/gm) prior 
to the anoxia the ST, decreases to 10 sec; the ATP 
remains unchanged for 5 sec and then decreases 
rapidly (0.14 1 M/gm/sec to 1.0 »M/gm at 10 sec. 
The faster decrease of the cerebral ATP concentra- 
tion in the rats with iodoacetate presumably results 
from the absence of ATP synthesis by the glycolytic 
reactions. Survival in anoxia is closely related to 
the cerebral ATP concentration with the critical con- 








centration for survival being approximately 1.0 .M/gm. 


(Aided by Grant No. B-1151 from Natl. Insts. of 
Health, PHS.) 
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555. HYPERTENSIVE FACTOR IN RAT PINEAL 
GLAND. Enrique Santamarina* and Harold S, 
Weiss. Dairy and Poultry Depts., Rutgers Univ., 
New Brunswick, N. J. 

Fresh pineal glands from adult male rats were 
homogenized in concentrations of 2.5, 5, 10, and 20 
glands/ml distilled water and kept refrigerated. After 
warming, single 0.4-ml volumes of homogenate (equiy. 
alent to 1, 2, 4 or 8 glands) were injected i.v. into 
mature, unanesthetized WL roosters, averaging 2200 
gm in body weight. Each bird was used only once, 
Controls received equal volumes and concentrations 
of homogenized rat brain tissue. Direct carotid 
arterial pressure was recorded by oscillograph. 
Systolic pressure of 9 birds receiving one gland rose 
to peak values ranging from 17 to 73 mm Hg (av. 37) 
above pre-injection levels. This rise developed grad. 
ually over 20-30 min following injection, remained 
elevated for another 20-30 min, then fell slowly to or 
below initial pressure within the next 30-60 min. The 
diastolic rise averaged less than half that of systolic, 
Birds injected with 2, 4 or 8 glands showed qualitatively} 
similar pressure patterns, with the larger doses pro- 
ducing slightly higher and more sustained hyperten- 
sion. Blood pressure of controls run simultaneously 
generally dropped about 10 mm during the first 30-60 
min following injection. Homogenates prepared from 
glands of young rats, or from desiccated adult mate- 
rial, appeared to be less effective. (Supported by a 
grant from PHS.) 





556. NON-NUCLEAR ANTIGENIC STIMULI FOR 
RAT BONE MARROW HETEROGRAFT REJECTION 
IN X-IRRADIATED MICE, George W. Santos and 
Leonard J. Cole (intr. by A. R. Behnke). U.S. 
Naval Radiological Defense Lab., San Francisco, 
Calif. 

In connection with studies on heterologous bone 
marrow transplantation in X-irradiated mice, the 
question arose as to whether the antigenic stimulus 
for rejection of such marrow heterografts was solely 
confined to nuclear (i.e., DNA-protein) fractions as 
has been reported for skin homografts (Billingham et 
al., Nature 178:514, 1956). Accordingly, LAF, mice 
were divided into groups of 10-15, and each group in- 
jected intraperitoneally 7-10 days prior to an LD 199 
dose of X-radiation (870 r) with one of the following: 
rat bone marrow, rat liver, rat red blood cells, non- 
nuclear lyophilized fraction of rat bone marrow, rat 
serum, and Tyrode's solution. All groups were also 
given rat bone marrow intravenously 2-3 hr post 
irradiation, Blood smears were made on all surviv- 
ing animals at 7, 14 and 30 days after irradiation in 
order to detect rat granulocytes by the alkaline 
phosphatase technique (Nowell et al., Cancer Res. 
16:258, 1956). All animals injected with Tyrode's 
solution before irradiation and rat marrow treatment 
showed rat granulocytes (alkaline phosphatase posi- 
tive) in the peripheral blood at 7, 14, and 30 days. 
Animals that had been given rat serum prior to 
irradiation showed no rat cells in the peripheral blood 
at 7 and 14 days. However, 3 surviving mice from 
this group did show rat granulocytes in their blood at 
30 days. No rat granulocytes were found at 1 wk in 
the blood of mice from the other groups, and these 
mice all died before the 14th day. In 10 autopsies 
performed on mice from these latter groups between 
8 and 10 days postirradiation, no rat granulocytes 
could be detected in the spleen, liver, lungs or bone 
marrow. These data suggest that non-nuclear mate- 
rial may act as one of the direct or indirect stimuli 
for rejection of a 'non-solid" heterograft—in this 
instance bone marrow cells. 
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§57. DETERMINATION OF BLOOD FLOW TO HAND 
WITH RADIOPOTASSIUM. Leo A. Sapirstein. Dept. 
of Physiology, Ohio State Univ., Columbus. 

The uptake of radiopotassium by any part of the 
pody following a single intravenous injection of K42Cl 
is initially dominated by the blood flow to the part 
and later by its content of exchangeable K39. The 
transition from "flow domination" to "content domina- 
tion" is exceedingly slow for all organs other than 
the brain. Blood flow to a part can therefore be quan- 
titatively determined from a knowledge of its early 
uptake of K 42, (Sapirstein, Circulation Res. 4:689, 
1956; Am. J. Physiol., in press; Sapirstein and 
Hanusek, Am. J. Physiol., in press). The use of a 
large gamma-sensitive well counter, into which the 
hand can be inserted, in conjunction with a ratemeter- 
recorder makes this principle applicable to the human 
hand. Fifteen normal subjects received 5-10 yc of 
K42Cl by intravenous injection; the hand content of 
K42 was continuously monitored. The uptake of the 
isotope attained its maximum value at 30 sec; there 
was not detectable redistribution of the isotope during 
the next 3 min. The average fraction of isotope taken 
up was 0.25%, indicating that hand blood flow was 20 
ml/min (.05 ml/gm/min) in the conditions studied. 
This value was increased to 74 ml/min (.18 ml/gm/ 
min) when the determination was carried out just 
after 3 min of arterial occlusion. The application of 
the principle illustrated by these studies to the meas- 
urement of cerebral blood flow in the intact human 
subject will be discussed. (Supported by a contract 
with USAF School of Aviation Medicine and a grant- 
in-aid from Central Ohio Heart Assn.) 





558. FEMORAL FLOW BIO-ASSAY TECHNIQUE FOR 
TESTING VASODILATOR POTENCY OF HUMAN 
URINE: IMPROVED REPRODUCIBILITY WITH 
THOROUGH MIXING. L. C. Sarnoff and K. E. 
Sussman (intr. by B. R. Boone). Lab. of Cardio- 
vascular Physiology, Natl. Heart Inst., Bethesda, 
Md. 

A re-examination was undertaken of the limita- 
tions of the femoral artery flow technique for esti- 
mating the relative vaso-active potency of various 
substances including human urine. Dogs were 
anesthetized with 30 mg/kg sodium pentobarbital and 
a subsequent, regulated, continuous infusion of the 
same agent (6 mg/cc). Femoral arterial flow was 
recorded with a rotameter. Sixty-four such prepara- 
tions were studied. The contour irregularity of some 
flow responses in the early experiments suggested 
inadequate mixing as the cause of the poor repro- 
ducibility observed. This was confirmed by the anal- 
ysis of blue dye curves in an appropriate model sys- 
tem. A cuvette containing a small bar magnet for 
agitation of the contents and ten peripheral ports for 
the sequential injection of test substances was then 
placed in the line between the rotameter and the 
distal femoral cannula. With the use of this multiple 
injection, mixing cuvette, the reproducibility of re- 
sponse was good, and satisfactory dose-response 
curves were obtained. The routine use of reference 
standard injections was thus obviated. Each prepara- 
tion yielded over 100 individual assays. It was thereby 
possible to obtain reliable comparisons of vaso-active 
potency within each of ten groups of ten test sub- 
stances each. Dose-response curves of human urine 
will be presented. 
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558. EVIDENCE FOR ABDOMINAL PRESSORECEP- 
TORS WITH SPECIAL REFERENCE TO THE 
PANCREAS. S. J. Sarnoff and S. I. Yamada.* 

Lab. of Cardiovascular Physiology, Natl. Heart 

Inst., Bethesda, Md. 

Experiments were undertaken in cats and dogs 
under chloralose-urethane anesthesia to examine the 
response of arterial pressure to the changing of pres- 
sure in the pancreatic vascular bed. The effect of 
generalized visceral hypotension was also studied by 
the reversible, combined occlusion of the coeliac, 
superior and inferior mesenteric arteries. Elevations 
of arterial pressure of up to 90 mm Hg and tachy- 
cardia were observed after pancreatic arterial occlu- 
sion and similar or greater elevations after the com- 
bined major vessel occlusion, The pressor response 
frequently exhibited a time course and sometimes a 
magnitude indistinguishable from pressure elevations 
following carotid sinus hypotension induced. by bilateral, 
common carotid artery occlusion and was occasionally 
greater. The pressor response was not diminished 
by vagotomy but was inhibited, along with the response 
to carotid occlusion, after TEA. Control, bilateral 
renal artery occlusion elicited relatively little change. 
Although other types of receptors have not been 
eliminated, these data are consonant with the experi- 
ments of Gammon and Bronk who recorded visceral 
pacinian corpuscle action potentials coincident with 
arterial systole, and also indicate that areas such as 
the pancreas, where the pacinian corpuscles are 
abundant, may contribute significantly to the regula- 
tion of arterial pressure. 





560. PULMONARY GAS EXCHANGE AND BLOOD 
GAS TRANSPORT DURING AND AFTER SKIN 
DIVING TO 90 FEET. K. E. Schaefer, G. Nichols, 
Jr.,* R. C. Stroud* and C. R. Carey.* U.S. Naval 
Med. Research Lab., New London, Conn. and Bio- 
chemistry Dept., Harvard Med. School, Boston, 
Mass. 

Respiratory and blood gas measurements were 
made in tank instructors prior to and after dives to 
90 ft. In addition, alveolar samples were taken at 
90-ft depth. Our previous findings of a reversed CO, 
gradient from the lungs into the blood (Fed. Proc. 
13:550, 1954) were confirmed. After descent to 90 ft 
ca 80% of the "predive’ CO, contained in the lungs 
had disappeared. After descent to 90 ft and immedi- 
ate ascent to the surface, the amount of CO, in the 
lungs was ca 10-20% below the initial level indicating 
a slow inflow of CO, into the lungs during the decom- 
pression phase. If the speed of ascent was increased 
from 2 to 4 ft/sec, the alveolar CO, tension upon 
reaching the surface was considerably below the 
"predive" level inspite of a more than 2 fold increased 
O, consumption and CO, production. Blood data 
showed the following significant changes immediately 
after the dive: 1) dehydration of red cells and 2) the 
CO, content in terms of mEq/l. cell water in the 
arterial blood had increased to the normal venous 
blood level while that of the venous blood had fallen 
to the normal arterial level. These findings suggest 
CO, uptake in the tissues during the dives ("lung 
function" of the tissue). 
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561. SUCROSE AND INULIN: KINETICS AND VOL- 
UME OF DISTRIBUTION IN HEART MUSCLE. 
David E. Schafer* and John A. Johnson. Dept. of 
Physiology, Univ. of Minnesota, Minneapolis. 

Over 300 isolated rabbit hearts were perfused with 
oxygenated Tyrode's solution. After 10 min, most of 
the hearts were switched to a perfusion solution con- 
taining an additional 1% sucrose (replacing 15 mM/1 
NaCl) or 1% inulin. After from 5 sec to 3 hr of this, 
portions of the left ventricle and septum were re- 
moved, blotted and weighed. Some were dried at 100- 
105°C for 24 hr and reweighed, to determine their 
water content. The rest were analyzed for inulin or 
sucrose. The hearts perfused only with Tyrode's 
solution were used in preparing standard curves for 
the chemical analyses or were dried to obtain their 
water content. In some perfusions, the weight of the 
heart was recorded continuously. During the first 10 
min, the water content of the hearts rose from 80.5 
to 85.0%; 60 min later, it was still under 87%. Switch- 
ing to the solution containing sucrose caused a drop 
in water content to around 83% in 1 min, correspond- 
ing to a loss of about one-tenth of the total weight, 
seen in the continuous-weighing experiments. Sucrose 
and inulin volumes in the tissue showed an initial 
rapid rise, followed by a slow linear rise. After 60 
min, they reached 55 and 50 cc/100 gm of tissue, 
respectively; this difference was significant. The 
initial rapid rises had half-times of about 10 and 100 
sec, respectively. The half-time for the transient 
weight loss was about 20 sec. 





562. ESOPHAGEAL SPHINCTER MECHANISMS. Eric 
A. Schenk and Evan L. Frederickson (intr. by 
Arthur C. Ward, Jr.). Depts. of Pharmacology and 
Anesthesiology, Univ. of Washington School of 
Medicine, Seattle. 

Current concepts regarding the anatomy and phys- 
iology of the cardiac sphincter hold that although a 
structural sphincter has not as yet been satisfactorily 
demonstrated, a functional one does exist. Mecha- 
nisms of action of this "functional" sphincter which 
have been proposed include: a) a pinchcock action of 
the diaphragm, b) a constricting action of the 
diaphragmatico-esophageal ligaments, c) a cuffing 
action of the gastric mucosa, d) a constriction by 








virtue of the obliquety between stomach and esophagus, 


and e) intrinsic contraction of smooth muscle. We 
have found intra-gastric pressure necessary to pro- 
duce opening of cardiac sphincter and reflux into 
esophagus to be 40 cm water in lightly anesthetized 
cats. Vagal stimulation lowered opening threshold. 
Straightening of gastro-esophageal angle resulted in 
no changes in threshold. Splitting of diaphragm and 
dissection of cardia from its ligamentous attachments 
resulted in decrease to 25 cm water pressure. Re- 
moval of stomach and substitution of a non-elastic 
reservoir resulted in no change of threshold. These 
findings suggest that a neural controlled smooth 
muscle constriction is the major mechanism by which 
regurgitation of gastric contents into esophagus is 
prevented. Although an intra-gastric pressure of 40 
cm was necessary to open cardiac sphincter and pro- 
duce reflux of stomach contents into esophagus, no 
regurgitation into oropharynx from esophagus oc- 
curred until a pressure of 80 cm was reached in 


esophagus. 
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563. FREE AND PROTEIN AMINO ACIDS OF 
TETRAHYMENA PYRIFORMIS IN RELATION To 


CELL DIVISION, Otto H. Scherbaum* and Theodore 
L. Jahn. Dept. of Zoology, Univ. of California, Los 


Angeles. 

Exponentially grown mass cultures of Tetrah 
pyriformis GL were exposed to a series of tempera- 
ture cycles resulting in synchronous division of about 
85% of the cells. There is no cell division during this 
treatment but the dry weight, RNA and DNA content of 
the average cell increase about 2-fold. (Scherbaum, 
O., Exper. Cell Res. 13:24, 1957.) This system offers 
a unique possibility for the analysis of the metabolic 
pattern during these experimentally separated growth 
and division phases. The cultures were sampled dur- 
ing normal exponential growth, after treatment when 
cells had grown abnormally large, during the onset of 
the first synchronous division, and after 2 days of 
growth representing cells in the early maximum sta- 
tionary phase. Free amino acids and protein hydro- 
lysates were prepared and chromatographed on filter 
paper. Fourteen spots with 17 identified amino acids 
were quantitatively estimated by a ninhydrin reaction 
and by absorption measurements at 570 my. The 
amount of free amino acids is 12.6-15.0% of the total 
amino acid concentration. The composition of the 
free and protein amino acids seems not to be changed 
significantly in the various growth phases. However, 
qualitative changes were observed in 4 unidentified 
compounds. Cessation of growth in the early maxi- 
mum stationary phase is not caused by a depletion of 
the free amino acid pool of any of the amino acids 
isolated. (Supported by grant G-2490 of Natl. Science 
Fndn.) 


564. EXTRARENAL SALT EXCRETION. Knut 
Schmidt-Nielsen and Ragnar Fange.* Duke Univ. 
Durham, N.C. 

The major organ for salt excretion in marine 
birds is not the kidney but the nasal gland. The nasal 
gland can secrete sodium chloride at much higher 
rates and concentrations than the kidney. This form 
of extrarenal salt excretion must be considered use- 
ful for vertebrates living in a marine habitat because 
the nasal gland can secrete solutions hypertonic to 
sea water; i.e. ingestion of sea water can be tolerated 
and the salts eliminated. The bird kidney is not able 
te excrete such high salt concentrations, and could 
therefore not handle the salt load from sea water 
ingestion. The extrarenal salt excretion has been 
demonstrated in 5 different orders of birds, viz. 
Procellariformes (petrel), Pelicaniformes (cor 
Sphenisciformes (penguin), Charadriiformes (gull, 
auk), Anseriformes (duck). Marine reptiles also have 
an extrarenal salt excretion, and the gland responsi- 
ble for the secretion has the same general structure 
as that in the bird. (Supported by NIH Grant # H- 
2228.) 
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565. TWENTY ELECTROCARDIOGRAPHIC LEAD 
SYSTEMS: THEIR TRANSFER IMPEDANCES AND 
CORRECTION COEFFICIENTS. Otto H. Schmitt. 
Univ. of Minnesota, Minneapolis. 

Twenty of the most widely used orthogonal and 
special purpose electrocardiographic lead systems 
have been tested and evaluated in terms of an homo- 
geneous torso model. In each case the average 
strength and spatial orientation of the lead have been 
calculated in terms of the mean magnitude and direc- 
tion of its transfer impedance vector. The variability 
of each lead has also been determined in terms of 
the standard deviations from these means, angularly 
and in magnitude. From these data it is possible to 
tell quickly whether a lead is uniform or erratic, weak 
or strong, and whether it nearly coincides with its 
theoretical ideal direction. In addition, for each of 
the nominally orthogonal systems, a set of combining 
coefficients has been calculated which will, on the 
average, normalize and orthogonalize the system. 
With the aid of these coefficients, signals from a 
familiar orthogonal lead set can be combined by sim- 
ple resistive networks after the usual 3-channel 
preamplification to give the best orthogonal set of 
potentials available from the leads being used. This 
does not mean that the system will be made uniformly 
orthogonal if it was initially badly distorted, but in 
terms of the homogeneous model, the corrected sys- 
tem will have zero mean angular deviation from 
orthogonality throughout the heart region and will be 
standardized to a strength of one ohm/cm of transfer 
impedance. (Aided by grants from PHS H-513, Min- 
nesota Heart Assn. and ONR.) 


566. LEFT VENTRICULAR CATION EXCHANGE: 
EFFECTS OF EPINEPHRINE AND NOR-EPINE- 
PHRINE. Jerry E. Schmitthenner,* Ivan Forte,* 

J. H. Hafkenschiel and Cecelia Riegel.* Lankenau 

Hosp., Philadelphia, Pa. 

Effects of 30-min drug infusions (dose rate of 3 
ug/kg/min for both epinephrine and nor-epinephrine) 
were compared with physiological saline infusions in 
16 paired experiments on 6 intact pentobarbitalized 
dogs. Coronary blood flow was measured by N,O 
desaturation and cardiac output by direct Fick method. 
Left ventricular "usage" of sodium, potassium, cal- 
cium and magnesium was calculated by product of 
arterial-coronary sinus difference and coronary blood 
flow. Hemodynamic effects of both drugs were rise 
in mean arterial pressure, fall in pulse rate, and in- 
crease in stroke work. Metabolic effects of increased 
body C, consumption, rise in arterial glucose and 
lactate concentration, arterial Hb and hematocrit and 
marked increase in percentage of O, saturation of 
coronary sinus blood were more pronounced with 
epinephrine. Control left ventricular usages showed 
wide variation for Na(0.3214.1) mEq/kg left ventricle) 
and Ca(.1+1.2) with less variability for K(.04+0.2) and 
Mg(.04+0.2). No significant alteration in average 
electrolyte usages for 30-min drug infusion periods 
was noted. Variations in the Na and K concentrations 
and usages at 3 different intervals during the infusion 
periods have been observed. Ne correlation between 
K usage and ECG T wave amplitude was noted. (Sup- 
ported by grants from Natl. Heart Inst., PHS, H1817, 
HF6498, Tobacco Industry Research Comm QH-17, 
Heart Assn, of S.E. Pennsylvania and Comm. on Prob- 
lems of Alcohol of Natl. Acad. of Science-Natl. Re- 
search Council (UV25).) 
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567. COMPARATIVE ELECTROLYTE LEVELS OF 

RESTING AND ACTIVE SALIVARY GLANDS, L. 

H. Schneyer and C, A. Schneyer.* Physiology and 

Clin. Dentistry Depts., Univ. of Alabama Med. 

Ctr., Birmingham. 

Recent work concerned with mechanisms of control 
of amylase synthesis by digestive glands of the rat 
= suggested differences in the control pattern for 

as compared to parotid gland (Am. J. 
Physiol. 187:403, 1956). Current investigation further 
indicates that, for the total gland, electrolyte balance 
in the resting state and electrolyte change accompany- 
ing parasympathomimetic stimulation differ in the 
two gland groups. Thus, resting submaxillary gland 
has a relatively high potassium and low sodium 
(Na/K = .44), while resting parotid gland has a rela- 
tively low potassium and high scdium( Na/K= .94). 
Stimulation for 20 min by pilocarpine results, in the 
case of submaxillary gland, in a loss of potassium and 
gain of sodium (Na/K = .63). This effect of stimulation 
is in accord with observations of Wills and Fenn. 
Similar stimulation of parotid gland, however, results 
in a loss of sodium and no significant change in 
potassium (Na/K = .77). Thus, although the electrolyte 


‘ pattern (intra- and extracellular Na plus K) differs 


in the case of the 2 glands for the resting state, stim- 
ulation, which in each instance initiates or prepares 
the gland for accelerated synthesis, results in a 
change in electrolyte balance so that, in the stimulated 
state, the electrolyte pattern in the 2 glands is more 
nearly similar, 


568. PERITONEAL ABSORPTION OF LABELED 
RED BLOOD CELLS AND ALBUMIN BY THO- 
RACIC AND RIGHT LYMPHATIC DUCT ROUTES 
IN ANESTHETIZED RATS. John C. Schooley* and 
W. O. Reinhardt. Donner Lab. and Dept. of Anat- 
omy, Univ. of California, Berkeley. 

Studies of the relative significance of the 2 major 
lymphatic drainage routes of the peritoneal cavity in 
the removal of red blood cells and protein from the 
peritoneal cavity of the anesthetized cat have shown 
that the larger proportion of these substances is found 
in lymph draining from the right lymphatic duct 
(Courtice and Simmonds, Physiol. Rev. 34:419, 1954). 
Experiments performed on the rat, however, suggested 
that the thoracic duct drainage is more important in 
the removal of protein absorbed from the peritoneal 
cavity (Abdou, Reinhardt and Tarver, J. Biol. Chem. 
194:15, 1952). In the present experiments, lymph 
flowing through each duct in the rat was collected 
simultaneously. The content in lymph of i.p. injected 
Fe59 labeled red blood cells or 1131 labeled rat 
albumin was measured. In 4 rats which received an 
i.p. injection of labeled red blood cells as whole 
blood, an average of 34% was found in thoracic duct 
lymph, and 11% in right duct lymph after 24 hr of 
collection. In 4 rats which received i.p. injections 
of labeled rat albumin, an average of 61% was found 
in thoracic duct lymph as compared with a total of 
15% in right duct lymph after a 12-hr period of col- 
lection. This evidence indicates that species differ- 
ences must be considered in the evaluation of the 
significance of lymphatic drainage from the peri- 
toneal cavity. 
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569. ACTION OF CHLORPROMAZINE ON RESPIRA- 
TORY RESPONSE TO HYPOXIA. Robert T. Schopp 
(intr. by Richard W. Whitehead). Physiology Dept., 
Univ. of Colorado Med. Ctr., Denver. 
Chlorpromazine has been reported to completely 

suppress chemoreceptor activity. Accordingly one 

might anticipate that stimuli which act at the chemo- 
receptor sites should be less effective after admin- 
istration of chlorpromazine. Dogs were anesthetized 
with chloralose (70 mg/kg). Respiratory activity was 
recorded by allowing the expired air to pass through 

a gas meter. The respiratory response to 9% O, (91% 

N.) was determined in 16 animals. The response to 

of O. was again determined in 8 animals 30 min after 

intravenous injection of chlorpromazine (5 mg/kg) 
and in 6 animals 30 min after a control injection of 

Ringer solution. After the injection of chlorpromazine 

the increase in volume of expired air in response to 

hypoxia was about 2-1/2 1. greater than before injec- 
tion while after giving Ringer solution the response 

to hypoxia was similar to that observed before the 

injection. Thus a decrease in respiratory sensitivity 

to hypoxia which might be anticipated on the basis of 
the reported suppression of chemoreceptor activity 

after chlorpromazine was not evident, but, rather a 

greater respiratory response was observed. 


570. NEUROMUSCULAR IMPAIRMENT FOLLOW- 
ING COOLING OF RABBIT'S LEG IN WATER AT 
2°C. Donald Scott, Jr., Ann Sayen* and Hugh 
Montgomery. Physiology and Medicine Depts., 
Univ. of Pennsylvania, Philadelphia. 

To study residual impairment resulting from ex- 
posure to wet cold, one hind leg of the rabbit was 
immersed in water at 2°C for 4 hr and was compared 
with its unchilled control after 4 hr of rewarming in 
regard to 1) height of combined nerve action potential, 
2) tension of muscle in response to stimulation of its 
nerve and 3) tension produced by muscle from direct 
stimulation. While nerve action potential sustains 
least impairment, the neuromuscular junction is most 
markedly affected: muscle suffering to an intermedi- 
ate degree. In similar studies of muscle tension 
alone, made at various intervals following cooling; 
tension produced by muscle in response to stimulation 
of its nerve returns toward control values 3 days after 
cooling; following which there is a decrease, with 
eventual return toward recovery after 3 wk. Over- 
all impairment may be due to 2 separate processes 
which progress and recover at different rates and 
may involve primarily separate neuromuscular ele- 
ments. Evidence suggests that the short duration 
process may relate to a redistribution of fluid and 
electrolytes during cooling. However, myelin may be 
modified during cooling, and this change will not 
affect the action potential for several days, when 
myelin begins to break up and block conduction. Final 
recovery would be expected to follow the time course 
of Wallerian regeneration. (Supported by contract 
between Office of Naval Research and Univ. of 
Pennsylvania.) 
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571. KETOGENIC ACTION OF CORTISONE IN THE 
DIABETIC RAT. R. O. Scow, S. S. Chernick* and 
B. A. Guarco,* Lab. of Nutrition and Endocrinol- 
ogy, Natl. Insts. of Health, Bethesda, Md. 
"Totally" pancreatectomized rats (Scow, Endocri- 
nol 60:359, 1957) developed severe ketosis when 
cai was withheld. Within 48 hr the concentration 
of ketone bodies in the blood increased more than 150 
mg/100 ml and the total lipids, 300 mg/100 ml. Ex- 
tirpation of the pituitary or adrenal glands at the time 
of withdrawal of insulin (and food) prevented develop- 
ment of ketosis and hyperlipemia. Administration of 
a large dose of highly purified growth hormone, 
5 mg/day, had very little effect on blood ketone bodies 
(increased < 10 mg/100 ml) and blood lipid levels of 
fasting hypophysectomized-pancreatectomized rats, 
On the other hand, cortisone acetate, 4 mg/day, pro- 
duced very severe ketosis and the rats died within 
24 hr. The terminal blood ketone body levels ex- 
ceeded 150 mg/100 ml. This dose of cortisone had 
very little effect on the blood lipid levels. The liver 
glycogen in the cortisone treated rats averaged 1.5% 
although they had been fasted for more than 24 hr. 
There was no ketogenic effect of cortisone (4 mg/day) 
in fasting normal or hypophysectomized rats. The 
results would suggest that the ameliorative effect of 
hypophysectomy on diabetes in the rat is due primarily 
to suppression of adrenal cortical secretions. Fur- 
thermore, these findings would suggest that the 
ketogenic action of cortisone is prevented by insulin. 





572. THERMAL REFLEX SWEATING IN PARA- 

PLEGIC MAN. Russell C. Seckendorf* and Walter 

C. Randall. Dept. of Physiology, Stritch School of 

Medicine, Loyola Univ., Chicago, Ill. 

Thermal sweating responses in the normal subject 
are characterized by a consistent pattern of recruit- 
ment in which sweating first occurs on the lowermost 
portion of the body and then proceeds cephalad to 
ultimately include all regional areas. This general 
pattern also maintains if only the upper or lower half 
of the body is heated. Investigation of paraplegic 
subjects was limited to surgically verified, anatomi- 
cally complete, spinal transections between the levels 
of T; and Tg. Sweating responses were recorded by 
a new procedure in which paper coated with palladium 
chloride is applied to a skin area on which potassium 
iodide has been painted. In the presence of sweat, a 
precipitate of palladium iodide produces distinct and 
permanent dark spots on the paper. As the climate 
chamber temperature was progressively elevated 
sweating first appeared on the lower extremities of 
the paraplegic patient. Although of low intensity, the 
response followed an essentially normal pattern of 
recruitment. Thus, a coordinated somatic thermal 
sweating reflex was mediated at spinal levels. When, 
only that portion of the body below the lesion was 
heated in the chamber a similar recruitment pattern 
was demonstrated. However, when only that portion 
of the body above the lesion was heated the recruit- 
ment pattern was broken. Sweating occurred first 
on the upper portion of the body and on the lower 
extremities only after prolonged heating. 
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§13. SOME PROPERTIES OF PURIFIED THROMBIN. 
Walter H. Seegers, Walter G. Levine,* Ricardo H. 
Landaburu* and Robert S. Shepard.* Dept. of 
Physiology and Pharmacology, Wayne State Univ., 
Detroit, Mich. 

The esterase activity obtained from prothrombin 
isnot always equated with the clotting activity. The 
latter can be lost entirely while esterase activity is 
still powerful. This esterase thrombin does not cul- 
tivate plasma Ac-globulin. Conversely the esterase 
activity of thrombin can be depressed with such 
agents as purified platelet factor 3, protamine sulfate 
or concentrated sodium citrate solutions. Conditions 
that depress esterase activity of thrombin seem to be 
the optimum or best for prothrombin activation. 
Thrombin is considered as the activator of pro- 
thrombin. Biothrombin passed through a column of 
amberlite IRC-50 (XE-64) yields a fraction homogene- 
ous when examined with an ultracentrifuge. The 
sedimentation constant S = 3.9 was found. The activity 
is 4,100 units/mg dry weight. The activity of purified 
prothrombin is about 2,000 units/mg dry weight and it 
has a molecular weight of 62,700; hence the calculation 
2000/4100 x 62,700 or 30,600 is the probable molecular 
weight of resin thrombin. It digests fibrin substrates. 
In 25% sodium citrate solution resin thrombin under- 
goes alterations and the activity is then associated 
with a structure of lower molecular size. 











574. IMPAIRMENT OF OVIDUCAL PASSAGE OF RAT 
OVA. Sheldon J. Segal,* Warren O. Nelson and 
Anthony Boccabella.* Lab. of the Population Coun- 
cil, Rockefeller Inst., New York City and Dept. of 
Anatomy, State Univ. of Iowa, Iowa City. 

Following initial observations that a non-estrogenic 
triphenylethylene derivative prevents litter-bearing 

in rats, an analysis was made to determine the specific 

time in the course of reproductive events when the 

compound exerts its effect and to identify its site of 
action. 1-(p-2-Diethylaminoethoxyphenyl)-1-phenyl- 
2-p-anisylethanol, referred to hereafter as MER-25, 
was given orally at a dose of 25 mg/kg body weight 
daily or sub-cutaneously in the daily dose of 5.0 mg. 

When treatment was delayed until after the 4th day 

post-copulation, pregnancy was maintained and litters 

were delivered at term. Contrarily, no trophoblast 
implantations occurred in 32 animals treated during 
the first 4 days after mating with proven male 
breeders. This period corresponds to the time of 
passage of the ova through the oviducts and the 
concomitant events of sperm penetration, amphimixis, 
morula formation and the initiation of corpus luteum 
function. Presumably, an antagonistic influence on 

any of these reproductive phases would result in the 

noted anti-fertility effects. Following MER-25 treat- 

ment during the period of oviducal passage of ova, 
ovarian histology appeared normal. The newly-formed 
corpora lutea showed no signs of regression. The 
patent uteri were developed to a normal pre-implan- 
tation condition. Serial sections of oviducts revealed 
the fact that ova of females treated with MER-25 
wderwent rapid degeneration after completion of the 
second maturation division. 
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575. CONVULSABILITY OF SEMIDECEREBRATE 
AND CORPUS CALLOTOMIZED ANIMALS, J. J. 
Seguin,* N. A. Fretz* and G. W. Stavraky. Dept. 
of Physiology, Univ. of Western Ontario, London, 
Canada. 

It has been reported that cats become more sensi- 
tive to convulsant agents following the removal of 
various parts of the cerebral hemispheres or section 
of the corpus callosum. Five to 8 months after 
removal of 1 cerebral hemisphere, the median con- 
vulsant dose (CDs) of pentylenetetrazol (s.c., 25-51 
mg/kg) for 24 Wistar rats was found to be 32 mg/kg 
(95% confidence limits of 27-30 mg/cg) as compared 
to a CD cy of 44 mg/kg (95% confidence limits, 36-54 
mg/kg) for an equal number of controls. In 45 
Sprague-Dawley rats 5 months after section of the 
corpus callosum the CDs, was 33 mg/kg (95% confi- 
dence limits of 30-37 mg/kg) and that for 45 controls 
35 mg/kg (95% confidence limits, 32-39 mg/kg). When 
34 mg/kg of pentylenetetrazol was injected repeatedly 
at weekly intervals the operated animals had a sig- 
nificantly greater percentage of convulsions than the 
control group on the 2nd and 3rd injection, the con- 
vulsion being of longer duration and greater severity. 
On subsequent injections there was a gradual reduc- 
tion in the convulsability of the operated animals and 
an increase in the convulsability of the control group. 
It is concluded that white rats as well as higher 
mammals can be sensitized to the action of convulsant 
agents by partial denervation of various regions of 
the central nervous system and that the increase in 
convulsability is statistically significant. (With 
financial assistance from National Health Grant 
Admin, and the Natl. Research Council of Canada.) 





576. HEMODYNAMIC EFFECTS OF ISOPROTER- 
ENOL BEFORE AND AFTER PILOCARPINE. 
Roger W. Sevy and Adolph P. Roszkowski.* Dept. 
of Pharmacology, Temple Univ. School of Medicine 
and Div. of Med. Sciences, McNeil Labs., Inc., 
Philadelphia, Pa. 

Reversal of the depressor effect of isoproterenol 
has been observed following pre-treatment with a 
variety of agents (ergotamine, ergotoxine, pilo- 
carpine, acetylcholine, neostigimine, vasopressin). 

It has been hypothesized that a pressor effect of iso- 

proterenol may result from increased cardiac activity 

providing there is a pre-existing maximal constriction 
or maximal dilatation of peripheral vessels. In this 
study the effects of intra-arterial and intravenous doses 
of isoproterenol on heart rate, force of cardiac con- 
traction, arterial pressure, and femoral artery blood 
flow were examined before and after intravenous and 
intra-arterial doses of pilocarpine. All responses 
were determined in dogs anesthetized with sodium 
pentobarbital. Before pilocarpine, the expected in- 
creases in heart rate and force of cardiac contrac- 
tion, and the decrease in arterial pressure were 
observed with intravenous isoproterenol (0.5-1.0 
ug/kg); intra-arterial doses (0.005-0.1 . g/kg) always 
increased femoral artery flow and decreased vas- 
cular resistance as calculated from pressure/flow 
ratios. After intravenous pilocarpine (0.5 mg/kg), 
intravenous isoproterenol frequently produced either 
no effect on, or increase in, blood pressure; heart 
rate and force of contraction were still increased. 

The vasodilator action of intra-arterial isoproterenol 

was prevented or diminished by intravenous pilocar- 

pine but was inconsistently modified by intra-arterial 
pilocarpine (0.025-0.05 mg/kg). At the time the vas- 
cular responses to isoproterenol were modified, pre- 
existing femoral artery resistance was increased, 
decreased or unchanged. 
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577. EFFECT OF COCAINE ON SODIUM AND PO- 
TASSIUM FLUXES IN TOAD SCIATIC NERVE. 


A. M. Shanes. Natl. Insts. of Health, Bethesda, Md. 


Unidirectional fluxes of sodium and potassium in 
the sciatic nerve of Bufo marinus have been studied 


in the usual way by measuring the uptake or the release 
of the radioisotopes by this tissue. The effect of 0.1% 


cocaine on influxes differs substantially from that on 
outfluxes. Potassium influx is depressed to about the 
same absolute amount whether it has been previously 
reduced to about 1/3 by metabolic inhibition (oxygen 
lack + iodoacetate) or not. This depressed influx 
remains roughly constant in cocaine for at least 4 hr 
in the metabolically uninhibited preparation, but the 
outflux undergoes only a transitory decline, returning 


within 2-3 hr almost to the original level. In inhibited 


nerves, however, in which potassium outflux is 50% 


greater than in uninhibited preparations, the anesthetic 


causes a sustained suppression of this 50% increment 
in outflux; such action on the augmented potassium 
outflux of inhibited nerves can be shown to be due to 
a depression of enhanced sodium influx, which is re- 


sponsible for the accelerated potassium outflux during 
metabolic inhibition. Sodium outflux in uninhibited and 


inhibited sciatics is unaffected by the alkaloid. The 

significance of these findings for the mechanisms of 
cocaine action and of passive and active transport of 
sodium and potassium ions will be discussed. 


578. BEHAVIOR OF RADIATION PROTECTIVE 
AGENT 2-AMINOETHYLISOTHIOURONIUM BRO- 
MIDE HYDROBROMIDE IN AQUEOUS BUFFERED 
SOLUTIONS AND HUMAN SERUM. Bernard 
Shapiro (intr. by J. R. Elkinton). Radiology Dept., 
Albert Einstein Med. Ctr., Southern Div., Phila- 
delphia, Pa. 


2-Aminoethylisothiouronium (AET) bromide hydro- 


bromide was added to aqueous buffered solutions and 
to human serum in vitro. The products formed were 





isolated, partially identified, and quantified by the use 


of paper chromatography, paper electrophoresis, and 
sulfur-35 labeled AET of high specific activity. In 
aqueous solutions, the addition of AET resulted in the 
formation of 2-aminothiazoline, a guanido sulfhydryl 
compound (presumably mercaptoethylguanidine), and 
the disulfide of the latter compound. The proportions 
of these products varied with the pH, temperature, 
and age of the buffered solutions. Irradiation, by 
cobalt-60 gamma rays, of solutions containing the 
sulfhydryl compound produced the disulfide; irradia- 
tion of solutions containing the disulfide produced 
several unidentified products. In human serum in 
vitro, the addition of AET resulted in the appearance 
of 2-aminothiazoline, the sulfhydryl and disulfide 
compounds, and a protein-bound form. The protein 
binding was mainly with the albumin fraction but all 
of the serum protein fractions appeared to bind some 
AET. Irradiation of serum to which AET had been 
added did not yield radiation products. The serum 
appeared to protect the sulfhydryl and disulfide com- 
pounds from change by irradiation. 
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579. MITOCHONDRIAL ELECTROLYTES AND 
WATER: EFFECT OF ADRENALECTOMY, 
Leonard Share. Dept. of Physiology, Western Re. 
serve Univ., Cleveland, Ohio. 

Movements of potassium, sodium and water were 
studied in liver and kidney mitochondria obtained 
from rats which had been adrenalectomized 6-7 days 
previously and which were allowed free access to 
food and tap water. In one series of experiments 
mitochondria were depleted of potassium by incuba- 
tion in a potassium free medium. Adrenalectomy was 
without effect on the rate of depletion of potassium, 
the ability to reaccumulate potassium when it was 
added to the medium, the mitochondrial sodium con- 
centration or water content. Neither the gain nor the 
loss of mitochondrial potassium had an effect on the 
mitochondrial water content or sodium concentration, 
In a second series of experiments mitochondria were 
initially incubated in a low sodium medium. Adreno- 
cortical insufficiency resulted in a slightly higher 
sodium concentration in kidney mitochondria, but did 
not alter the liver and kidney mitochondrial 
concentration or water content or the ability of the 
particulates to accumulate sodium when it was added 
to the medium. Accumulation of sodium was accom- 
panied by a loss of potassium from the particulates, 
The failure to demonstrate any aberration in the 
handling of sodium, potassium or water by liver and 
kidney mitochondria in vitro when there is a marked 
derangement of electrolyte metabolism in vivo may 
indicate that mitochondria are not directly in elec- 
trolyte transport. (Supported by research grant 
H-1640 (C4), Natl. Heart Inst., PHS.) 


580. EFFECT OF SEROTONIN AND ITS PREC 

ON INTERDIGESTIVE GASTRIC SECRETION IN 

THE RAT. Harry Shay, David C. H. Sun* and 

Margot Gruenstein.* Fels Research Inst., Temple 

Univ. Med. Ctr., Philadelphia, Pa. 

We reported (Fed. Proc. 16:118, 1957) the inhibi- 
tory effect of serotonin on gastric secretion in rats 
last year. For this report we have investigated the 
action of its precursor, 5-Hydroxytryptophan and of 
iproniazid which increases serotonin in the brain by 
inhibiting the action of monamine oxidase. Rats 
weighing 120-200 gm were used. In all experiments, 
litter mates served as control and treated animals, 
After proper starvation the pylorus was ligated and 
the stomach lavaged with saline and emptied com- — 
pletely. Three groups of experiments were done wilh 
iproniazid: (marsilid) at 3 dose levels of 10, 20 and4# 
mg/100-gm body weight and 5-HTP, at 2 dose levels 
of 1 and 2 mg/100 gm. 5-HTP was given at the time 
of pylorus ligation while marsilid was given 1 hr 
before ligation. Four hours after pylorus ligation, 
animals were sacrificed and their gastric content cdl: 
lected quantitatively. These were measured and 
analyzed for free and total acidity and pepsin con- 
centration. The results show that both marsilid and 
5-HTP produce a significant depression in volume, 
acid and pepsin output of gastric secretion. The 
degree of suppression, in acid output, will be com- 
pared with that after serotonin, and an interpretation 
of the results will be discussed. 
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§81. COMPARISON OF ESTIMATES OF PULMONARY 

DIFFUSING CAPACITY BY STEADY-STATE METH- 

ODS USING OXYGEN AND CARBON MONOXIDE IN 

NORMAL SUBJECTS AT DIFFERENT LEVELS OF 

EXERCISE. R. H. Shepard, H. B. Martin,* H. A. 

White,* S. Permutt,* E. Varnauskas* and R. L. 

Riley. Depts. of Medicine and Environmental Med- 

icine, Johns Hopkins Univ., Baltimore, Md. 

Two methods for estimating pulmonary diffusing 
capacity (steady-state O, method of Lilienthal and 
Riley and steady-state CO method of Filley) were 
compared by applying them simultaneously in 3 nor- 
mal young men at different levels of treadmill exer- 
cise with and without hypoxia. Cardiac output (indi- 
cator dilution) was estimated at the same time. 
Subjects were studied at each of 4 levels of exercise 
producing oxygen uptakes between 1 and 2-1/2 1/min 
and cardiac outputs between 9 and 22 1/min. Diffusing 
capacity for CO increased progressively with increas- 
ing exercise in all subjects. It was higher during 
hypoxia than during air-breathing at the same level 
of exercise, as were total ventilation, tidal volume 
and cardiac output. It appears that this increase in 
Dep cannot be explained solely on the basis of in- 
creased affinity of hemoglobin for CO during hypoxia. 
Diffusing capacity for oxygen did not increase sig- 
nificantly with increasing exercise after cardiac out- 
put had reached 15 1/min. These data support the 
belief, based on theoretical considerations, that the 
steady-state Do, and the steady-state D., are not 


related in the same way to the diffusing capacity of 
the lung. (Supported by Air Force, ONR, and PHS.) 











COMPONENTS OF PULSE WAVES IN DORSALIS 
PEDIS AND RADIAL ARTERIES, Richard B. 
Shepard (intr. by William S. Blakemore), Harrison 
Dept. of Surgical Research, Univ. of Pennsylvania 
Schools of Medicine, Philadelphia. 

Simultaneous pulse wave forms in the radial and 
dorsalis pedis arteries from a horse, 9 normal dogs, 
and 15 abnormal dogs with abdominal aortic grafts, 
hypertension, unilateral nephrectomy, chronic lower 
aortic occlusion, or heart block were recorded. The 
approximate rate of change of pressure (dp/dt) was 
also recorded. In dogs awake but sedated with sodium 
pentothal, dorsalis pedis dp/dt maxima occurred 
within 0.05 sec of radial minima, and vice versa, ex- 
cept that radial dp/dt recordings frequently had small 
high frequency components not found in curves from 
the dorsalis pedis arteries. Dorsalis pedis systolic 
dp/dt maxima frequently occurred coincidently with 
an inflection point in the radial dp/dt. Hypertensive 
dogs had similar maxima and minima within 0.01 sec 
and the inflection point often became a minimum. 
Pulse transmission was delayed 0.06 sec or longer 
by a 10-in. aortic homograft looped subcutaneously, 
but dp/dt peaks were delayed only 0.01 sec. Addi- 
tional pre-dicrotic components in the radial artery 
wave form were noted following insertion of a 10-in. 
Dacron aortic graft. Distal extremity dp/dt curves 
at time of minor decreases in heart rate were found 
in some animals to exhibit a small additional diastolic 
wave which would have coincided with the next systolic 
pulse had the heart rate not changed. (Supported by 
Southeastern Pennsylvania Chapter of Amer. Heart 
Assn. and Hartford Fndn.) 
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583. "PARTITIONAL RESPIROMETRY" IN NORMAL 
AND EMPHYSEMATOUS SUBJECTS. Roy J. 
Shephard (intr. by Robert A. Kehoe). Dept. of 
Preventive Medicine and Industrial Health, Univ. 
of Cincinnati, Cincinnati, Ohio. 

Modern developments of infra-red gas analysis 
now permit the simultaneous and continuous analysis 
of*expired Concentrations of ethyl ether, carbon 
monoxide, and acetylene, when subjects breathe a 
composite mixture of low concentrations of these 3 
gases in atmospheric air. If the physiological dead 
space is known and tidal volume and minute volume 
are recorded, it becomes possible to calculate 3 
distinct elements of the over-all pulmonary functional 
capacity—effective alveolar ventilation, effective pul- 
monary diffusing capacity, and effective pulmonary 
blood flow. It should be noted that the effective dif- 
fusing capacity is independent of abnormalities of gas 
distribution and perfusion, but does include the re- 
sistance of the red cells to gas uptake. In normal 
healthy subjects, the effective ventilation is larger 
than is suggested by the helium mixing index (Gilson 
and Hugh-Jones, M.R.C. Spec. Rep. 290, 1955). The 
effective diffusing capacity is also appreciably larger 
than the values yielded by traditional steady-state 
methods, although absolute accuracy is limited by the 
method of calculation, which depends upon the estima- 
tion of a number of small differences. Comparison 
of the effective pulmonary blood flow with direct Fick 
measurements of total blood flow has yet to be com- 
pleted, but in most subjects the effective blood flow 
seems smaller than the expected cardiac output. In 
elderly patients with emphysema, the defect of gas 
transfer does not seem to be related purely to ab- 
normalities of gas distribution, since both effective 
diffusing capacity and effective pulmonary blood flow 
are also much below normal values. 





584. REFLEX CONTROL OF RESISTANCE BLOOD 
VESSELS OF HUMAN SKELETAL MUSCLE. J. T. 
Shepherd, I. C. Roddie and R. F. Whelan (intr. by 
E. H. Wood). Physiclogy Dept., The Queen's Univ., 
Belfast, North Ireland. 

Passive elevation of the legs of a recumbent subject, 
negative pressure breathing, or rapid alternating 
positive and negative intrathoracic pressure changes 
cause an increase in forearm blood flow. This is due 
to reflex dilatation of resistance vessels, since it is 
abolished by blocking of the nerves to the forearm 
vessels. The oxygen saturation of deep venous blood, 
draining mainly muscle, increases, while that from 
the superficial veins, draining mainly skin, shows no 
comparable change. This suggests that the vaso- 
dilatation is in the skeletal muscles. Since the vaso- 
dilatation was not greater than that produced by 
blocking of the deep forearm nerves, it can be ac- 
counted for by reduction in activity of vasoconstrictor 
nerves. A decrease in forearm blood flow follows 
the Valsalva maneuver. By the same technics it can 
be shown that this is due to reflex constriction of 
muscle vessels. There is no evidence that the blood 
vessels in human skeletal muscle contribute to the 
blood-pressure responses which follow changes in 
the activity of the receptors in the carotid sinus 
(Ernsting and Parry, J. Piya 137:45-46, 1957; 
Roddie and Shepherd, J. Physiol. in press). It is 
suggested that these reflex changes in muscle blood 
flow are caused by stimulation of receptors in the 
low-pressure blood vessels of the thorax (Roddie, 
Shepherd and Whelan, J. Physiol. 137:53-54, 1957). 
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585. EFFECT OF DOSE AND POSTIRRADIATIONIN- 
TERVAL FOR THRESHOLD OF RADIATION EDE- 
MA LOCALLY PRODUCED IN THE RAT FORE- 
LIMB. C. W. Sheppard and E. B. Darden, Jr.* 
Div. of Physiology, Univ. of Tennessee, Memphis, 
and Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

Massive X-irradiation of the rat forelimb with 
body shielding produces large gains in extracellular 
muscle water (Wilde and Sheppard, Proc. Soc. Exper. 
Biol. Med. 88:249, 1955). Total water gain for ex- 
posed limb relative to opposite limb as control was 
followed for 33 hr after 75 kr, and for 72 hr after 37 
and 18 kr. An immediate small but significant rise, 
possibly caused by hyperemia, is seen lasting for 8- 
12 hr; then a rapidly increasing rate of water gain, 
particularly at the higher doses, tending ultimately 
to stabilize at a ratio of 2.2 times the control limb in 
the 37-kr rats, and 1.3 in the 18-kr animals. Onset 
of the effect is significantly delayed at the intermedi- 
ate dose. At the low dose, statistical fluctuation tends 
to somewhat obscure the threshold. Injection of T1824 
and of 1!31-jabeled serum albumin both show that 
endothelial permeability of the vascular bed is greatly 
increased. A significant depression of the effect is 
obtained by postirradiation treatment with diphen- 
hydramine, although only at the highest dose tolerated 
by the animals. These findings, together with the 
delayed onset and rapidly increasing edema, once it 
appears, suggest that it is part of a postirradiation 
inflammatory reaction. 





586. DNA SYNTHESIS, CELL DUPLICATION AND 
MIGRATION IN THE SMALL INTESTINE OF NOR- 
MAL AND IRRADIATED MICE. F. G. Sherman, 

G. Brecher, E. P. Cronkite and H. Quastler.* 

Biology Dept., Brown Univ., Providence, R.I. Natl. 

Inst. of Arthritis and Metabolic Diseases, Bethesda, 

Md., Med. and Biology Depts., Brookhaven Natl. 

Lab., Upton, N. Y. 

Young adult mice received 15-20 «C of tritiated 
thymidine at intervals of 7 or 18 hr before exposure 
to 2000 rads of total body x-radiation. In another 
experiment the mice were irradiated first with 800 
rads or 2500 rads. One hour to 7 days later they 
received 15-20 uC of tritiated thymidine. A number 
of nonirradiated animals were labeled and sacrificed 
at intervals from 10 min to 8 days. Autoradiographs 
were made of the small intestine. In the normal 
animal about 2/3 of the crypt cells are labeled within 
15 min. Label is incorporated into DNA at about the 
same rate in irradiated and normal animals during 





the first hour after irradiation, but decreases markedly 


thereafter. However, at 2 to 3 days after irradiation 
in some cells the label is more intense than normal. 
Surviving cells labeled before irradiation do not lose 
appreciable amounts of label. The migration of 
labeled cells from the crypts to the tips. of the villi 
was not significantly altered by 2000 rads. The cells 
comprising the intestinal mucosa of the small in- 
testine 24-48 hr after irradiation have migrated up 
from the crypts since irradiation. In the irradiated 
animals the crypts are depleted by cell death and cell 
migration. 
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587. A FIGURE OF MERIT FOR CATHETER SAM- 
PLING SYSTEMS. Herbert Sherman,* Robert C, 
Schlant,* William L. Kraus,* Charles B. Moore, 
I,* Florence W. Haynes and Lewis Dexter, 
Lincoln Lab., Massachusetts Inst. of Technology, 
and Depts. of Medicine, Peter Bent Brigham Hosp, 
and Harvard Med. School, Boston, Mass. 

Most catheter sampling systems with laminar flow 
distort the shape of indicator-dilution curves, vitiat- 
ing accurate analysis of their shape. After injection 
of indicator into the left atrium, step-wise concen- 
tration changes occur in the aorta rather than the 
customary smooth curve. Using catheter response 
to an infinitesimal slug of indicator (as predicted by 
Sheppard), one may calculate the system response to 
any time change of indicator concentration, assuming 
laminar flow. A simple figure of merit is the time 
required for the indicator initially to traverse the 
catheter. This time is the catheter volume (V) divided 
by twice the catheter flow per unit time (Q). This 
time must be small compared to expected time of 
change of indicator concentration at the catheter 
input. Theoretical and model studies employing an 
expected concentration change period of once per 
pulse require the ratio of V/2Q to be 0.5 interpulse 
time or less for faithful recording. Similar distor- 
tion is postulated in blood vessels with comparable 
dynamics, e.g. brachial, radial, femoral arteries. 
These considerations indicate the need for a sampling 
system which has a value for V/2Q less than 0.5 
interpulse time and which can be used as close as 
possible to the output of the system under study, e.g. 
aorta or pulmonary artery. 











588. FREE ZE-DRYING IN THE STUDY OF ICE 
FORMATION. J. K. Sherman (intr. by R. K. 
Meyer). Amer. Fndn. for Biological Research, 
Madison, Wis. 

Freeze-drying is used in evaluating the relation 
between ice formation and survival during exposure 
of living cells to freezing temperatures, and to 
observe aspects of the process of ice formation. 
Fluids, suspensions of cells, and tissues, prepared 
as permanent mounts, show the microscopic site and 
character of artifacts of ice crystallization induced 
at various rates of cooling as influenced by protective 
substances such as glycerol. Although procedure 
varies with material processed, essential steps are 
1) cooling at desired rate to particular sub-freezing 
temperature; 2) vacuum dessication at sub-freezing 
temperature; 3) exposure to absolute alcohol to "fix" 
artifacts; 4) staining with toluidine blue after hydra- 
tion; and 5) dehydrating, clearing, and mounting. 
Results include: 1) modifications in ice formed in 
semen cooled at various rates in the presence and 
absence of glycerol, but no evidence of structural 
alteration in spermatozoa to account for survival 
differences; 2) without glycerol, frozen ascites tumor 
cells are pycnotic and crenated, realizing less 
survival on thawing than the slightly altered glycerol- 
treated cells; 3) unfertilized mouse eggs show 
shrunken cytoplasm with hexagonal crystallization 
artifacts. Surrounding cumulus cells are crenated. 
Glycerol rounds off extracellular ice, prevents 
crenation, and inhibits intracellular crystallization; 
4) intranuclear hexagonal artifacts appear in rapidly 
frozen cancerous kidney tissue, and 5) character of 
ice formation, ice fronts, and crystallization centers 
in egg albumen at different temperatures, depends 
upon rate of cooling. (Partial support from PHS, 
RG-4932.) 
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§89. RENAL FUNCTION AND ELECTROLYTE EX- 
CRETION IN PATIENTS WITH CIRRHOSIS OF 
THE LIVER. Daniel R. Shields, Jr.,* Stephen H. 
Leslie* and Herbert Gershberg. Dept. of Medi- 
cine, College of Medicine, New York Univ.-Bellevue 
Med. Ctr., New York City. 

Twenty-one renal clearances have been done on 10 
ts with cirrhosis of the liver and ascites before 
and after treatment with T-3 (triiodothyronine). The 

T-3 was given either orally daily for periods of from 

$to 80 days or intravenously during the renal clear- 

ance experiments in doses of from 400 to 1090 ug. In 
addition to determining the effects on filtration rate, 
renal plasma flow and minute volume of urine, the 
excretion of sodium and potassium was also measured. 

The effect of T-3 on mercurial diuretics was also 

determined during the test. T-3 consistently produced 

an increase in renal plasma flow whether given orally 
or intravenously. When given orally the increase was 
observed as early as 3 days after the initiation of 
therapy and ranged from 11 to 173%. When given 
intravenously, T-3 caused an increase in the excretion 
of sodium. Potassium excretion was not consistently 
affected by T-3 therapy. The effect of a mercurial 
diuretic on water and sodium excretion was enhanced 
following the administration of T-3 in about half the 
cases. The effects of the administration of T-3 on 
sodium excretion in cirrhotic and normal subjects 
receiving aldosterone intravenously is also being 
studied. 








590. CARDIAC OUTPUT OF ADULT FEMALE RATS 
DURING PERIOD OF MAXIMUM RESPONSE TO A 
GROWTH HORMONE CONTAINING PITUITARY 
EXTRACT. A. L. Siegel and J. D. Emerson (intr. 
by J. M. Bruhn). Dept. of Physiology, Univ. of 
Alabama Med. Ctr., Birmingham, 

In previous work (Fed. Proc. 16:119, 1957) we re- 
ported data showing that the cardiac output of pituitary 
giant female rats, plateaued while still on treatment, 
does not differ meaningfully from that of the normal 
adult female Norway rat. This work raises the ques- 
tion of the relative cardiac output of growth hormone 
treated rats during the period of maximum response 
compared with that of rats plateaued while still on 
treatment at a high dose level. In this experiment, 
adult female rats were injected daily with an alkaline 
extract of bovine anterior pituitaries at a dose level 
equivalent to 12.8 mg growth hormone/kg body wt/day. 
Cardiac output was measured, by direct Fick, using 
mixed venous samples obtained from the right atrium 
by catheterization under light Nembutal anesthesia. 
Thirteen untreated controls weighing 272.0+6.1 gm 
had a mean cardiac output of 21.4+1.75 ml/min/100 
gm, Seven rats treated 12 days, with a mean wt. of 
$29.0:13.0 gm, had a mean cardiac output of 20.541.7 
ml/min/100 gm, while 6 rats plateaued after treat- 
ment for 194 days (mean wt. of 634.0:8.6 gm) had a 
mean cardiac output of 22.7:2.07 ml/min/100 gm. All 
means are reported + their standard errors. (Sup- 
ported in part by Alabama Heart Assn.) 








591. PHARMACOLOGICAL SPECIFICATION OF 
ELECTROGENIC MEMBRANES IN BULLFROG 
CNS. Ernst and Harry Grundfest. Dept. of 
Neurology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Responses to afferent stimuli in bullfrog spinal 
cord develop, after early, spike-like components, a 
later, long-lasting surface-negativity which probably 
originates in the dense superficial projections of 
dendrites. Topical GABA eliminates, but does not 
"reverse" this negativity; amino acid inactivators of 
dendritic ipsp's do not affect it. Spinal dendrites of 
bullfrog therefore respond chiefly, perhaps exclu- 
sively with epsp's; as in mammalian cerebellar cortex, 
ipsp's seem to be sparse, or are absent. Surface 
negativity of optic tectum evoked by stimulating optic 
nerve is reversibly eliminated, not only by GABA, but 
also by w-aminocaprylic acid. However, neither type 
of synapse inactivating amino acid affects responses 
evoked in olfactory bulb by nerve stimulation. Thus, 
several pharmacologically distinct varieties of elec- 
trogenic membrane produce the long-lasting surface- 
negativities of bullfrog CNS. Responses of olfactory 
epithelium to adequate stimuli are not blocked by the 
synaptically active amino acids. This receptor mem- 
brane therefore differs pharmacologically from 
depolarizing, mechanosensory membrane of crayfish 
stretch receptor, which is inactivated by GABA and 
other selective blockaders of dendritic epsp's in 
mammalian cortex. 





592. CONTRALATERAL GLARE EFFECT ON FUSION 
FREQUENCY OF FLICKER (FFF). Ernst Simonson. 
Dept. of Ophthalmology, Univ. of Minnesota Med. 
School, Minneapolis, 

While the FFF involves the whole visual pathway 
there is indirect evidence that in persons with normal 
ocular structure it is determined in the visual cen- 
ters. In view of the increasing application of the FFF 
in physiological stresses and pathologic conditions, 
separation of the central component was desirable. 
Binocular summation effects were found to be too 
variable for use as standard procedure. The FFF 
was measured on the left eye, before and during glare 
exposure of the right eye to 200, 350, and 500 foot- 
candles at the level of the eye. Two levels of bright- 
ness of the test path, differing by 1:10, were used. 
Visual field (1.5°), light-dark ratio (50:50) and sur- 
rounding illumination were kept constant. Artificial 
pupils of 3 mm were used for the low brightness of 
the test patch, but were not necessary for the high 
brightness. The bulk of the experiments (150 subjects) 
was performed with the higher brightness of the test 
patch at the 350 footcandles glare level. Exposure to 
glare of the right eye produced a statistically highly 
significant drop of the FFF of the left eye on the 
average by 2 cps, at a mean initial value of 35 cps. 
The contralateral glare effect was more pronounced 
at the lower brightness of the test patch, but was less 
dependent on the brightness of the glare source than 
direct glare effects. 








Small 


593. SPINAL FLUID PRESSURE CHANGES DURING 
APNEIC OXYGENATION AND CARBON DIOXIDE 
ADMINISTRATION. H. S. Small, S. W. Weitzner 
and G. G. Nahas (intr. by André D. Glinos). Depts. 
of Cardiorespiratory Diseases and Anesthesiology, 
Walter Reed Army Med. Ctr., Washington, D. C. 
Cerebrospinal fluid (CSF) pressures in the cisterna 

magna were measured during apneic oxygenation in 7 

dogs. Denitrogenation was effected by an electroni- 

cally controlled respirator during light pentobarbital- 
succhinyl-choline anesthesia. Intraaortic and central 
venous pressures were also recorded. CSF pressure 
rose an average of 88% within the first 2 min of apnea, 
from an average control value of 12.3 cm H,O. The 
average peak increase (375%) occurred at an average 
time of 8.5 min, although the total period of apneic 
oxygenation averaged 17.6 min. Because the increased 

CO, appeared to be responsible for this rise, 5 of the 

7 dogs were ventilated with high (5-25%) CO, in O, 

after arterial, venous, and CSF pressures had returned 

to control levels. This resulted in consistent, similar 
rises in CSF pressure, again without parallel increases 
in arterial pressure. Venous pressure changes tended 
to parallel CSF pressure changes, but the degree of 
response was usually much less than that of the CSF, 
and in some cases was absent. The initial rise in CSF 
pressure was interpreted as being due to cerebral 
vasodilatation. The later changes may be related to 

CSF production and absorption, and arterial and venous 

pressure. 





594. EFFECT OF SURGICAL STRESS ON EXCRE- 
TION RATE OF URINARY CATECHOLS. Alfred A. 
Smith,* Jack W. Schweitzer* and S. Bernard Wortis, 
Depts. of Psychiatry and Neurology, New York 
Univ. College of Medicine, New York City. 

A study of the non-pressor urinary catechols was 
prompted by the possibility that they are metabolites 
of the catecholamines and that their excretion rate 
might therefore serve as an index of sympathetic 
activity. A simple and rapid method for estimating 
urinary catechols was developed for this study. Fol- 
lowing separation from urine by extraction with ethyl 
acetate, the catechols were measured as fluorescent 
derivatives of ethylene diamine. This modification 
of the Weil-Malherbe method measures the neutral 
catechols which are normally present in urine in con- 
centrations of 5-15 mg/l., estimated as pyrocatechol. 
By this method 84% of added pyrocatechol was recov- 
ered with a S.D.+ 4.9%. A group of 12 surgical pa- 
tients were studied, some of whom underwent simple 
procedures such as herniorrhaphy while others had 
far more extensive surgery. Twenty-four-hour urine 
collections were made for 5 days before and for 7 
days after surgery. In all cases the catechol excre- 
tion rate fell significantly on the day of operation often 
to approximately 20% of the pre-operative values, and 
remained at low levels for 24-72 hr following surgery. 
In some instances a decrease occurred just prior to 
surgery and occasionally a rebound well above pre- 
operative levels was observed on the 3rd post- 
operative day. The urinary excretion rate of the 
17-OHCS was determined in 3 surgical patients and 
in each case elevation of the 17-OHCS paralleled 
diminished catechol excretion. Administration of 200 
mg hydrocortisone daily for several days to 3 normal 
individuals did not alter the catechol excretion rates. 
In 2 of 3 other subjects, daily injections of 100 units 
ACTH-gel for 3 days was followed by increased 
catechol excretion within 24-48 hr after the last hor- 
mone injection. 
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595. EFFECTS OF BLOCKING AGENTS ON SOME 
EFFECTS OF OUABAIN. Jay A. Smith. Dept. of 
Physiology and Pharmacology, Chicago Med. 
School, Chicago, Ill. 
The oxygen consumption: (Qo,) of embryonic chick 


hearts from eggs incubated 5 days was measured in 
the cartesian diver, and simultaneously observations 
were made on the rate and beat of the heart. Aftera 
control period ouabain or a blocking agent was added 
and measurements and observations continued for 30 
minutes. Ouabain, 0.05 mM, caused an increase in 

Qo, accompanied by an initial increase in rate and 


regularity, then appearance of arrhythmias, and finally 
cessation of the beat. Dinitrophenol, 0.05 mM, in- 
creased Q,, and incidence of arrhythmias. Sodium 


iodoacetate, 0.25 mM, decreased Qo, and stopped the 


beat. Sodium fluoroacetate, 25 mM, and sodium 
malonate, 5 mM, decreased Qo, and caused a char- 
acteristic cyclic "stop-go" rhythm, in which the heart 
beat vigorously, slowed, stopped, started beating 
slowly, beat vigorously, etc. Ouabain after dinitro- 
phenol, sodium iodoacetate, sodium fluoroacetate, or 
sodium malonate did not produce its characteristic 
increase in Qo, but still produced its characteristic 


changes in the beat, except when the beat had been 
stopped by the blocking agent. It is concluded that 
phosphorylation (blocked by dinitrophenol), glycolysis 
(blocked by sodium iodoacetate), and the citric acid 
cycle (blocked by sodium fluoroacetate and sodium 
malonate) are essential for the increased Qo, but not 


for the alterations in the beat produced by ouabain. 


596. SURVIVAL OF MOUSE-GROWN RAT ERYTH- 
ROCYTES, L. H. Smith and J. Toha (intr. by 
Alexander Hollaender). Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

Using immunohematological techniques, Makinodan 
(1956) has shown that by the 60th day, 100% of the RBC 
from lethally X-irradiated (950 r) mice given rat bone 
marrow are of rat origin (mouse-grown rat RBC). 
The survival of Cr5!-labeled RBC from these mice 
[(101 x C3H)F ,] was studied in the mouse [(101 «C3H)- 
F |] and in the rat (Sprague-Dawley). The 50% sur- 
vival (the time when 50% of the initial activity re- 
mained) for normal rat RBC in the rat was 17-19 days, 
and the 5% survival time was 50-55 days. The re- 
spective values for survival of mouse-grown rat RBC 
in the rat were 14-16 and 49-54 days and for normal 
mouse RBC in the rat, 2 and 3 days. The 50% survival 
for normal mouse RBC in the mouse was 18-22 days, 
and the 5% survival time was 45-50 days. The respec- 
tive values for survival of normal rat and of mouse- 
grown rat RBC in the mouse were 2 and 3 days. These 
data show that by one physiological criterion RBC of 
irradiated mice (950 r) given rat bone marrow are of 
rat origin because they are compatible with a rat 
environment. 
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§97. ELECTROPHYSIOLOGICAL ANALYSIS OF 
SUPPLEMENTARY MOTOR AREA, Orville A. 
Smith,* June L. DeVito* and Harry D. Patton. 
Dept. of Physiology and Biophysics, Univ. of 
Washington, Seattle. 

In conflict with a previous report that direct re- 
sponses (D waves) in cortico-spinal tracts are 

evoked by stimulation of the supplementary motor 

area, anatomical study has not revealed a direct 

projection from this area to the spinal cord. In the 

present study, evoked activity was recorded from a 

15-u monopolar electrode in either the pyramids or 

the lateral funiculi of monkeys under Dial anesthesia. 

When the bipolar stimulating electrode was in the 

supplementary area and the cathode was nearer area 

4, the evoked potential contained a D component. 

When polarity was reversed, i.e., when the anode was 

the electrode nearer area 4, the D component was 

greatly attenuated while the indirect responses (I 

waves) were nearly unchanged. As stimulus intensity 

decreased; the D wave disappeared before the I waves 

did; as expected, the I waves disappeared first when 

area 4 was stimulated. Monopolar stimulation of the 

supplementary area, a procedure favoring stimulus 
spread, evoked a large D wave. Stimulus spread to 
area 4 is probably responsible for the D waves 
recorded from the pyramidal tract after stimulation 
of the supplementary area. The I waves so evoked 
probably result from impulses relayed through 
synapses in area 4. This pathway has been verified 
anatomically. (Aided by Natl. Insts. of Health (grants 
2B-5082 and B395).) 





§98. CELLULAR MECHANISMS OF COLD ADAPTA- 
TION IN THE RAT. Robert E. Smith and A. S. 
Fairhurst.* Dept. of Physiology, Univ. of Califor- 
nia Med. School, Los Angeles. 

The respiration of different preparations of livers 
of chronically (2°C) cold-adapted and normal Long- 
Evans adult male rats was measured at 37° by the 
direct Warburg method. With Millipore filters for 
aerial suspension of the tissue slices, the Qh, of the 





liver slices from cold-adapted rats was 6712.6 as 
compared with 55.7+2.7 for controls; however, no 
significant difference appeared in the 6, of the 0,25 


M sucrose homogenates of the respective tissues. In 
fluorided systems with a trapping mixture of hexo- 
kinase and glucose, the mitochondrial respiration was 
significantly lower in cold animals, Q" = 45.23.17, 


against the control mean of 74.2+6.2. In absence of 
trapping system, the QN was 47.3:2.7 and 67.6+3.8 


for cold and normal mitochondria, respectively. P/O 
tatios with mitochondria from cold adapted rats 
averaged 0.99+0.072 vs. 2.03+0.155 for normal mito- 
chondria. The QN was markedly lower in the mito- 
chondria of the céld series, i.e., 4.13+0.5 . moles P 
fixed/mg N/hr vs. 13.2+1.2 for the normal. In these 
systems no changes have appeared in specific activi- 
ties of transhydrogenase or TPNH-cytochrome c 
reductase, suggesting that no alteration of pyridine 
nucleotide oxidation pathway is involved. It is sug- 
gested that the increased heat production of the cold- 
adapted mammal is a direct function of an altered 
utilization of the energy derived from oxidative 
metabolism, wherein a physiological uncoupling oc- 
curs, resulting in a net decrease in phosphorus 
esterification, as measured in vitro. 
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599. DIURNAL VARIATIONS IN MICTURITION AND 
DRINKING IN MONKEYS, Wilbur K. Smith 
Alexandra Feldmahn* and venthal.* Depts. 
of Anatomy, Medicine and Pediatrics, Univ. of 
Rochester School of Medicine, Rochester, N. Y. 
Although numerous studies of water intake and 

urinary output have been made in man and in different 

species of mammals, investigations of a similar nature 
in primates appear to be limited to a single animal 

(Krohn and Zuckerman, J. Physiol., 1937). In the 

present research, the patterns of drinking and voiding 

were analyzed in 20 adult monkeys (Macacus rhesus) 

as the initial step in a study of alterations r 

function resulting from cerebral cortical extirpations. 

It was found that monkeys, both male and female, ex- 

hibit a diurnal pattern of micturition characterized by 

a large voiding early in the morning with one or more 

smaller voidings during the day and by long non-voiding 

periods averaging 17.8 hr. The pattern of drinking 
showed greater variation from monkey to monkey and 
for the same animal from day to day than that of mic- 
turition. The finding that a characteristic diurnal 
pattern of micturition exists in monkeys adds another 
to those diurnal rhythms which have been demon- 
strated by investigators for a number of physiological 
phenomena. Initial experiments indicate that the 
diurnal rhythm of micturition in monkeys is related to 
cerebral cortical function, since it can be markedly 
altered by localized extirpations of the cerebral 
cortex. (Supported by a grant from Natl. Inst. of 

Neurological Diseases and Blindness, PHS.) 





600. PROTECTIVE EFFECT OF A COLCHICINE 
DERIVATIVE IN IRRADIATED MICE. Willie W. 
Smith, lo M. Alderman* and Ruth E. Gillespie.* 
Natl. Cancer Inst., NIH, Bethesda, Md. 

Trimethyl colchicinic acid methyl ether d-tartrate, 
given as an i.p. injection of 0.5 mg 24 hr before ex- 
posure to lethal radiation (1000 r, 2.5 mev, maximum 
survival time 13 days) resulted in survival of 15 out 
of 16 mice, At 1100 r 60% of 50 mice given 1 mg of 
the colchicine derivative survived. No effec: on sur- 
vival occurred at radiation exposures which killed in 
3-7 days. Given 6 or 3 days before or immediately 
after 1100 r the injection was ineffective. A series 
of 3 injections of 0.5 mg each, given 7, 4 and 1 day 
prior to irradiation, was also without effect on sur- 
vival. With successful treatment, the granulocyte 
counts fell as low in treated as in control mice but 
recovery began much earlier, being apparent 6 days 
after exposure to 900 r. The possibility of a rela- 
tionship between effect on survival and effect on 
mitosis of marrow cells will be discussed. 
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601. UROKINASE EXCRETION IN MAN AND ANI- 
MALS. Fotios E. Smyrniotis (intr. by William M. 
Landau). Jewish Hosp., St. Louis, Mo. 

The finding that normal urine would cause the 
dissolution of impure fibrin clots, formerly attributed 
to its trypsin content, is known to result from its con- 
tent of a plasminogen activator, urokinase. The site 
of urokinase production is unknown, but its high con- 
centration in normal urine suggests that it may play 
an important physiological role in intravascular, 
intrarenal or urinary tract fibrinolysis. 1150 urine 
samples were collected from 267 patients under stand- 
ard conditions and the urokinase excretion determined 
by the fibrin plate method. Due to the variability in 
fibrinogen substrates, a unit was defined in terms of 
a standard urokinase preparation. The urokinase 
excretion during the standard 3-hr collection period 
in normal subjects was found to be 5,300+4,500 units 
and this rate was correlated with the 24-hr excretion 
rate. Though normal subjects showed a wide range 
of daily excretion rates these were independent of age, 
sex, and urine volume. Considerable variation of 
urokinase excretion was found in disease, the most 
notable changes being the reduction in uremia, due to 
primary renal disease, (p < 0.001) and the increase in 
excretion in the later course of myocardial infarction 
(p < 0.001). This latter observation was thought to 
indicate that urokinase excretion was determined by 
other than renal factors. Experiments relating 
urokinase excretion to water and salt loading in dogs 
with normal and damaged kidneys will also be 
presented. 


602. SOME CEREBELLAR INFLUENCES ON EVOKED 
CEREBRAL AUDITORY RESPONSE. R. S. Snider 
and K. Sato.* Dept. of Anatomy, Northwestern 
Univ. Med. School, Chicago, Ill. 

Click stimuli (20-60 db) were given to cats immo- 
bilized under Flaxedil and the evoked response 
recorded from auditory areas I and II. Conditioning 
electrical shocks were applied (2-15 v) to the auditory 
area of cerebellum such that the influence arrived in 
the cerebral cortex at intervals from 0 to 64 msec 
before arrival of cerebral response. The following 
observations were made. Occasionally, it was pos- 
sible to "wipe out" the cerebral response, but usually 
there was depression of amplitude (rarely there was 
enhancement) if the conditioning influence was applied 
11-17 msec before arrival of the cerebral volley. If 
the cerebellar effect was exerted 18-26 msec before 
arrival of cerebral volley, facilitation was commonly 
observed, although rare instances of inhibition were 
recorded. If this period was extended beyond 32 
msec, no effect was observed. These data are inter- 
preted to indicate that cerebellar volleys converge on 
intermediate centers involved in relaying auditory 
impulses to the cortex or may involve extralemniscal 
systems. Depending upon time of arrival these volleys 
can either enhance or depress threshold activity of 
these centers. Such influences are abolished if oxygen 
tension is lowered, Nembutal or other barbiturate 
anesthesia is given, the body temperature is reduced, 
or electrical stimuli applied too frequently. 
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603. GLYCOGEN METABOLISM IN THE ISOLATED 
LIVER. J. E. Sokal, L. L. Miller and E. J. Sarcion 
(intr. by J. L. Ambrus). Div. of Medicine, Roswell 
Park Memorial Inst., Buffalo, and Depts. of Radia. 
tion Biology and Biochemistry, School of Medicine 
and Dentistry, Univ. of Rochester, Rochester, N, y, 
The isolated perfused rat liver has proved very 

satisfactory for studies of glycogen metabolism. We 

have been able to reproduce physiological phenomena 
in this system which cannot be duplicated in liver 
slice or homogenate systems. When livers of fed 

rats were perfused at glucose concentrations of 200- 

250 mg%, noteworthy stability of liver glycogen levels 

was observed over periods of 3 hr. Unequivocal 

synthesis of liver glycogen was demonstrated at 
physiological glucose concentrations, when livers 
from fasted animals were perfused with blood con- 
taining added glucose and insulin. Glycogen synthesis 
also occurred without insulin, but at somewhat higher 
glucose concentrations. As much as 60% of the added 
glucose was converted into glycogen in these experi- 
ments. When large amounts of glucose were added, 
producing glucose concentrations of 400-700 mg% in 
the perfusing blood, glycogen deposition was impres- 
sive, with values as high as 2.75% being attained, 

Infusion of epinephrine induced sustained glyco- 

genolysis, which was not reversed even when glucose 

concentrations in the perfusing blood reached 500 

mg%. Norepinephrine was much less active as a 

glycogenolytic agent. 





604. CORTICOSTEROIDS AND WORK CAPACITY OF 
RAT HEART-LUNG PREPARATION, Neil Solo 
Randall H. Travis and George Sayers (intr. by it 
Berne). Dept. of Physiology, Western Reserve 
Univ., Cleveland, Ohio. 

Work capacity, expressed as gm/100 mg dry heart 
weight, has been studied in the following preparations; 
1) heart-lung from intact rat perfused with blood from 
adrenalectomized rats, 65+8 gm (13 preparations); 2) 
heart-lung from intact rat perfused with blood from 
intact rats, 263132 gm m (17 preparations); 3) heart- 
lung from intact rat perfused with blood from 
adrenalectomized rats to which was added cortico- 
sterone, 10 .g/100 ml, 180+11 gm m (4 preparations); 
4) heart-lung from adrenalectomized rat perfused 
with blood from adrenalectomized rats, 23:4 gm m 
(11 preparations); and 5) heart-lung from adrenalec- 
tomized rat perfused with blood from intact rats, 
75418 gm m (10 preparations). The perfusion of 
blood containing corticosteroids, either as blood 
from intact rats or as blood from adrenalectomized 
rats to which corticosterone has been added, in- 
creases the work capacity of heart-lungs from intact 
animals (Group 1 vs. Groups 2 and 3) above the level 
observed in the absence of corticosteroids. Work 
capacity of hearts from chronically adrenally- 
insufficient rats was increased by perfusion with 
blood from intact rats (Group 4 vs Group 5). The 
poor performance of hearts from adrenalectomized 
animals even when perfused with blood from intact 
animals (Group 1 vs Group 4, Group 2 vs Group 5) 
apparently results in some measure from secondary 
myocardial functional changes developing in the 2-wk 
interval between adrenalectomy and measurement of 
work capacity. 
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605. ION ACTIVITIES IN KIDNEY BREI. Sidn 
Solomon and Lewis D. Homer (intr. by E. 6 
Med. College of Virginia, Richmond. 

A combination of transported substance with some 
type of carrier molecules is considered to be an 
integral part of many theories of active transport. If 
such be the case, by disrupting cellular integrity, it 
might be possible to demonstrate a decreased activity 
of the transported ionic or molecular species. By the 
use of equilibrium dialysis and electrodialysis, the 
activities of Cl, Kt and Na* in kidney breis were 
compared to activities in pure solutions. From the 
results of both the equilibrium dialysis and the elec- 
trodialysis experiments, it appears that the activities 
of Na+ and K* are suppressed by rat kidney cortex 
homogenates, the effect on Kt being greater than on 
Na+. In contrast to the experiments with rat kidneys, 
electrodialysis experiments with dog kidney cortex 
homogenates have yielded no evidence of decreased 
ionic activity. The difference which has been found 
may possibly i.: accounted for on the basis of differ- 
ent labilities of ‘he substance or substances reducing 
activities, or the experimental data may be a result 
of quantitative differences in the amounts of the mate- 
rials present in the two species. (Aided by NIH Grant 
H-2687.) 





606. EFFECT OF DEFICIENCIES OF THIAMINE, 
RIBOFLAVIN AND PYRIDOXINE ON PYRO- 
CATECHOL AMINE CONTENT OF RAT ORGANS. 
T. L. Sourkes, B. D. Drujan and V. R. Woodford, 
Jr. (intr. by R. A. Cleghorn). Allan Memorial Inst., 
McGill Univ., Montreal, Canada. 

The lutin fluorescence method (Canad. J. Biochem. 
Physiol. 35:711, 1957) has been employed to measure 
pyrocatechol amines (PCA) in rat organs. Riboflavin- 
deficient rats show a significant decrease in the total 
PCA of the adrenal gland. It has not been possible to 
detect a change in total PCA of adrenal glands of rats 
on thiamine-deficient (3 wk) or pyridoxine-deficient 
(3-7 wk) diets, compared to vitamin-supplemented 
controls, but animals deficient in both B, and B, ex- 
hibit a marked decrease in the epinephrine content of 
the adrenal compared with animals deficient in either 
vitamin alone. Riboflavin-deficient rats have reduced 
PCA in the liver, and a smaller decrease in brain; 
the proportion of epinephrine in the spleen decreases. 
In rats on a B,-deficient diet the livers contain less 
PCA than organs of controls; organ weights are re- 
duced in even greater proportion, as with spleen. 
Animals maintained on a diet deficient in both B, and 
B, show the greatest decreases of PCA in brain and 
liver, and the greatest loss in weight of liver and 
spleen; brain and adrenal gland show minor weight 
changes. 
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607. EFFECT OF INTRAVENOUS BLOOD THROM- 
BOPLASTIN DERIVATIVES ON CLOTTING IN 
RATS. Theodore H. Spaet and Mona L. Kropatkin.* 
Dept. of Hematology, Laboratory Div., Montefiore 
Hosp., New York City. 

Reagents used were those of the thromboplastin 
generation test. Into the jugular veins of 300-gm 
Sprague-Dawley rats were given 2-cc amounts of the 
following: Separate components of the thromboplastin 
generating mixture; generating mixture minus cal- 
cium ion; complete generating mixture at various 
intervals after recalcification; product I and product 
II of Bergsagel and Hougie (Brit. J. Haematl., 2:113, 
1956); and saline controls. Blood was drawn by 
cardiac puncture just before and 10 min after injec- 
tions. Induction of generalized in vivo blood clotting 
was evidenced by manifest toxicity (convulsions, 
apnea, shock, death), and by marked reduction in 
prothrombin and fibrinogen. In those cases tested, 
there was a corresponding drop in factor V and anti- 
hemophilic factor. In vivo clotting was produced only 
by reagents with fully developed thromboplastic ac- 
tivity: incubated recalcified generation mixture, and 
product II. Generating mixture minus calcium was 
ineffective even in a dose of 15 cc given in 10 min. 

It is concluded that the ability of the rat to dispose 

of potential coagulant activity in the blood exceeds 

that ascribable to circulating anticoagulants. 





608. PRE-IODINATION PURIFICATION OF IN VIVO 
LOCALIZING RAT ANTI-MURPHY-STURM 
LYMPHOSARCOMA ANTIBODY. Irving L. Spar,” 
Ruth L. Goodland* and William F. e. pt. of 
Radiation Biology, Univ. of Rochester School of 
Medicine, Rochester, N.Y. 

We have confirmed the finding of Day et al (J. Natl. 
Cancer Inst. 17:517, 1956) that 1131 labeled anti- 
bodies prepared against the rat Murphy-Sturm lym- 
phosarcoma will, after intravenous injection into rats 
bearing this tumor, localize in the tumor. In addi- 
tion, we have found it possible to purify these anti- 
bodies before 1131 labeling so that a substantial por- 
tion of the I131 is attached to tumor-localizing 
antibodies. For pre-iodination purification, rabbit 
antiserum was incubated with tumor homogenate that 
had been previously eluted with 32% urea and then 
incubated with gelatin. The bound antibody was eluted 
from the tumor residue using 32% urea in 0.25% non- 
radioactive iodine-treated gelatin. This purification 
procedure was repeated a second time and the twice- 
purified product was labeled with 1131, A third 
purification then gave a product containing 9% of the 
original labeled protein with high specificity for 
tumor localization, for example, 12% of intravenously 
injected 1131 antibody preparation was found in a 1.4- 
gm tumor. The use of non-radioactive iodinated 
gelatin during pre-iodination purificat’ ™ serves to 
prevent non-specific uptake of gamma ‘obulin and 
acts as a protective protein during eluuon. During 
iodination, it does not compete with gamma globulin 
as an attaching site for 1131, (Research supported 
by Atomic Energy Comm.) 
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609. RELATION OF EOSINOPHILS TO FORMATION 
OF ANTIBODY. Robert S. irs. Dept. of 
Anatomy, State Univ. of New York, College of 
Medicine, New York City. 

At an earlier meeting (1957) it was noted that there 
appeared to be a correlation between the number of 
eosinophils in the vicinity of the antigen fixation and 
the resulting antibody titers. Further studies of the 
eosinophil response to antigen have indicated that 
there are 4 stages of response: 1) an immediate local 
inflammatory stage involving margination, diapedesis 
and migration of cells out of the blood vessels and 
into the area of fixation of the antigen; 2) a stage of 
reaction of eosinophils with the antigenic material. 
The eosinophils are chemotactically attracted to the 
antigen and in some cases phagocytosis of the antigen 
by the eosinophil can be seen; 3) phagocytosis of the 
eosinophils by cells of the reticuloendothelial system. 
This stage begins between the 2nd and 4th days after 
injection and lasts for 10 days or more; 4) a prolif- 
erative stage in which new eosinophils are formed in 
the bone marrow (and the spleen of some animals). 
This stage appears to reach a peak between the 4th 
and 6th days after challenging injection. Antibody 
production occurs at the time that the eosinophils are 
being phagocytized by reticulo-endothelial cells. 
These experiments suggest that eosinophils react with 
the antigen forming an enzymatic template which is 
passed along to the macrophages which utilize it to 
form antibody. 


610. METABOLISM OF Sr®5 AND Ca‘5 IN MAN. 
Herta Spencer, Joseph Samachson and Daniel Laszlo 
(intr. by Eugene Y. Berger). Div. of Neoplastic 
Diseases, Montefiore Hosp., New York City. 

Data will be presented on the comparative metab- 
olism of Sr®5 and Ca‘5 in 18 patients studied under 
controlled conditions on the metabolic research ward, 
receiving a constant dietary intake. These studies 
lasted as long as 124 days. A single dose of both 
tracers was given orally to 14 patients and intrave- 
nously to 4. Urinary and fecal Sr®5 and Ca‘5 excre- 
tions were determined daily for the entire duration of 
each study, plasma levels as long as significant counts 
could be obtained with the equipment used. Dissimi- 
larities, rather than similarities of the metabolism 
of the 2 elements were noted, especially in terms of 
absorption and urinary excretion. The absorption of 
Sr®5 was significantly lower than that of Ca‘45 in 12 of 
14 patients. Furthermore, the rate of urinary Sr ®5 
excretion was considerably higher than that of Ca‘45 
excretion, the renal clearance of Sr®5 being 4-5 times 
as high as that of Ca45. Due to the poor absorption 
of radiostrontium from the gastrointestinal tract and 
its preferential excretion through the kidney, the body 
burden of Sr ®5 was considerably lower than that of 
Ca‘45, Acute lowering or elevation of the serum cal- 
cium level and prolonged supplen.entation of calcium 
to the diet (calcium gluconate, whole and skimmed 
milk) had no effect on intestinal absorption of Sr85. 
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611. CONTINUOUS MEASUREMENT OF CARDIAC 
OUTPUT IN CONSCIOUS DOGS BY MEANS OF Ay 
INDWELLING MAGNET AND THE SQUARE-WAVE 
MAGNETIC FLOWMETER, Merrill P, Spencer, 
Adam B. Denison, Jr. and Charles A. Barefoot,* 
Dept. of Physiology and Pharmacology, Bowman 
Gray School of Medicine, Winston-Salem, N. C, 
The time-course of the ejection from the right or 

left ventricle may be recorded continuously by meang 

of electromagnets fitting the pulmonary artery or 
ascending aorta (coronary flow excluded). Zero ref- 
erence is established throughout diastole when there 
is negligible run-off in both vessels. Magnets are 
calibrated in ml/min/line of recorder deflection, cast 
in plastic, and communicate with the magnet power 
and amplifiers by 7 subcutaneous leads. The magnetis 

"C" shaped to allow the vessel to enter its recording 

position, The vessel is 30% compressed in one diam- 

eter; the long diameter extending between the top and 
bottom ends of the ''C'"' where the electrodes and coils 
are situated. Two coils are positioned at each end 
working alternately with each other, but each simul- 
taneously with its mate at the opposite end so that the 
flux is driven across the vessel in alternating direc- 
tions and perpendicular to the long inter-electrode 
dimension, The magnets weigh 50 gm, ride with the 
cardiac pulsations, and generate 200 uv at peak 
velocity. The flux reversal voltages are greatly 
shortened by few coil turns (100), and just enough 
iron to be saturated with 2.5 amperes. Less spike 
chopping time is necessary and stability enhanced, 

(Supported by PHS Grant H-2630.) 





612. CATATONIA INDUCED BY CHRONIC STIMULA- 
TION OF STRIATUM. E. A. Spiegel and E. G. 
Szekely.* Dept. of Exptl. Neurology, Temple Univ, 
School of Medicine, Philadelphia, Pa. 

Chronic striatal stimulation was produced in cats 
by injection of 0.2 cc of alumina cream into the head 
of the caudate nucleus uni- or bilaterally. The most 
outstanding symptom is slowing, then reduction, 
finally more or less cessation of spontaneous move- 
ments and catalepsy with the animal maintaining ab- 
normal postures. The picture differs from sieep by 
absence of arousal by sensory stimuli, although re- 
activity to sensory stimuli is not lost. It resembles 
closely the catatonia produced by toxins such as 
bulbocapnine. Unilateral injection in the caudate is 
sufficient to produce it but induces postural asym- 
metries (concavity of cervical spine to homolateral, 
often of thoracic spine to contralateral side). Among 
additional symptoms, vertical nystagmus, chiefly 
downwards, polypnoe and epileptiform convulsions or 
convulsive discharges in the EEG on prolonged ob- 
servation may be mentioned. It is doubtful that this 
striatal stimulation syndrome is produced by pallidal 
inhibition, since such inhibition is not shown in the 
electropallidogram, and large pallidal lesions do not 
prevent the catatonia. Furthermore, immediately 
after striatal lesions there is no release of pallidal 
activity but a decrease of pallidal discharges; only 
some weeks later these discharges increase, prob- 
ably as an isolation phenomenon. On striatal injec- 
tion of 1 mg of bulbocapnine, the mechanical effect 
of the injected fluid is superimposed upon the drug 
action, as shown by comparison with saline injection. 
(Aided by Grant B-470, Natl. Inst. of Neurological 
Diseases and Blindness, PHS.) 
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613. UPTAKE AND RELEASE OF PLASMA UNES- 
TERIFIED FATTY ACIDS IN THE DOG. John J. 
Spitzer and Paul S. Roheim.* Dept. of Physiology, 
Hahnemann Med. College, Philadelphia, Pa. 

The metabolism of unesterified fatty acids (UFA) 
was studied in the post-absorptive state. Blood sam- 
ples were obtained — under Nembutal anesthesia — 
simultaneously from the femoral artery and vein, the 
right ventricle of the heart, a hepatic vein, and the 

vein. Plasma UFA was determined according 
to the method of Dole. A portal-hepatic difference 
was found in the majority of experiments, indicating 
an UFA uptake by the liver. UFA concentration in 

the hepatic vein was also lower than in the artery. 

The role of the lungs in removing UFA was:‘suggested 

by the frequently found differences in UFA concentra- 

tions between arterial and right ventricular plasma. 

Venous samples from the leg had higher UFA content 

than arterial samples. The origin of the latter in- 

crease can be either in the fat depots or in the plasma 
lipoproteins that undergo lipolysis in the leg. These 

2 sources, together with the thoracic duct lymph, had 

been indicated in our previous studies (in The Blood 

Lipids and the Clearing Factor, Brussels: 1956, p. 

243) as the main supply of plasma UFA. The present 

investigations, as well as our similar studies on 

lipemic dogs after the injection of heparin, and 

Gordon's data on human subjects (J. Clin. Investig. 

35:206, 1956; 36:810, 1957) emphasize the dynamic 

behavior and metabolic importance of UFA as readily 

available energy source in the body. (Supported by 

Natl. Heart Inst., PHS.) 








614. CHRONIC RETICULAR AND LEMNISCAL 
LESIONS IN CATS. James M. Sprague, William 
W. Chambers, Eliot Stellar*, C. N. Liu* and 
Kenneth Robson. Inst. of Neurological Sciences, 
Univ. of Pennsylvania, Philadelphia. 

Effects of long-standing mesencephalic lesions, 
placed laterally in lemnisci or medially in reticular 
formation, are being studied. Study is orientated 
toward 1) sensory-motor capacity, 2) eating, groom- 
ing, voiding, sexual, maternal behavior, 3) relation- 
ships with other animals, mice, dogs, cats, 4) learn- 
ing, retention and discrimination. Electrical 
recordings from cortical and deep leads are made. 
Long-term preparations studied for neuron chroma- 
tolysis, atrophy, gliosis and demyelinization, similar 
short-term lesions for degeneration of synaptic ter- 
minals. Large medial lesion in upper midbrain gives 
behavioral and E.E.G. coma, catatonia, hypertonus 
for 1-2 wk, gradual recovery thereafter. Rights, 
stands, walks well. Placing, hopping reflexes poor, 
vestibular reflexes sharp, vision, hearing, olfaction 
good. Often quiet, even in unusual postures, not 
somnolent, responds vigorously to sudden visual, 
tactile, pinch, auditory stimuli, frequently showing 
tage and well directed attack. Motor capacity almost 
normal, shows aggressive, exploratory, defense 
behavior toward mice, cats, dogs. Large, lateral 
lesion in mid-mesencephalon produces marked 
sluggishess, catatonia, spasticity for 1-2 wk (no EEG 
synchronization) then gradual recovery leading to 
hyperactivity. Rights, stands, walks well. Placing, 
hoppings reflexes minimally involved; vestibular 
reflexes sharp; vision, hearing, olfaction, taste, 
markedly deficient, showing some recovery. Seldom 
quiet, random searching, difficult to attract attention. 
Snaps and seizes all objects touching lips and vibrissae, 
insatiable eating, indiscriminate at first. Poor locali- 
zation, no affective response to pinch. (Supported by 
NINDB #461.) 
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615. INFLUENCE OF BODY TEMPERATURE ON 
CARDIAC SENSITIVITY TO POTASSIUM. G. B. 


Spurr, George Barlow,* Hayden Lambert* and 
Robert L. Bowe.* n. Physiology ey v. of 
Tennessee College of Medicine, Memphis. 

The sensitivity of normothermic, hypothermic and 
hyperthermic dogs to injected potassium has been 
investigated. The animals were injected with an 
11.2% KCl solution via the external jugular vein at a 
rate of 0.5 ml/min/kg until ventricular fibrillation or 
cardiac arrest occurred as determined by the electro- 
cardiogram. Hypothermic dogs were injected at the 
end of a 2-hr period at a rectal temperature of 25+ 
0.5°C and hyperthermic dogs at the end of 1 hr ata 
rectal temperature of 41.5+0.5°C. Plasma volumes 
and Na, K and Cl concentrations were determined 
under normothermic conditions and immediately 
before the KCl injection. Plasma electrolytes were 
measured again in a sample taken immediately fol- 
lowing the occurrence of ventricular fibrillation or 
cardiac arrest. Both experimental groups exhibited 
a significant decrease in plasma volume. The plasma 
K in the hypothermic animals did not change signifi- 
cantly as a result of the altered body temperature, 
but increased significantly in the hyperthermic dogs. 
The change in plasma K, produced by the KCl. injec- 
tion, was significantly greater in the hypothermic 
dogs when compared to the normothermic animals but 
in the hyperthermic dogs this rise was not significantly 
different from the controls. Left ventricular muscle 
has also been analyzed for Na, K and water content in 
normothermic, hypothermic and hyperthermic animals 
following Nembutal and KCl injection. 


616. ACTION OF CASEIN, EGG ALBUMIN AND 
CORN GERM ON CHOLESTEROLEMIA AND 
ATHEROGENESIS IN COCKERELS, J. Stamler, 

R. Pick and L. N. Katz. Cardiovascular Dept., 

Med. Research Inst., Michael Reese Hosp., 

Chicago, Ill. 

The anti-hypercholesterolemic and anti-atherogenic 
effects of dietary protein and corn germ were studied 
in cockerels on an atherogenic diet. In 2 series, sev- 
eral groups (all on mash) were set up: 1) 10% butter 
and 1% cholesterol, 2) 10% butter, 1% cholesterol and 
34-50% casein, 3) 37% dried egg yolk (equivalent to 
1% cholesterol and 12% fat), 4) 37% dried egg yolk 
and 34-50% egg albumin. Hypercholesterolemia and 
atherogenesis were consistently and significantly 
inhibited by the protein supplement. In 2 other series 
on cholesterol-fed chicks (1%), a comparison was 
made of 20% wet-milled corn germ, 20% dry-milled 
corn germ, 10 and 20% refined corn oil, 20% hexane- 
soluble fraction of wet-milled germ, 20% residue of 
hexane extraction. All rations were rendered com- 
parable as to total protein (15%) and oil content (10 
or 20%). Added sitosterol from corn germ ranged 
from 10 to 190 mg %. Only the wet-milled corn germ 
induced marked suppression of hypercholesterolemia 
and atherogenesis. Therefore, these effects are 
independent of oil, protein or sitosterol content of 
the corn germ. 
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617. EEG CHANGES PRODUCED BY MESENCE- 619. BEHAVIOR OF CATS WITH CHRONIC RETIC- § 62 
PHALIC LESIONS. R. T. Staub* and L. M. N. ULAR AND LEMNISCAL LESIONS. Eliot Stellar 
Bach. Dept. of Physiology, Tulane Univ. School of William W. Chambers, C. N. Liu, Me 
Medicine, New Orleans. and James M. Sprague (intr. by L. B. Flexner), _ 
Interest developed in correlating the size and nature Inst. of Neurological Sciences, Univ. of Pennsy]- 
of mesencephalic lesions required to produce changes vania, Philadelphia. 
in synchrony of the EEG. Extensive pre- and post- The chronic preparations described in the previous | te: 
operative EEG recordings were made using skull leads abstract were tested in simple leg-flexion condition- | ye 
in 16 acute and 12 chronic unanesthetized cats sub- ing, shuttle-box avoidance, and food-motivated, black. | Ty 
jected to various combinations of electrolytic mesen- white discrimination. Large, upper mesencephalic ac: 
cephalic lesions. Among the acute unetherized prepa- reticular lesion: conditioned leg-flexion to buzzer ani 
rations, it was found that lesions limited to and involv- required over 1000 trials, extinguished rapidly, was the 
ing the ventral tegmentum would consistently change reacquired rapidly; in shuttle-box, even weak shocks § tr: 
the normal EEG activity to a slow and highly syn- (under 1 mamp) produced emotional disorganization cr’ 
chronous pattern. Similar changes were observed so escape was rarely successful, but hissing, pilo- pe 
with small lesions limited to the dorsal and middle erection, licking were conditioned to buzzer-light 4. 
midline regions of the tegmentum although more conditioned stimulus; in discrimination, approach to bu 
dramatic effects were seen when similar small lesions food cups, displacement of black or white covers, and 1, 
penetrated the entire depth of the midline tegmentum. eating were readily learned, but latencies of response | int 
In the chronic preparations, however, small lesions were exceedingly long; visual discrimination was not | bet 
involving the ventral tegmentum did not consistently learned when olfactory cues were controlled; but with | ex; 
or persistently alter the EEG from its normal pattern. food odors present, performance was 80% correct, no 
Lesions limited to the interpeduncular nucleus did not Large mid-mesencephalic lemniscal lesion: in ent 
consistently alter the normal EEG. Transient changes shuttle-box extremely slow to learn shock-avoidance | glu 
in the EEG do not parallel the behaviorial changes in but nevertheless reached 70-80% avoidances; re- int 
the animal following mesencephalic lesions. Although sponses to conditioned stimulus were very slow kin 
the size of the lesion is important in inducing EEG despite hyperactivity outside test situation; intense 
synchrony, it does not appear to be the critical factor shocks (4-6 mamp) were required for unconditioned, 
since at least 2 mesencephalic regions must be incor- shuttle response, which was prompt and brisk; no 
porated in any lesion to produce significant and con- affective reactions until extremely strong shocks (10 
tinuing EEG slowing and synchrony-namely the ventral mamp), no spatial localization of visual or auditory 
tegmentum and the midline tegmentum. signals; in black-white discrimination, approach to 


cups, displacement of cards and eating were vigor- 
ous, but neither visual nor olfactory discrimination 
was learned. 








618. PULMONARY FUNCTION IN HYPERTHYROID- 620. EFFECT OF DRUG AND DIET ON HYPOTHA- 622 
ISM. Myron Stein, Philip Kimbel and R. L. Johnson, LAMIC HYPERPHAGIC RATS, J. A. F. Stevenson, 
Jr. (intr. by A. S. Freedberg). Dept. of Physiology Donald G. Montemurro* and Lee L. Bernardis,* | 
and Pharmacology, Grad. School of Medicine, Univ. Dept. of Physiology, Univ. of Western Ontario, 
of Pennsylvania, Philadelphia. London, Canada. ! 
Thirteen patients with hyperthyroidism (12 female Bilateral electrolytic ablation on the lateral aspect 
and 1 male) were studied prior to therapy, and 7 were of the ventromedial nucleus produces hyperphagia and } rer 
restudied after return to a euthyroid state. The re- obesity; similar ablation in the lateral hypothalamus f of: 
sults were compared with controls of similar body produces anorexia and death. This has led to the bee 
size and age. As previously reported, there were postulation of a "feeding center" in the lateral anda phr 
significant decreases in vital capacity in the untreated "satiety center" in the medial hypothalamus. Female | wh 
hyperthyroid subjects. Lung compliance, maximal hypothalamic hyperphagic rats and their controls, ven 
pressures at the mouth on inspiration and expiration, maintained at 21+1°C in individual cages were fed a or | 
and oxygen extraction ratio on exercise were also high-fat diet (4.2 Cal/gm) and water ad libitum. cha 
decreased in the hyperthyroid subjects. Pulmonary Phenmetrazine HCl (Preludin-Geigy) was later added | oft 
capillary blood flow measured by the technique of to the diet at a concentration of 32 mg/100 gm. This sup 
Lee and DuBois (J. Clin. Invest. 34:1380, 1955) was level of phenmetrazine had little effect on the food pat 


elevated with marked increases in the peak of puisatile intake (11.5+0.6 gm/day) and weight gain (0.8 gm/day) 
flow. Arterial blood oxygen saturation, pCO», and pH of the controls. In 4 markedly hyperphagic hypotha- | gj; 
were normal at rest and on exercise. Exercise studies | lamic rats it reduced a control food intake of 22.0+1.8 } hoy 


= 


demonstrated an increase in minute volume produced gm/day with a weight gain of 5.4 gm/day to zero by are 
by an increase in rate of breathing. Oxygen consump- the 7th day; all recovered spontaneous food intake 
tion during exercise was not greater than control or within 12 days after the drug was stopped. In 4 
euthyroid values. Small increases in airway resist- moderately hyperphagic animals it reduced a control 
ance in several patients were consistent with enlarged food intake of 17.8+1.6 gm/day with a weight gain of 
thyroid glands. Following surgical removal or 2.9 gm/day to 12.9 gm/day. Hypothalamic hyper- 
shrinkage with radioactive iodine, the airway resist- phagic rats do not gain excess weight on high-casein 
ance was observed to be normal. Bronchodilator diets. Six hypothalamic rats in which hyperphagia 
therapy and tourniquets applied to the extremities and obesity had been demonstrated on a high-fat diet 
produced no changes in the parameters observed. lost weight on a diet high in beef-muscle protein 
These studies suggest that dyspnea which is a com- (Wilson), whereas intact animals maintained their 
mon symptom in hyperthyroidism without congestive weight well on this diet. The anti-hyperphagic effect 
failure is in part due to changes in pulmonary of a high-protein diet in the hypothalamic hyperphagic 
mechanics. These changes were reversible in the animal is, apparently, not specific to one type of 

7 patients restudied. protein. The depression of food intake by an appetite- 


depressing drug and by high-protein diets presumably 
acts otherwise than upon the "'satiety-center." 
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PHYSIOLOGY 


621. EFFECT OF GLUCAGON ON PROPULSIVE 
MOTILITY OF RAT SMALL INTESTINE. J. Clif- 
ford Stickney, David W. Northup and Edward J. Van 
Liere. Dept. of Physiology, West Virginia Univ. 
Med. Ctr., Morgantown. 

Propulsive motility of the small intestine was de- 
termined in adult albino rats of the Wistar strain 
weighing on the average between 190 and 210 gm. 

Two ml of a charcoal suspension in aqueous gum 

acacia solution was introduced by gastric intubation, 

and the rats were killed 20 min later for removal of 
the small intestine and measurement of the length 
traversed. At the time of intubation glycine buffer or 
crystalline glucagon in buffer was injected intra- 
peritoneally at random to rats in groups numbering 

4-10 per group. Glucagon was made up in glycine 

buffer at about pH 9 and given in the following doses: 

1, 15, 70, 140 and 280 »g/kg. The percentage of 

intestine traversed in the control groups averaged 

between 65 and 69. The greatest difference of an 
experimental group from its control was 5.5%, but in 
no case was there a statistically significant differ- 
ence (p was 0.16 or greater). It is concluded that 
glucagon does not affect the motility of the small 
intestine under these conditions. (The glucagon was 
kindly supplied by Eli Lilly and Co.) 





622. VARIABILITY AND CONTROL OF BLOOD AND 

PLASMA VISCOSITY IN RATS. Joseph W. Still 

and Melvin H. Heiffer.* Physiology Dept., George 

Washington Univ. College of Medicine, Washington, 

D.C. 

Using a preparation which permits the painless 
removal of aortic blood from rats, a study of the effect 
of various stimuli on blood and plasma viscosity has 
been carried out. Pain, epinephrine, and norepine- 
phrine were shown to cause immediate increases in 
whole blood viscosity. These increases were pre- 
vented by Dibenzyline, but not by tetraethyl ammonium 
or by adrenal medulectomy. It is concluded that acute 
changes in blood viscosity are mediated through action 
of the sympathetic nervous system, reinforced and 
supported by endogenous adrenaline acting at the sym- 
pathetic myoneural junction. The results of several 
other experiments utilizing other slower acting 
stimuli—cold, heat, pregnancy as well as several 
hormones—most of which caused changes in viscosity 
are also reported. 
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623. INTERACTIONS OF BOUND NUCLEOTIDE OF 
ACTIN. Richard C. Strohman (intr. by T. Hayashi). 
Dept. of Zoology, Columbia Univ., New York City. 
F-actin was prepared from the acetone powder of 

rabbit muscle and partially purified by centrifugation 

at 30,000 rpm in the preparative ultracentrifuge. 

ATP-creatine transphosphorylase was added to the 

actin which was then depolymerized by dialysis against 

40 ug/ml creatine-phosphate (CP). Ion exchange 

analysis of the bound nucleotide showed that the 

original F-actin contained ADP which was completely 
converted to ATP during the depolymerization. The 

G-ATP-actin thus formed could then be repolymerized 

with the conversion of the bound ATP to ADP. If, 

however, the F-actin is dialyzed against CP but in the 
presence of 0.1 M KCl so that the actin remains 
polymerized then no phosphorylation of the bound ADP 
occurs. It is concluded that the bound nucleotide of 
actin is susceptible to transphosphorylation by CP but 
that the susceptibility is a function of the state of 
polymerization of the actin. It can be shown that both 

G and F-actin form stable complexes with H-mero- 

myosin under the proper conditions. In the G-actin- 

H-meromyosin complex the bound ATP of the actin is 

converted to ADP so that at least one of the centers 

of actin-myosin interaction is also a center of ATPase 

activity. Furthermore, G-actin-H-meromyosin com- 

plexes rapidly liberate free creatine on the addition 

of CP + CP kinase while F-actin-H-meromyosin com- 

plexes of identical acting content display a much re- 

duced ability to interact with the CP-CP kinase sys- 
tem. The optimum for creatine liberation in the above 
system occurs at neutral pH and at a KCl concentration 
of about 0.01 M. Calcium activates the liberation and 
the effect of both Ca and Mg at various K ion concen- 
trations will be discussed. (Supported by fellowship 
from PHS and by a grant to T. Hayashi from Muscular 

Dystrophy Assns. of America, Inc.) 





624. PERIPHERAL VASOCONSTRICTION ASSOCI- 
ATED WITH HYPERPOTASSEMIA. Frederick N. 
Sudak* and George P. Fulton. Biological Research 
Labs., Boston Univ., Boston, Mass. 
Hyperpotassemia was induced in hamsters by 

intravenous injections of potassium chloride into un- 

operated controls, adrenalectomized animals, and in 
animals treated with adrenergic blocking agents. An 
increased level of potassium was maintained in the 
plasma by means of a constant intravenous injector. 

Increments in plasma potassium were demonstrated 

by electrocardiograms and photometric analyses of 

blood samples obtained by orbital sinus and cardiac 
punctures. The electrocardiographic changes associ- 
ated with increased potassium were similar in all 
groups of hamsters. The caliber of blood vessels in 
the cheek pouch was measured and comparisons were 
made at serum potassium concentrations maintained 
at 941.3 mEq/1. for 20 min and again at 1241 mEq/l. 
for 20 min. In the unoperated controls, a significant 
degree of vasoconstriction occurred in all arterial 

vessels, averaging 37.3% at 9 mEq/l. and 80% at 12 

mEq/1. Venular constriction (20%) was found at high 

potassium values. In adrenalectomized hamsters, 
vasoconstriction was absent at potassium levels of 

9 mEq/l. and slight (28.8%) at 12 mEq/l. No significant 

caliber changes were found in hamsters treated with 

adrenergic blocking agents, even with plasma potas- 
sium levels of 12 mEq/l. maintained for 20 min. 











Sullivan 


625. SITE OF RENAL TRANSPORT OF POTASSIUM 
AS REVEALED BY STOP FLOW ANALYSIS. L. P. 
Sullivan, W. S. Wilde, R. L. Malvin and A. J. Vander 
(intr. by H. W. Davenport). Physiology Dept., Univ. 
of Michigan, Ann Arbor. 

The sites of reabsorption and secretion of K along 
the nephron have been studied by stop flow analysis 
(The Physiologist 1:58; Fed. Proc., this issue). Con- 
centrations of K along the proximal tubule in stop flow 
always exceed plasma enough to allow passive diffusion 
of K back to the plasma. The strongest reabsorption 
site is far distal, nearly as far as the similar site for 
Na during stop flow. Here K concentrations fall below 
plasma (U/P = 0.3-0.9) in 7 of 14 dogs. A definite 
secretory site lies even farther distal than the distal 
reabsorption site of both Na and K. In 6 of 14 dogs 
which show no net secretion of K by clearance meth- 
ods during free diuretic flow, stop flow samples from 
this distal area exhibit secretion as judged from the 
K mass filtered into them along with creatinine. In 
preliminary experiments, infusions of NaHCO, or of 
acetazoleamide (Diamox) augment secretion in this 
area. Continuous infusion of KCl and of the anion 
thiosulfate into dogs adapted to high K intake magnifies 
secretion here. K secretion is apparent nowhere else, 
not even proximally where a strong secretion of thio- 
sulfate reaches 1.7 times the filtered amount. (Sup- 
ported by PHS, A1740; Life Insurance Med. Research 
Fund, G-57-46, and Amer. Heart Assn., 56G198.) 











626. CIRCULATORY CHANGES IN THE HUMAN 

FOREARM AND HAND AT SIMULATED ALTITUDE. 

F. A. Sunahara and F. Girling.* Defence Research 

Med. Labs., Toronto, Canada. 

Forearm blood flow and hand blood flow were 
measured plethysmographically before, during and 
after exposure of normal human subjects to 225 mm 
Hg (30,000 ft simulated altitude) with maintenance 
of arterial oxygen saturation. Forearm blood flow 
was not affected by the exposure whereas hand blood 
flow was reduced significantly in all subjects. There 
were no changes in heart rate. Since arterial blood 
pressure did not change there must have been con- 
striction in the hand vessels. The effect appeared to 
be immediate and to be independent of the time spent 
at the reduced barometric pressure. There was con- 
siderable variation in the hand blood flow response 
to the post exposure period. In many subjects the 
hand blood flow remained reduced for a considerable 
period while in others it returned immediately to 
control values. These studies indicate that reduced 
barometric pressure increases sympathetic activity 
of the skin blood vessels in man. (Defence Research 
Board Project No. D50-93-10-59.) 
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627. INFLUENCE OF ADRENALS ON EDEMA IN — 
NEPHROTIC SYNDROME, A. Surtshin. Dept. of 
Physiology, Washington Univ. School of Medicine, 
St. Louis, Mo. 

An experimental nephrotic syndrome in which 
ascites, hydrothorax and anasarca were present hag 
been produced in bilaterally adrenalectomized rats 
receiving no exogenous adrenocortical steroids. Only 
male rats drinking only an aqueous solution contain- 
ing 5% dextrose and 0.9% sodium chloride were used, 
A single subcutaneous injection of 0.003 cc/gm of 
body weight of a 0.5% aqueous solution of 6-dimethyl. 
amino purine, 3-amino-d-ribose was given daily for 
10 days to 11 bilaterally adrenalectomized rats (body 
weights 112-139 gm) and to 6 normal rats (body 
weights 110-136 gm). Twenty-four hours after the 
last injection the animals were killed and weighed, 
After being skinned the carcasses were dried to 
constant weight at 85-90°C. The percentages of 
solids content of the carcasses averaged 19.5+3.5 
(S.D.) for the adrenalectomized and 14.4 +2.2 for the 
nonadrenalectomized rats. Bilaterally adrenalectom. 
ized and normal rats injected with comparable 
amounts of distilled water had percentages of solids 
content averaging 26.9+0.6 and 29.0 respectively. 
Under the experimental conditions described, pro- 
nounced fluid retention occurred in the absence of 
the adrenal cortices. The influence of the adrenal 
cortices in causing the even greater degree of fluid 
retention present in similarly treated nonadrenalec- 
tomized rats appeared to be only a secondarily 
imposed one. 


628. DIMINISHED VASODILATOR ACTIVITY IN 
URINE OF PATIENTS WITH ORTHOSTATIC 
HYPOTENSION. Karl E. Sussman, L. C. Sarnoff 
and Stanley J. Sarnoff (intr. by J. A. Shannon). 
Lab. of Cardiovascular Physiology, Natl. Heart 
Inst., Bethesda, Md. 

Observations on the potent coronary vasodilator 
activity of urine prompted the initiation of studies a 
the possible physiological significance of urinary 
vasodilators. 24-hr urine collections were made 
from 4 patients with classical orthostatic hypotensia 
and one other hypotensive patient. These were com- 
pared with the urines of 5 controls. All urines were 
collected simultaneously, were adjusted to the same 
volume, and dialysis and alumina column fractionation 
performed. Using a canine bio-assay flow pre 
aliquots of crude urine, dialyzed urine, and the mate 
rial eluted from an alumina column were then studiel 
for vasodilator activity. All the hypotensive urines. 
showed vasodilator activity well below the lowest | 
activity of the control group. Dose-response curves 
indicated that the average vasodilator activity in the 
urine of hypotensive patients was something less tha 
15% of the average of the controls. These data were 
interpreted as suggesting either a) that the vaso- 
dilator substance in human urine is in some way 
associated with autonomic function since its present 
is greatly diminished in patients with an established 
autonomic defect and/or b) that the output of urinary 
vasodilator reflects the average blood level of such 
a substance which, in turn, is one facet of the physi- 
ologic response to alterations in arterial pressure. 
Isolation procedures suggest that kallikrein is the 
urinary substance of interest. 
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(29. OBLIGATORY FUNCTION OF CONTINUING 
FLOW OF BILE FOR CHOLESTEROL ESTER AB- 
SORPTION IN THE RAT. Ryuta Suzuki and C. Ram 
Prasad (intr. by D. Nelson). Clin. Science Dept., 
Univ. of Illinois College of Medicine, Chicago. 
Cholesterol-4-C 14 and cholesterol-4-C 14 stearate 

were given to rats with a fistula of the thoracic duct. 

poth compounds were absorbed to approximately 44% 

jn the presence of an intact flow of bile and pancreatic 

juice into the intestine. Neither compound was ab- 
sorbed except in traces in rats with a chronic bile 
fistula. The feeding of dried bile, of rats’ bile, of 
sodium taurocholate orally with either of the com- 
pounds did not result in the absorption of the com- 

pounds. The slow introduction of bile through a 

duodenal fistula over 12 hr while the compounds were 

inthe stomach did not result in absorption. Some, 

but not normal absorption was obtained by collecting 

bile from the proximal non-pancreatic part of the 

common bile duct, adding radioactive and non-radio- 
active cholesterol to fresh bile and oleic acid and 
giving this emulsion orally with a small amount of 
food, and then continuously introducing fresh bile 

over a Subsequent period of 12 hr into the distal or 

pancreatic portion of the common bile duct. In this 

latter experiment the rat was given ox bile extract 

(Wilson Labs., Chicago) in all its food after the 

performance of the operation. This was done in all 

bile fistula rats whose bile was to be used for re- 

introduction in order to insure the presence of a 

normal amount of cholate in the bile. 





630. CATIONIC FLUXES IN SKELETAL MUSCLE 
EXPOSED TO ACID. R. C. Swan and R. J. Koss- 
mann.* Physiology Dept., Cornell Med. College, 
New York City. 

Frog muscle in acid medium buffered with phos- 
phate loses K, Na and water. In acid medium buf- 
fered with bicarbonate the muscle loses K and Na, 
but gains water. These observations generally con- 








firm results of Fenn and Cobb (Am. J. Physiol. 112:41, 
1934; Rogers, Am. J. Physiol. 191:363, 1957). Fur- 


ther, these changes progress over 5 hr, are graded 

in magnitude as pH varies from 7.6-5.6, and are 
reversible. From measurements of interfiber vol- 
une these changes reflect significantly changes 

within fibers. To study how such changes developed 
we measured cationic fluxes in muscles exposed to 
media in which pH, CO, tension and bicarbonate con- 
centration were varied. In acid media buffered either 
with phosphate or bicarbonate, Na influx and efflux 

fll promptly and reversibly. For example, in phos- 
phate buffered medium (pH 5.6) Na fluxes fall 
progressively over 30 min to new rates 50% of those 
tt pH 7.5. These lower rates are thereafter main- 
tained during 2 hr exposure to acid. In contrast, in 
bicarbonate buffered medium as pH is reduced to 5.6 
by raising CO, tension, Na fluxes fall reversibly to 
1/4 of control *within 10 min, the new, lower rates 
being maintained constant thereafter for 1-1/2 hr. At 
constant CO, tension, either 30 or 600 mm Hg, Na 
fluxes vary fess than 20% from control as bicarbonate 
concentration of medium varies from 5-60 mM. While 
these observations do not explain the net changes 
observed in muscle Na, K and water in acid medium, 
they suggest Na efflux is a function of intracellular pH 
and provide additional evidence for linkage between 

Na influx and efflux. 
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631. ATTEMPT TO VISUALIZE A RENAL INTERSTI- 

TIAL SPACE. H. G. Swann, J. G. Sinclair* and 

M. V. Parker.* Physiology and Anatomy Depts., 

Univ. of Texas Med. School, Galveston. 

Mouse kidneys were frozen in isopentane at -150°, 
while in situ in their functional state. They were then 
sectioned and examined microscopically, while kept 
in the frozen state. Alternatively, they were dried 
while still frozen, embedded and sectioned, and then 
examined with or without staining (Wright's stain with 
absolute alcohol). It is thought that the preparations 
preserve faithfully the volume relationships of the 
organ. In all of them, 2 characteristics were evident: 
1) all tubular lumina were widely open, with the 
epithelium thin and stretched out; and 2) a large 
intertubular space was present. Excluding the vol- 
umes of glomeruli and large blood vessels, the per- 
centage volumes in the cortex were: tubular cells, 
40, tubular lumina, 15, and intertubular space, 45. In 
the latter space were relatively few red cells; its 
apparent hematocrit was less than 20%. In its func- 
tional state, the kidney appears to be only one-third 
parenchymatous cells; these surround, and are sur- 
rounded by, large volumes of fluid. Summating the 
volumes of tubular lumina, vascular blood, and inter- 
stitial fluid, fluids in transit for processing by the 
organ apparently comprise some 2/3 of its functional 
volume, 








632. MULTIPLE MOTOR INNERVATION OF SKE- 
LETAL MUSCLE FIBERS IN ANOLIS CRISTATEL- 
LUS, J. Szepsenwol. Dept. of Anatomy, Univ. of 
Puerto Rico School of Medicine, San Juan, Puerto 
Rico. 

An attempt was made to find out whether single 
skeletal muscle fibers in a lizard, Anolis cristatellus, 
receive more than one motor nerve ending. The new 
gold chloride impregnation technic, after fixation of 
the tissue with Bouin's fluid was used (Anat. Rec. 127: 
450, 1957). The impregnated muscle was dissociated 
and mounted in glycerin. It was found that in the 
muscles of the extremities the extrafusal, large 
agranular fibers are provided with only 1 motor end 
plate per fiber. Occasionally muscle fibers with 2 
motor end-plate were found, but the latter were close 
together and were the result of an early bifurcation 
of a single axon. In the same muscles, however, the 
intrafusal muscle fiber is innervated by 2, or even 3 
separated motor nerves. In the muscles of the thoraco- 
abdominal wall, in addition to the intrafusal muscle 
fibers, a great number of extrafusal muscle fibers 
are provided with 2, 3 or even 4 separated nerve 
endings. These muscle fibers appear to be of the 
granular type and vary in diameter. Of the nerve 
endings some are motor end plates while others are 
grape-like endings. They are produced by myelinated, 
or unmyelinated branches of axons ending in motor 
end-plates upon neighboring muscle fibers, or by very 
thin unmyelinated fibers having no apparent connection 
with the thick myelinated nerve fibers. From this it 
appears that a similarity in the motor innervation of 
the muscle spindle and the granular extrafusal muscle 
fibers exists. 
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633. NON-SPECIFIC DEPRESSANT EFFECT OF 
5-HYDROXYTRYPTAMINE ON GUINEA-PIG 
ILEUM. John C. Szerb (intr. by C. B. Weld). Dept. 
of Pharmacology, Dalhousie Univ., Halifax, Canada. 
Guinea-pig ileum exposed to a large dose of 5- 

hydroxytryptamine (5-HT) not only becomes desensi- 

tized to subsequent doses of 5-HT, but its response to 
histamine, nicotine and to a lesser extent to acetyl- 
choline is depressed. This non-specific depression 
disappears when the administration of 5-HT is repeated 

10-20 times or the dose of 5-HT is further increased. 

With the exception of atropine, antagonists of 5-HT 

acting on M receptors in the nervous structures of 

the intestinal wall (Gaddum and Picarelli, Brit. J 

Pharmacol. 12:323, 1957), like cocaine, morphine, 

methadone, reduce or prevent this non-specific 

depression. Antagonists acting on D receptors, like 
dihydroergotamine and brom-lysergic acid diethyl- 
amide, have little effect on the depression. It is 
likely that 5-HT beside stimulating parasympathetic 
nervous structures in the intestinal wall also acts on 
peripheral sympathetic fibers, resulting in the release 
of sympathetic transmitter and a non-specific depres- 
sion of all contractions. (Supported by Natl. Research 

Council of Canada and Hoffmann-La Roche Ltd., 

Montreal.) 





634. INTESTINAL RADIATION SYNDROME IN THE 
PARTIAL-GUT RESECTED RAT. S. Tom Taketa* 
and Marguerite N. Swift. U.S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

Although acute (3-5 day) intestinal radiation death 
is associated with severe loss of fluid (including elec- 
trolytes), the source of this fluid remains unexplained. 
If, as it is generally assumed, the loss occurs pri- 
marily through the radiation-denuded intestinal walls, 
then the reduction of the surface area of the gut should 
be beneficial to the irradiated animal. This hypothesis 
has been tested in the rat in which portions of the 
duodenum and ileum and all of the jejunum were 
resected. The remaining anastomosed duodenal and 
ileal portions constituted 23 and 10%, respectively, of 
the total gut weight. Three weeks after surgery, 
when the animals were gaining weight at a normal 
rate, the abdomen (head and thorax were lead 
shielded) was exposed to a dose of X-radiation (1,025 
r) which killed all of the 26 unoperated controls and 
20 of the 23 gut resected animals on the 3rd and 4th 
post-exposure days. Since neither survivors nor 
survival time was significantly enhanced in the ex- 
perimental group, it might be concluded that the 
major route of fluid loss leading to acute intestinal 
radiation death in the rat may not be through the 
intestinal walls, but by way of secretions of bile, gas- 
tric and pancreatic juices as suggested by the studies 
of Jackson and Entenman (Fed. Proc., this issue). 
However, since histological studies showed that 
marked compensatory hyperplasia of the gut mucosa 
had taken place during the 3 wk following surgery, 
perhaps such a conclusion cannot be justified at this 
time. Additional studies will be necessary to re- 
solve this problem. 
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635. INFLUENCE OF PARATHYROIDS ON INTES§- 
TINAL ABSORPTION OF RADIOCALCIUM AND 
RADIOSTRONTIUM. Roy V. Tal and J. R, 
Elliott. Biology Dept., Rice Inst., ade Texas, 
Recent work concerning the parathyroids has cep. 

tered on their influence on bone metabolism and ren) 

excretion. Earlier studies suggesting an effect on 
absorption of calcium have received little addition] 
study. These experiments were carried out in reip. 
vestigation of this possible action. The absorption 
radioactivity in control (sham operated) and parathy. 
roidectomized animals was studied in rats to which 
either radio-calcium or radiostrontium was injected 
directly into ligated sections of the small intestine, 

Anesthetics used were either ether or Nembutal, anj 

the animals were maintained prior to experimental 

use on calcium-free diets. The following results 
were noted: 1) parathyroidectomy 2-4 hr prior to 
experimental use reduced by 50% the absorption of 
radioactivity from the intestine. 2) The amount of 
the radioisotope absorbed from the jejenum and iliu 
was progressively less than from the duodenum, hoy. 
ever, the ratio between the groups remained fairly 
constant. 3) Qualitatively similar results were ob- 
tained with both isotopes. 4) The time (up to 5 hr) th 

radioactivity remained in the gut before removal did 

not appreciably affect the absorption ratio between 

the 2 groups. 5) The addition of 10 mg of stable cal- 
cium into the ligated section did not significantly 
affect the absorption ratio for radioactivity. It is 
concluded that the parathyroids affect the absorption 
of calcium by the intestinal mucosa of the rat. 


636. REGULATION OF DEPTH AND DURATION OF 
APNEUSTIC BREATHING. Pei Chin Tang. Dept. 
of Physiology-Biophysics, School of Aviation 
Medicine, USAF, Randolph AFB, Texas. 
Apneustic breathing was produced in mid-collicular 

decerebrate cats by bilateral vagotomy and pneumo- 

taxic center destruction. Respiratory center activity 
was monitored with phrenic nerve discharge recorded 
from cervical spinal branch without pneumothorax, 

Integrated (demodulated) phrenic discharge was dis- 

played on one channel of a multichannel recorder. 

The abdominal movement, intra-abdominal pressure 

and intra-tracheal pressure were recorded simul- 

taneously, the latter to indicate roughly gas flow. h- 

tegrated phrenic discharge closely resembled ab- 

dominal movement in pattern and duration but was 
unaffected by artificial ventilation. Duration of 

inspiratory spasm and frequency of gasping varied 
from time to time. Replacing air with 100% O, or 

5% CO in O, reduced gasping frequency but pro- 

longed inspifatory duration, indicating that gasping 

may result from hypoxia and interruption by gasping 
may account for variable inspiratory duration. 

Artificial hyperventilation reduced gasping frequency 

and finally abolished it. Inspiration was first pro- 

longed due probably to reduced gasping rate and then 
shortened and reduced in amplitude until phrenic dis- 
charge ceased entirely. Replacing air with 5% CO, 
in O, while continuing hyperventilation restored 
gradually inspiratory amplitude and duration. Seven 
per cent CO, in O, further prolonged inspiratory 
duration ind{cating inspiratory duration and ampli- 
tude being controlled by alveolar CO, level. Gasping 

did not reappear indicating role of hypoxia in produc- 

ing gasping. Replacing air with 10% O, in N, during 

hyperventilation apnea resulted in gasping. 
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INTES- | 637. QUANTAL ACTIVATION OF VESICAL SMOOTH 
M AND MUSCLE BY MOTOR NERVE STIMULATION. 
i J.R, James Tankersley and F. G. nter (intr. by 
m, Texas, R. E. Gosselin). Physiology Darke Dartmouth 

has cen. Med. School, Hanover, N.H. 

and rem| The mechanical response to motor nerve stimula- 
ect on tion of the feline urinary bladder may be quite accu- 
iditional | rately measured manometrically through a cannula 
in rein- | inserted through the urethra. In lightly anesthetized 
orptiono | cats the magnitude of the pressures developed by 
Parathy- | tetanic stimulation approaches diastolic and occasion- 
O which ally the systolic blood pressure. The magnitude of the 
injected | tetanic responses produced is a hyperbolic function 
testine, of the frequency of motor nerve stimulation within 
utal, ani the range of .5-20 impulses/sec. According to 
mental | Rosenblueth, in the case of the nictitating membrane 
esults this kind of response may be accepted as evidence for 
‘ior to the quantal liberation and diffusion of a chemical 
tion of mediator at the neuro-effector junction. The quanta 
unt of | of ACh released should be equal to the product of the 
and iliun] frequency of the tetanic stimulus and its duration of 
tum, hov-{ application. If the product of these 2 variables is 
fairly | maintained constant over the range of frequencies 
ere ob- | from .5-20/sec a rectangular hyperbola identical to 
> Shr) th} the preceding is obtained. Blockage of the ChE sys- 
oval did | tem by the administration of .1 mg/kg of neostigmine 
etween with or without arrest of the bladder circulation fails 
able cal- | to alter the characteristics of this response. This 
antly would suggest that the graded response of bladder 

It is smooth muscle is frequency dependent, explicable by 
—— accommodation. 
it. 
TION OF | 638, EFFECT OF PROCAINE ON SQUID NERVE. 
z. Dept. Robert E. Taylor. Natl. Insts. of Health, 
tion Bethesda, Md. 
Procaine (0.025-0.1%; pH 7.9) caused a reduction 

-collicula] in the amount and rate of development of the early 
pneumo- | transient (sodium) and the late steady state (potassium) 
r activity} currents which occur during a depolarizing voltage 
recorded] step applied to the excised, voltage clamped squid 
thorax, giant axon. Consistent results are obtained only by 
was dis- | holding the membrane potential above the resting 
rder, potential prior to the applied step. No effect was 
yressure | seen on the resting potential or on the proportion of 
simul- the sodium carrying system which was inactive in the 
flow. In-} resting state. The peak sodium conductance versus 
d ab- membrane potential curve was reduced 40-80% and 
ut was shifted in the depolarized direction by 4-8 mv. The 
| of curve of the time to this peak was shifted in the same 
varied | direction by 4-9 mv with little change in shape. The 
O, or potassium conductance versus membrane potential 
pro- curve was reduced 20-30% and shifted in the depo- 
asping #§ larized direction by 0-5.5 mv. The time constant for 
gasping § the development of the potassium conductance ap- 
n. peared to be increased by 20-90% with no evidence 
requency § of a shift along the voltage axis. The blocking action 
it pro- is clearly a result of the effects of the drug on the 
and then | sodium carrying system. The action of procaine on 
enic dis-§ the potassium conductance is such as to oppose the 
5% CO, blocking action. 
red 
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639. ELECTRICAL PROPERTIES OF NORMAL AND 
THERMALLY INJURED SWINE SKIN, James D. 
Telfer and Warren H. Dennis (intr. by James C. 
Moore). Dept. of Surgery and Depts. of Chemistry 
and Physiology, Univ. of Luisville School of Medi- 
cine, Louisville, Ky. 

Chester white pigs (10-35 kg) were anesthetized 
with Dial or sodium pentobarbital, and various elec- 
trical measurements were made of the skin. An 
electrically heated brass disc burned swine skin for 
fixed times: the direct current resistance and im- 
pedance was measured across both burned and normal 
areas. Depth of the burns was determined histologi- 
cally. Initially, the d-c resistance of burned skin 
falls to low values: 24-48 hr later, the resistance of 
complete thickness burns rises to very high values. 
Impedance measurements, both by square wave and 
sine wave techniques, indicate a high capacitative 
reactance in normal and lightly burned skin. Complete 
thickness burns have essentially no capacitative re- 
actance. These findings will be related to possible 
clinical determination of the depth of skin involvement 
in burns. (Supported in part by Armed Forces Special 
Weapons Project, Dept. of Army SGO Contract 
#DA-49-007-MD-881, and in part by Grant #RG 5402 
from Natl. Insts. of Health.) 





640. HEXOSEMONOPHOSPHATE SHUNT DEHYDRO- 
GENASES AND HEPATIC FATTY ACID SYN- 
THESIS. Jay Tepperman and Helen M. Tepperman. 
Dept. of Pharmacology, State Univ. of New Vork 
Upstate Med. Ctr., Syracuse. 

Liver slices of rats starved for 48 hr and re-fed 

a high carbohydrate diet for 24 hr show extremely 

high rates of lipogenesis from acetate-1-C14 when 

compared with those of ordinary fed controls. The 
livers of such rats consistently show high glycogen 
levels—up to 15% in some experiments. In order to 
test the hypothesis that glycogenolysis may influence 
the rate of lipogenesis by providing TPNH for the 
crucial crotonyl CoA — > butyryl CoA conversion 

(Langdon, J. Biol. Chem. 226:615, 1957) we prepared 

rats as described above and assayed their livers for 

hexosemonophosphate shunt dehydrogenase (SD) 
activity by the method of Glock and McLean (Biochem. 

J. 55:400, 1953). At a time when incorporation of the 

acetate label into fat was about 8 times as high in the 

"re-fed" liver slices as it was in comparable controls, 

the SD activity was about 400% of normal. In subse- 

quent experiments, acetate incorporation into lipid, 
initial glycogen levels, and SD activity were estimated 
on the same livers at 3, 6, 12, 24 and 48 hr after the 
end of a 48-hr fast. At 48 hr initial glycogen was 
about 1/2 the 24-hr level, SD activity was more than 
twice the 24-hr level and lipogenesis was about the 
same as it was at 24 hr. The three-way correlation 
among these variables suggests that substrate traffic 
over the shunt may be an important determinant of 
lipogenesis rate. 











Terres 


641. CORRELATION BETWEEN ANAPHYLACTIC 
SENSITIVITY IN MICE AND RATE OF DEGRADA- 
TION OF ANTIGEN. G. Terres and W. Wolins 
(intr. by J. S. Robertson). Med. Dept., Brookhaven 
Natl. Lab., Upton, L. I1., N. Y. 

Mice sensitized by 3 different dosage schedules 
were tested for anaphylaxis. Remaining members 
were challenged with BSA I131 intravenously and its 
degradation followed by whole mouse counting. There 
was a direct correlation between anaphylaxis and the 
percentage of antigen degraded at 24 hr following the 
injection. The group with the highest degrees of 
anaphylaxis degraded the most antigen. The lower 
the sensitivity, the smaller the challenging dose re- 
quired to manifest an accelerated breakdown. Ina 
second experiment, half were challenged with BSA I!31 
intravenously, and the anaphylactic state determined. 
Remaining members were killed by bleeding; serum 
pooled and characterized (Farr, R. S. Fed. Proc. 
15:586, 1956). After Thephorin, equal amounts of 
serum were injected into mice intravenously followed 
by varying concentrations of BSA I/3! , In these there 
was a parallel between sensitivity and the amount of 
degradation. With horse anti HSA, there is a very 
narrow zone of precipitation, and maximal degrada- 
tion occurs only in this region. In the rabbit, with a 
wide zone of precipitation, accelerated degradation 
occurs with the onset of precipitation and reaches a 
maximum with maximum precipitation; degradation 
plateaus at the maximum in antibody excess. Hence 
it seems that accelerated degradation of antigen is 
determined by insoluble complexes with antibody in 
a passive system. This makes quantitation of 
precipitable circulating antibody possible. 





642. CEREBELLAR ACTIONS ON ACTIVITY OF 


MOTONEURONS RECORDED INTRACELLULARLY. 


Carlo A. Terzuolo (intr. by W. Ross Adey). Dept. 
of Anatomy, Univ. of California School of Medicine, 
Los Angeles. 





Inhibitory and excitatory cerebellar actions on spinal 


motoneurons have been studied in decerebrate cats 
during orthodromic, antidromic and direct stimulation 
of the impaled cell. The generation of an orthodromi- 
cally elicited spike is prevented during high frequency 
stimulation of the anterior lobe of the cerebellum 
while the time course and the amplitude of the post- 
synaptic potential following monosynaptic excitatory 
actions are not affected. Antidromic invasion of the 
soma-dendritic membrane can be blocked. These 
results are satisfactorily explained by a steady in- 
crease of membrane potential of about 2 mV which 
develops quite abruptly as a consequence of the 
cerebellar stimulation. A decrease of the moto- 
neuron's excitability during this membrane potential 
change has been proved by means of direct stimula- 
tion of the cell through the impaling microelectrode. 
Experimental evidences indicate that cerebellar in- 
hibition must be attributed to the removal of supra- 
spinal and spinal excitatory actions impinging on 
motoneurons. During cerebellar rebound and low- 
frequency stimulation of the cerebellar anterior lobe 
an increased excitability of the motoneuron has been 
observed as a consequence of a sustained depolari- 
zation. 
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643. PHASIC INTRALUMINAL PRESSURE WAVES 
FROM THE STOMACH. E. Clinton Texter, Jr, 





and Junko Ikeya (intr. by N. C. Hightower). North. 
western Univ. and VA Research Hosp., Chicago, 
Il. 

Intraluminal pressures from the distal stomach of 
66 subjects were recorded using 3 rubber catheters 
(I.D, 1 mm, length 120 cm), whose tips were 5 cm 
apart. A Statham transducer (P23B) and a Sanborn 
recorder were employed. Saline was profused at a 
rate of 6 ml/hr. Pressures were recorded during a 
fasting control period (30-60 min) and following 
introduction of 200 ml of 0.1 N HCl containing BaS0O4, 
The maximum amplitude and duration of 4,000 gastric, 
phasic, intraluminal waves, superimposed upon base 
line pressure, occurring during a total of 158 hr of 
recording was tabulated. Waves of less than 2 mm 
Hg in amplitude or duratioa could not be distinguished 
from respiratory variations. Maximum amplitude 
ranged from 2 to more than 90 mm Hg. Frequency 
distribution histogram revealed a rapid hyperboloid 
decline with 83.5% of the waves having an amplitude 
of less than 10 mm Hg. The durations varied between 
2 and 246 sec with the following distribution: 2-5 see, 
17.3%; 6-8 sec, 15.1%; 9-11 sec, 12.6%; 12-14 sec, 
7.4%; 15-17 sec, 12.1%; 18-20 sec, 15.5%; 21-29 sec, 
7.4%; exceeding 30 sec, 12.7%. Waves of greater 
amplitude and shorter duration were more frequent 
as the distal recording catheter approached the 
pylorus. 


644. EFFECT OF POTASSIUM LACK AND OUABAIN 
ON CALCIUM *5 UPTAKE IN FROG'S HEART. 
Lyell J. Thomas, Jr., Weldon B. Jolley and Richard 
Grechman (intr. by L, V. Heilbrunn). Dept. of 
Biology, Univ. of Southern California, Los Angeles, 
The effect of Kt - free perfusion and of certain 

other contracture producing agents (ouabain, adrena- 

line, iodoacetate) on Ca‘45 uptake by isolated frog 
hearts has been investigated. Electrically stimulated 
ventricles mounted on Straub cannulas were perfused 
with Ca‘45 labeled Ringer's solution containing the 

normal Catt concentration (1 mM) and containing a 

drug or lacking K*. Control preparations perfused 

with labeled normal Ringer's solution were run 
simultaneously. Ventricles perfused with Kt-free 

Ringer's solution to the point of final contracture 

(40-50 min of perfusion) tock up 100% more Ca45 

than controls but ventricles perfused for only 30 min 

took up no more Ca45 than controls. Ventricles put 
into contracture by toxic doses (1:200,000) of ouabain 
took up 20% more Ca‘5 than controls. However, 
inotropic but non-toxic doses of ouabain had no effect 
on Ca‘5 uptake. Ventricles put into contracture by 
iodoacetate (1:20,000) or adrenaline (1:5,000) took wp 
ne more Ca‘5 than controls. From the latter it is 
concluded that contracture per se is not necessarily 
associated with increased Ca** uptake. Further work 
is in progress to determine whether the excess Cals 
uptake promoted by ouabain and K' -free perfusion is 
correlated with an intracellular K* loss. (Supported 
by research grant H-2298 from Natl. Heart Inst., 

PHS.) 
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VAVES 645. FUNCTION OF AUDITORY CORTEX OF CAT 

r, Jr. IN FREQUENCY DISCRIMINATION. Richard F. 

| North. Thompson (intr. by K. Akert). Dept. of Physiology, 
icago, Univ. of Wisconsin, Madison. 

This study examines the conflicting results obtained 
omach of | by Meyer-Woolsey (J. Nar Nee 15:149, 1952) and 
theterg by Butler, Diamond and Neff (J. Neurophysiol. 20:108, 
5 cm 1957) concerning frequency discrimination as a func- 
anborn tion of cortical ablation in the cat. After removal of 
ed ata auditory cortex, Meyer-Woolsey found the animals' 
luring a ability to discriminate frequency to be completely 
ing lost, whereas Butler, Diamond and Neff found the 
g BaSO4, | ability to be retained. There were 3 procedural dif- 
10 gastric} ferences between the 2 studies. 1) The Meyer-Woolsey 
yon base § lesions were more extensive ventrally. 2) Meyer- 

B hr of Woolsey used a conditioning wheel; Butler, Diamond 
2 mm and Neff a double grill box. 3) Meyer-Woolsey gave 
inguished | positive and negative stimuli against a background of 

litude no stimuli; Butler, Diamond, Neff gave a positive 
quency stimulus against an ongoing background of the nega- 
rboloid tive stimulus, In the present study, the lesions and 
plitude apparatus were those of Meyer-Woolsey, the training 
i between | procedure that of Butler, Diamond and Neff. After 
2-5 sec, | training, the ablations were performed (by C. N. 
4 sec, Woolsey, as in the Meyer-Woolsey study) and the 
~29 sec, | animals were allowed 60 days recovery. Upon 
ater retraining the animals relearned with savings and 
“equent their thresholds at 1000 cps were essentially un- 
the changed. Thus the conflicting results of the 2 
studies appear due to a basic difference in the 
procedure employed in training the animals to dis- 
criminate frequency. This is seen in the greater 
preoperative learning time of the Meyer-Woolsey 
animals. 
JUABAIN | 646. EFFECT OF THYROXINE ON MITOCHONDRIAL 
ART. ENZYME ACTIVITY IN RAT TISSUES. Samuel R. 
d Richard Tipton, Marilyn Zirk* and Georgia S. St. Amand.* 
t. of Dept. of Zoology and Entomology, Univ. of Ten- 
3 Angeles, nessee, Knoxville. 
ertain The activity of succinic dehydrogenase {SDH-ase), 
-adrena- | glutamic dehydrogenase (GDH-ase), and cytochrome 
frog oxidase was increased above normal in mitochondria 
timulated | isolated from livers of hyperthyroid rats. The 
perfused | enzymes were assayed in liver mitochondria from 
ig the normal animals, and from untreated and treated 
ining a thyroidectomized animals by spectrophotometric 
rfused techniques. The SDH-ase increase was greatest (40%) 
pun that of GDH-ase intermediate (20%), and the cyto- 
-free chrome oxidase least and most variable after main- 
ture tenance for 14 days on a diet with 1% thyroid powder, 
Ca4s or with injection of .3 mg thyroxine every other day. 
y 30 min | The increase in nitrogen content and total mito- 
sles put § chondrial content was small although significant. 
f ouabain | The activity per 1000 mitochondria in hyperthyroid 
ver, livers was higher than normal for SDH-ase, but not 
no effect | changed significantly for GDH-ase and cytochrome 
‘ure by oxidase. The change in enzyme activity in liver mito- 
) took J chondria after thyroid administration may be partly 
r it is due to an increase in number of mitochondria, partly 
sssarily | to an increase in mitochondrial protein content, but 
ther wotk# also to some specific effect of the hormone on cer- 
oss Ca® | tain enzymes. (Supported in part by NSF Grant, 
fusion is | G 3534.) 
upported 
inst., 
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647. JUXTAGLOMERULAR GRANULATION IN EX- 
PERIMENTAL HYPERTENSION, Louis Tobian, 
Jeanette Janecek* and Alice Tomboulian.* Dept. 
of Medicine, Univ. of Minnesota, Minneapolis. 
Partial constriction of one renal artery in rats 

will usually produce hypertension. If the "ischemic" 

kidney is excised after 6 months, hypertension will 
persist indefinitely in some rats and disappear in 

others. The hypertension persisted indefinitely in 8 

out of 18 rats (44%) that drank only 1% saline for the 

6 months preceding excision of the "ischemic" 

kidney, whereas it persisted indefinitely in 8 out of 

12 rats (67%) drinking only tap water for this same 

period. The juxtaglomerular granulation index aver- 

aged 8 in the lone kidney of a group of these per- 
manently hypertensive rats drinking only tap water, 
whereas it averaged 19 in the lone kidney of previ- 
ously hypertensive rats whose hypertension had 
disappeared after excision of the "ischemic" kidney 

(p< .0001). When rats are given large doses of 

desoxycorticosterone and sait, they usually get hyper- 

tension and the granules in their juxtaglomerular 
cells literally disappear. However, if one renal 
artery is partially constricted at the time that the 
desoxycorticosterone administration begins, this com- 
plete degranulation of the juxtaglomerular cells was 
prevented in the "ischemic" kidney in 5 out of 10 rats. 

The juxtaglomerular index in the "ischemic" kidney 

of these 5 rats averaged 14, which is to be compared 

with an average index of 35 in normal rats and an 
average of 0 in rats with intact kidneys receiving 
desoxycorticosterone. 





648. CONDITIONAL FEATURES OF SOUND-EVOKED 

EEG RESPONSES DURING SLEEP. J. E. P. Toman, 

I. M. Bush* and J. T. Chachkes.* Chicago Med. _ 

School, Chicago, Ill. 

The following experiments in human subjects sug- 
gest that sleep is characterized by a more profound 
depression of conditioning mechanisms than of dis- 
criminations based on previous conditioning, and 
further suggest that alleged conditioning during sleep 
can occur only insofar as the reverberating stimulus 
trace persists through a minimum period of waking. 
Brief verbal stimuli were delivered at intervals of 
20 sec to subjects during daytime sleep at a level 
below dreaming where EEG K-complexes could be 
elicited. Trace recall tests after awakening showed 
no significant retention even after considerable repe- 
tition unless there was an appreciable period of 
wakeful EEG, 5 sec or more, following one such 
stimulus. Nevertheless "loaded" words such as 
subject's nickname were consistently more effective 
than "unloaded" physically equivalent words in caus- 
ing spread and prolongation of EEG change, even 
though such words were not subsequently remem- 
bered. The relative prominence of the K-complex 
in man compared to laboratory animals, its absence 
in man in the dreaming stage, its tendency toward 
attenuation on repetition in normal subjects, and 
some differences between normal and psychotic 
subjects, are suggestive of a conditioned discrimina- 
tive inhibitory mechanism intervening between pri- 
mary stimuli and primitive alerting mechanisms. 
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649. CHANGES IN CIRCULATING PLASMA PRO- 
TEINS OF RABBIT BLOOD UNDER ALTITUDE 
STRESS. Ignatius L. Trapani and Allen H. Bartel 
(intr. by John B. Loefer). Div. of Chemistry and 
Chemical Engineering, California Inst. of Tech- 
nology, Pasadena. 

The effect of high altitude on the electrophoretic 
distribution of plasma proteins in the rabbit has 

been investigated. Sea level samples were obtained 

at the California Institute of Technology (altitude = 

755 ft) and the high altitude samples were collected 

at the Barcroft Laboratory, White Mountain Research 

Station, California (altitude = 12,470 ft). During the 

first week of acclimatization there was a decrease in 

the percentage of albumin and an increase in the a- 

and £-globulins. However, after an additional 30-day 

period, the albumin was increased and a- and £- 
globulins decreased in relation to the sea level values. 

The y-globulin did not change significantly during the 

exposure period. Total protein concentration in- 

creased approximately 30% after 37 days at altitude. 

Passive antibody decay was also measured in one 

group of rabbits as an index of the rate of protein 

turnover. The half-life of homologous y-globulin 

(anti-bovine serum albumin) was 4.5+0.2 days and is 

not significantly different from the value of 4.7+0.2 

days found earlier for rabbits at sea level. Estimates 
of plasma volume based on the dilution of circulating 
antibody give a value approximately 30% less than 
plasma volumes measured in rabbits at sea level by 
the Evans Blue technique. The decrease in plasma 
volume and the increase in protein concentration in- 
dicate that the mass of circulating protein may not 
change and in addition, the turnover rate does not 
appear to differ much from that in animals at sea 
level. The alterations in the distribution of circulat- 
ing proteins will be discussed. (Supported in part by 

a Postdoctoral Fellowship from PHS and in part by 

Office of Naval Research, NR 111-392.) 





650. ANTICOAGULANT EFFECT OF INCUBATED 

FIBRINOGEN. D. C. Triantaphyllopoulos (intr. by 

A. W. Downs). Depts. of Physiology and Pharma- 

cology and of Medicine, Univ. of Alberta, Edmonton, 

Canada. 

It was initially observed that incubated plasma 
when added to fresh plasma appreciably prolongs the 
thrombin time of the latter (Blood 10:534, 1955). On 
the other hand experiments to be presented show that 
incubated serum lacks this property. These observa- 
tions suggest that the prolongation of thrombin time is 
due to a substance present in the plasma but not in 
the serum and prompted us to investigate the effect 
of incubated fibrinogen on blood coagulation. Sterile 
fibrinogen rendered non-clottable by incubation was 
fractionally precipitated with ammonium sulfate. The 
material precipitated between 25 and 50% ammonium 
sulfate saturation was mixed with fresh blood, It in- 
hibited its coagulation for at least 24 hr. This action 
could be reversed by diluting the plasma with 0.01 M 
calcium chloride and adding thrombin. Fibrinolysis 
could, thus, be excluded as the cause of the antico- 
agulant effect. The ammonium sulfate fraction is 
shown to have the following effects on blood coagula- 
tion: 1) it decreases to a statistically significant ex- 
tent the activity of factor V; 2) it reduces the forma- 
tion of plasma thromboplastin in the thromboplastin 
generation test; 3) it inhibits the consumption of 
prothrombin; 4) it prevents the coagulation of 
fibrinogen by thrombin without destroying either of 
these two factors; 5) on the other hand it does not re- 
duce the concentration of prothrombin, factor VII and 
plasma thromboplastin component. 
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651. MAXIMUM DIFFUSING CAPACITY OF THE 

LUNG FOR OXYGEN AND CARBON MONOXIDE, 

G. M. Turino, E. H. Bergofsky and A. P. Fishman 

(intr. by D. W. Richards). Dept. of Medicine, 

Columbia Univ., New York City. 

Although the volume of blood in the pulmonary 
capillaries may affect the diffusing capacity of the 
lungs, and experimental evidence suggests that this 
blood volume decreases as the upright position is 
assumed, measurements of the maximum diffusing 
capacity have been confined to the upright position, 
Such studies, based on separate determinations of the 
diffusing capacity for oxygen (Do,) and for carbon 


monoxide (Dg), have demonstrated that maximum 
values are achieved at only moderate levels of exer- 
cise. In view of these considerations, and since dif- 
ference physiologic factors affect Do, and Doo, the 





present study was undertaken to: 1) determine 
simultaneously the maximum Dco and Do, in the 
supine position and 2) compare the rate and pattern 
of increase in Don and Do, during graded exercise, 


Steady state methods during hypoxemia were used to 
measure diffusing capacity. Repeated observations 
in 5 healthy young males indicate that: 1) Do, re- 


mains higher than D,, as the level of exercise is in- 
creased; correction Yor the diffusivity of the test 
gases does not abolish this difference, and 2) Doo 
approaches a plateau at levels of exercise corre- 
sponding to 1000 ml/min oxygen uptake; at these 
levels a plateau for Do, could not be demonstrated, 


Peak values for Do, of 120 ml/min/mm Hg were 


reached at oxygen uptakes of approximately 2000 
ml/min. 


652. PHOSPHOLIPID ANTITHROMBOPLASTIN. D. 
L. Turner,* M. J. Silver* and L. M. Tocantins, 
Charlotte Drake Cardeza Fndn., Jefferson Med. 
College, Philadelphia, Pa. 

The Fraction III of Folch from hog brain and 
purified phosphatidylserine (PS) (J. Biol. Chem. 
174:439, 1948), both having anticoagulant activity in 
vitro, were treated with pyridoxal and a trace of 
copper ion by heating for 2 hr at 100°. The effects 
were followed by paper chromatography and assay 
for anticoagulant activity. Heat alone increased 
activity (Fed. Proc. 15: abstract no. 616, 1956) but 
produced additional spots on paper believed to indi- 
cate partial hydrolysis of PS. In the presence of 
pyridoxal, anticoagulant activity was destroyed, 
nitrogen content reduced to half or less and a com- 
plex mixture produced with no ninhydrin staining 
spots, unless phosphatidylethanolamine had been 
present as in Fraction DI. Fractions treated with 
bicarbonate gain in anticoagulant activity and on paper 
chromatography show some hydrolysis of PS. En- 
hancement of activity may be caused by the solubiliz- 
ing effect of the more polar hydrolysis products or 
possibly to anticoagulant action of the products. 
Passing chloroform solutions of the most active 
fractions through powdered filter paper resulted in 
no change in activity. After this procedure serine 
was the sole ninhydrin-reacting component found 
after hydrolysis. Inositol was absent. While hydro- 
genation over Adams' catalyst inactivated the mate- 
rial, hydrogenation over palladium on carbon de- 
stroyed plasmalogens without changing activity. The 
Folch PS differs from the most active products ob- 
tained by the chloroform methanol extraction proce- 
dure (Fed. Proc. 15: loc. cit.) in being comparatively 
less soluble and less active at high concentration. 
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653. INADEQUACY OF CEREBRAL VENOUS pO2 AS 
AN INDEX OF MEAN BRAIN TISSUE OXYGEN 
TENSION: INFLUENCE OF CHANGES IN ARTE- 
RIAL pO2 UPON CEREBRAL VENOUS AND CAL- 
CULATED MEAN CAPILLARY OXYGEN TENSION 
AT FIXED REDUCED ARTERIAL pCo2. J. Turner, 
C. J. Lambertsen, S. G. Owen, H. Wendel, H. 
Chiodi and P. Linaweaver (intr. by Jonathan 
Rhoads). Lab. of Pharmacology, Univ. of Pennsyl- 
vania School of Medicine, Philadelphia. 

Effects of inhaling varied concentrations of oxygen 
were studied in 6 normal men with arterial pCO2 
fixed, by ventilatory adjustment of alveolar pCO2, at 
a mean of 24 mm Hg. With inhalation of 8, 21 and 80% 
oxygen arterial pO2 values averaged 35, 100 and 540 
mm Hg.; jugular venous pO2 values averaged 20, 21 
and 22 mm Hg.; and calculated mean capillary pO2 
values averaged 25, 50 and 75 mm Hg. Thus venous 
p02 may remain constant with large changes in arte- 
rial and mean capillary pO2. With fixed arterial 
pC02, breathing 8, 21 and 80% oxygen produced aver- 
age cerebral blood flows of 56, 37 and 35 cc/100 
gm/min; and average jugular venous pCO2 values of 
$2, 37 and 39 mm Hg. The 51% increase in CBF pro- 
duced by 8% O2 represents anoxic vasodilation, un- 
modified by changed arterial pCO2, but resulting ina 
5 mm Hg decrease in venous pCO2. Inhalation of 80% 
oxygen produced no increase in CBF, but raised 
jugular venous pCO2 2 mm Hg. Thus, changed 
arterial pO2 may directly, and indirectly through 
alteration of brain blood flow, affect mean brain 
capillary pO2 without prominent change in pO2 of 
cerebral venous blood. 








654. IMPAIRED CLEARANCE OF Na?4 FROM 
LIVER TISSUE FOLLOWING CIRCULATORY 
STASIS. M. Don Turner,* James D. Hardy and 
William O. Barnett.* Depts. of Biochemistry and 
Surgery, Univ. of Mississippi Med. Ctr., Jackson. 
A collimated scintillation scanner was positioned 

over the exposed liver of dogs. Na24 was injected 

into the liver tissue directly under the scintillator. 

Continuous recordings of Na24 clearance rates were 

obtained from the liver tissue. Twenty-three dogs 

were divided into 4 groups and each served as his 

own control. In group I the Na24 clearance was de- 

termined before occlusion of the hepatic artery and 
portal vein for 10 min. The clamps were then re- 
moved and the procedure repeated. There was little 
change in clearance. In group II the same experiment 

was performed but the vessels were clamped for 15 

min. Again there was little change in clearance. In 

group III the vessels were occluded for 20 min and 
clearance rates ranged from 5 to 9 times slower than 
before occlusion. In group IV the clearance rates 

following removal of the clamps after 1 hr were 7-20 

times slower than normal. In another series of dogs, 

clearance curves were obtained from the hind limb 
muscle before and after occlusion of the aorta below 
the kidneys for 1 hr. The mean clearance rate from 
normal muscle was 9.7 min as compared to 1.2 from 
normal liver. The clearance rate of muscle after 
aortic occlusion for 1 hr was much slower, requiring 

30.3 min. Clearance times were increased to 3 times 

the normal in muscle. These data indicate that when 

irreversible organ damage occurs after prolonged 
circulatory arrest, it probably results from the in- 
ability of the restored circulation to adequately per- 
fuse the tissue. (PHS Grant No. RG-4745.) 
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655. SHOCK AND MECHANISMS OF FIBRINOGENO- 
PENIA. Rinaldo A. Turpini* and Mario Stefanini. 
St. Elizabeth Hosp. and Tufts Univ., Boston, Mass. 
Major alterations of the hemostatic mechanism 

were induced in rabbits by: a) the intravenous injec- 

tion of thromboplastin (brain, placenta, or of homo- 
logous tissue fibrinolysokinase at doses sufficient to 
produce shock; b) hemorrhage. Activity and concen- 
tration of various clotting factors were studied by 
standard techniques, fibrinolysis by methods employ- 
ing synthetic substrates. Findings were fairly common 
to all types of shock: a) fibrinogenopenia developed 
promptly and persisted throughout; b) in early phase, 
platelets rose rapidly and speed of formation of 
plasma thromboplastin was accelerated by the ap- 
pearance of a clotting accelerator. Serum from the 
experimental animal accelerated coagulation when 
injected into a normal; c) during a later phase (few 
minutes later), platelets fell and total yield and speed 
of formation of plasma thromboplastin decreased 
because of depletion of the clotting factors involved. 

Finally, 30-60 min later, fibrinolysin was activated 

and antifibrinolysin fell. Macroscopic clots in major 

pulmonary vessels were present in thromboplastic 
and fibrinolysokinasic shocks, disappearing in 2-3 wk. 

Deposition of fibrin in smaller pulmonary and hepatic 

vessels was seen microscopically in hemorrhagic 

shock. Intravascular hemolysis and the development 
of an antithromboplastin anticoagulant were prominent 
in thromboplastic shock. Shock, however produced, 
caused alterations of the clotting mechanisms. (Sup- 
ported by grant-in-aid of Amer. Heart Assn.) 





656. NERVOUS CONTROL OF A MOLLUSCAN 
SMOOTH MUSCLE, B. M. Twarog (intr. by J. H. 
Welsh). Harvard Univ., Cambridge, Mass. 

The byssus retractor muscle of Mytilus edulis, L. 
displays 2 interesting groups of properties: 1) By 
varying duration and frequency of stimulating elec- 
trical pulses, either a brief or a prolonged contrac- 
tion may be evoked. The prolonged contraction can 
be abruptly relaxed by repetitive electrical stimuli. 
This prolonged contraction has been regarded as a 
manifestation of a true "catch" mechanism. 2) 
Acetylcholine produces depolarization and prolonged 
contraction. 5-Hydroxytryptamine (serotonin) induces 
prompt relaxation of prolonged contractions. In the 
presence of 5-hydroxytryptamine tension development 
by electrical stimulation or acetylcholine is not 
blocked, but potentiated, while the prolonged phase of 
contraction is abolished. Hoyle and Lowy (J. Exper. 
Biol. 33:295, 1956) recorded bursts of small, sharply 
localized spike potentials during prolonged contrac- 
tion. These authors presented evidence that the 
spikes are associated with activity of intramuscular 
ganglion cells and regarded the byssus retractor as a 
complex preparation resembling vertebrate gut. The 
present study confirms the presence of small spike 
potentials but presents evidence that these potentials 
arise and are conducted decrementally from the motor 
innervation of the muscle, and that there are no intra- 
muscular ganglion cells. Tension maintenance and 
relaxation by 5-hydroxytryptamine are not associated 
with changes in frequency of small spikes. The 
mechanism of prolonged contraction (or contracture) 
remains to be explained and the dramatic relaxing 
action of 5-hydroxytryptamine appears to have no 
electrical sign measurable by techniques thus far em- 
ployed. (Supported by a PHS Postdoctoral Research 
Fellowship.) 
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657. ACTION OF ELECTROLYTES AND DRUGS ON 
PROTEASE ACTIVITY AND -SH GROUPS OF RAT 
BRAIN. G. Ungar and D. V. Romano.* Dept. of 
Pharmacology, U.S. Vitamin Corp., New York City. 
It was shown previously that free -SH groups and 
protease activity increase in rat brain after electrical 
stimulation of its afferent nerves (J. Gen. Physiol. 
40:635, 1957). In the present experiments, protease 
activity (on the synthetic substrate N-acetyl-L- 
tryptophan ethyl ester) and free -SH groups (by the 
“Vv spectrum shift and amperometric titration) were 
measured in brains of animals treated parenterally 
or topically with various electrolytes and CNS-acting 
drugs. Measurements were done both in resting and 
electrically stimulated brains. Changes in the ionic 
environment of the cortex modify the -SH content. 
Anesthetics prevent the increase which, in unanes- 
thetized animals, is caused by stimulation. Excitants 
and convulsants cause increased -SH and protease 
values in resting brain. Reserpine increases protease 
activity. Chlorpromazine decreases the effects of 
stimulation. The changes described are interpreted 
as indications of structural rearrangements in certain 
protein molecules. 





658. MEASUREMENT OF INTRACELLULAR SODIUM 
OF MUSCLE USING AN ISOTOPIC DILUTION 
METHOD. John C. Vanatta and Allen F. Reid. 
Depts. of Physiology and Biophysics, Univ. of 
Texas Southwestern Med. School, Dallas. 

The total Na of muscle was measured using an 
isotopic dilution method, and intracellular Na was 
calculated by standard equations after determining 
the radiosulfate space. Tc determine total Na, ap- 
proximately 5-gm biopsies of dog muscle were taken 
3-6 hr after radiosulfate administration. Simultane- 
ous heparinized blood samples were taken, and 
plasma separated promptly. The muscles were 
digested in 5 ml nitric acid, evaporated to reduce 
volume, and transferred to a 10-ml volumetric flask. 
After counting the radiosulfate, the solution was 
labeled with Na22, counted, and an aliquot placed on a 
50-ml cation resin exchange column which was con- 
ditioned to the hydrogen form. This column was then 
washed through with deionized water to remove phos- 
phates. The column was then eluted with HCl, the 
effluent collected, evaporated, and ashed. Sodium was 
determined as sodium uranyl zinc acetate. After 
weighing, this was dissolved in water and the solution 
recounted to determine Na22 recovery; and corrections 
for loss were made from the 2 counting data. Recov- 
ery, after calculations on 6 determinations on a 40 
mEq/1 standard sodium soiution averaged 104% with 
1 value 111%. Values for intracellular sodium on 10 
muscle biopsies averaged 17.5+2.3 mEq/kg intra- 
cellular substance. (Supported by Amer. Heart Assn. 
ahd by research grant H-1574-C3 from Natl. Heart 
Inst.) 
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659. SITE OF ACTION OF MERCURIAL DIURETICS 
BY STOP FLOW ANALYSIS. A. J. Vander, R. L. 
Malvin, W. S. Wilde and L. P. Sullivan (intr. by 
Virginia D. Davenport). Physiology Dept., Univ. 
of Michigan, Ann Arbor. 

Stop flow analysis provides a means for the com- 
putation of the mass of sodium and water reabsorbed 
by any one segment of the nephron during a period of 
ureteral occlusion (The Physiologist, 1:58; Fed. Prog, 
this issue). After intravenous infusion of a mercurial 
diuretic (Meralluride), there was more than a 50% 
reduction in the mass of water reabsorbed in the 
proximal tubule during occlusion. This was accom- 
panied by an exactly equivalent reduction in sodium 
reabsorption so that the sodium concentration of the 
proximal reabsorbate remained plasma-like, as in 
the untreated animals. No such reductions were ob- 
served in the distal tubule after mercurial, nor was 
there impairment of the distal capacity to lower 
sodium concentration almost to zero during stop 
flow. The above studies indicate that the mercurial 
diuretics exert a strong action on the proximal tubule, 
but are ineffective in the distal. The mechanism of 
mercurial action will be discussed in the light of this 
evidence. (Supported by PHS, A1740, Life Insurance 
Med. Research Fund, G-57-46 and Amer. Heart Assn, 
56G198.) 
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660. VALIDITY OF USING I!31 FATTY ACID FOR 
STUDY OF TISSUE DISTRIBUTION AND INCOR- 
PORATION INTO PHOSPHATIDES. E. Van Handel* 
and D. B. Zilversmit. Div. of Physiology, Univ. 
of Tennessee, Memphis. 

Previous work showed that 1131 triolein adminis- 
tered intravenously as an emulsion or orally as oil 
appeared in, and disappeared from, plasma at a rate 
similar to that of the carrier oil. (Fed. Proc. 16:131, 
1957). Iodinated oleic acid might behave in the ani- 
mal body like stearic acid, or the absence of the 
double bond might be compensated for by the presence 
of halogen in which case the iodinated oleate might 
behave like oleic acid. Thus, we fed to rats "1151. 
oleic acid" (Abbott) mixed with C!4 oleic acid or 
with C14 stearic acid. Six hr later the animals were 
killed and their liver, plasma, gastrointestinal tract 
and carcass assayed for radioactive lipides. Tri- 
glyceride and cholesterol ester were separated from 
phosphatide in a rapid-flow silicic acid column with 
chloroform and methanol. When triolein was used as 
a carrier for the free fatty acids 5-10 times as much 
C14 stearate was incorporated into tissue phosphatides 
as C14 oleate. Iodinated oleate was present in tissue 
phosphatides to a much smaller extent than either C! 
stearate or C14 oleate. When liver phosphatides 
were purified by repeated acetone precipitation the 
radioactivity from stearate C }4 exceeded that of 113! 
more than 100-fold. The amount of C !4 and 113! fat 
in the chloroform fractions showed much closer 
agreement. In a few samples I 131 lipide was only 
1/3 that of the C}4 but in most instances differences 
were between 0 and 30%. It thus appears that the use 
of iodinated fat for the study of incorporation of fatty 
acids into tissue triglycerides may be valid but that 
the total 1131 lipide of tissues which convert fatty 
acids rapidly to phosphatides may give a misleading 
index of the total amount of exogenous fatty acid of 
that tissue. (Supported by USPHS Grant-H2181.) 
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661. EFFECT OF HYPOXIA AND NITROUS OXIDE 

ON UTERUS OF ESTROGENIZED DOGS, Edward 

J. Van Liere and David W. Northup. Dept. of 

Physiology, West Virginia Univ. Med. Ctr., 

Morgantown. 

It has been shown that even severe degrees of 

ia have no effect on uterine contractions of the 

estrogenized dog (Am. J. Physiol. 171:245, 1952). The 
effect of nitrous e, c en given in high con- 
centrations is accompanied by hypoxia, was studied 
indogs. To increase the spontaneous activity of the 
uterus the animals were given daily injections of 1 
mg of diethylstilbestrol intramuscularly for 5 days 
before the experiment. Basal anesthesia of sodium 
barbital (300 mg/kg i.v.) was used. Carotid blood 
pressure was recorded. The uterus was exposed and 
immobilized at the juncture of the horns. A ligature 
was fastened to one horn, then over a pulley and con- 
nected to a recording lever. Since the hypoxia caused 
by high concentrations of nitrous oxide may stimulate 
the sympathetic system, epinephrine was given in 
doses of 10, 20, 30, and 40 ug/kg/min. Under the 
conditions of the experiment these dosages had no 
effect on the uterine contractions. Mixtures of 85, 
90, and 95% nitrous oxide with oxygen were adminis- 
tered intratracheally. Neither the amplitude nor the 
frequency of contractions nor the tone of the muscula- 
ture were affected by these concentrations. This 
showed that not only were the contractions unaffected 
by the concomitant hypoxia, but also nitrous oxide 
itself had no apparent effect on uterine musculature 
in estrogenized animals. 





662. FLUOROCINEMATOGRAPHY AND INTRA- 
LUMINAL PRESSURE RECORDINGS IN THE 
STUDY OF ESOPHAGEAL MOTOR ACTIVITY: 
METHOD AND PERSPECTIVES, G. Vantrappen, 
M. D. Liemer and E. C. Texter, Jr. (intr. by J. H. 
Annegers). Northwestern Univ. and VA Research 
Hosp., Chicago, Ill. 

With this method measurements of the pressure 
gradient and resistance are made simultaneously with 
recording of contractions and relaxation of the eso- 
phageal wall and propulsion of the bolus. Contraction, 
relaxation and propulsion are recorded by the fluoro- 
cinematographic unit, consisting of a developmental 
X-ray television system (GE-TVX) and a synchronized 
16-mm camera operating at a film speed of 30 frames/ 
sec. A pulsatile generator permits exposure of 1/1000 
of a second for each frame synchronized with TV and 
camera. Use of this system extends the cine time at 
least 25 times over any comparable system within 
limits of radiation safety. Intraluminal pressure is 
measured by multiple fluid-filled catheters connected 
to external transducers and a 4-channel recorder. 
Mercury columns in the distal portion of the poly- 
ethylene catheters (PE 200) permit localization of the 
Tecording site. Resistance may be calculated from 
the formula: Resistance = pressure/flow rate. The 
onset of deglutition is indicated by a myograph. Cor- 
relation of pressure waves and fluorocinematographic 
appearance is facilitated by a mirror which permits 
simultaneous filming of the pressure changes on an 
oscilloscope. By correlating these data, the nature 
and function of the different pressure waves can be 
Studied. It also permits an exact study of the closing 
mechanism at the gastroesophageal junction. 
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663. EXCRETION OF D AND L ISOMERS OF MALIC 
ACID IN THE CHICKEN. P. Vishwakarma (intr. 
by Clark West). Dept. of Physiology, College of 
Medicine, Univ. of Cincinnati, Cincinnati, Ohio. 
Studies were carried out using Sperber's chicken 

preparation. The infusion of L-malic acid (the natu- 

ral isomer) into the leg vein results in equal excretion 
rates of malic acid from the two kidneys, indicating 
no tubular secretion of the L isomer. In contrast, 
however, the infusion of D-malic acid (the unnatural 
isomer) results in 10-50 times more malic excretion 
from the kidney on the infused side than the other. 

Thus D-malic acid, unlike the L isomer, is massively 

secreted by the chicken tubules. This D-malic secre- 

tion is apparently unrelated to that of PAH. Infusion 
of succinate results in 8-10 times greater excretion 
rate of malic acid on the side of infusion than the 
other. Thus, like the dog kidney, the chicken tubules 
possess the ability to synthesize malic from succinic 
acid and then secrete it into the urine. However, un- 
like the dog, malonate does not block this synthesis, 

Rather its administration actually causes an increased 

malic excretion (during succinate infusion). The pos- 

sible conversion of malonic to malic acid by chicken 
kidney is under investigation, 


664. QUANTITATIVE DETERMINATION OF URO- 
KINASE, Kurt N. von Kaulla, E. Schneeberger* 
and Marcia Curry.* Dept. of Medicine, Univ. of 
Colorado School of Medicine and Belle Bonfils 
Mem. Blood Bank, Denver. 

Origin and significance of the urinary excretion of 
the plasminogen activator (urokinase) is not under- 
stood. Therefore, a quantitative method for urokinase 
determination was designed. Mixtures of 1 ml stand- 
ard plasma with 1, 2, 3, 4, 5, and 10 ml fresh urine 
each are brought up to 21 ml with water, and subjected 
for 90 min to rotation dialysis against ice-cold run- 
ning water in 8/32" cellophane tubing. The euglobu- 
lins, containing the plasma plasminogen activated 
during dialysis, are precipitated by CO, saturation. 
The precipitate is dissolved in 1 ml phosphate buffer, 
ph 7.4, mixed with 4 ml purified casein, 1%, in same 
buffer, and incubated at 37°C for 90 min. When nor- 
mal morning urines are tested and the resultant tyro- 
sine release is plotted against the plasma-urine rela- 
tionships, a typical cury2 results, There is a steep 
rise in the curve with proportions of 1:1 and 1:2. The 
curve flattens gradually with proportions of 1:3 and 
1:4, and finally levels off at 1:5 and 1:10. With the 
latter 2 mixtures, all the plasminogen that can be 
activated under the condition of the test is activated, 
producing a tyrosin release of 25-30 ug. Addition of 
urokinase to these 2 mixtures before dialysis results 
in negligible additional increase in tyrosin. Pilot 
studies reveal poor excretion of urokinase in kidney 
disease and in some malignancies; a very flat curve 
or no curve at all results. In the presence of fibrinol- 
ysis, the urokinase excretion was exaggerated; it 
dropped to zero values in the post-fibrinolytic period, 
then gradually returned to normal. 
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665. EYE AND HEAD POSTURE IN LESIONS OF 
BRAINSTEM. Irving H. Wagman, Stefan Shanzer* 
and Morris B. Bender. Dept. of Neurology, Mt. 
Sinai Hosp., New York City. 

Relationships between eye and head movements 
and other postural reactions involving body and limbs 
were studied in the monkey. Unilateral electrolytic 
brainstem lesions result in predictable postural 
defects, involving head, eyes, body and limbs. Lesions 
rostral and dorsal to third nerve nucleus produced 
contralateral paresis of gaze with ipsilateral eye 
deviation, contralateral head tilt and chin pointing 
ipsilaterally. These animals did not show forced 
circling. Lesions in paramedian region of the teg- 
mentum of pons resulted in ipsilateral paralysis of 
gaze with contralateral ocular deviation, and more 
marked contralateral head tilt and ipsilateral chin 
pointing. These animals circled in the direction of 
the head tilt and eye deviation. Lesions in the median 
zone of medulla resulted in contralateral head tilt 
and ipsilateral chin pointing but without paresis of 
gaze. There was no forced circling. Lesions in 
lateral medulla involving vestibular areas produced 
ipsilateral head tilt, contralateral chin pointing, with- 
out manifest paresis of gaze. Vestibular lesions 
resulted in circling in the direction opposite to the 
head tilt (contralateral to the lesion). In monkeys 
with implanted electrodes, brainstem lesions were 
made. Consequent changes in patterns of postural 
responses elicited by cerebral stimulation were 
studied. (Supported by PHS grant No. B-294.) 





666. REPETITIVE FIRING OF NERVE CELLS. 
Patrick D. Wall. Dept. of Biology and Research 
Lab. of Electronics, Massachusetts Inst. of Tech- 
nology, Cambridge. 

The activity of nerve cell bodies and fibers has 
been recorded by the intracellular method in the 
dorsal part of the cat's spinal cord. Activity was 
evoked by the stimulation of peripheral nerves. The 
microelectrode was used both for recording and for 
stimulation and it is believed that the amount of cur- 
rent necessary to stimulate the nerve cell can be 
used to determine whether the tip is located in a fiber 
or in a cell body. The pattern of firing in pre- and 
post-synaptic structures will be compared. The nature 
of the dorsal-root reflex will be contrasted with the 
properties of post-synaptic repetitive firing. The 
pattern of firing of neurons stimulated by different 
convergent peripheral inputs will be shown. The 
interaction between a repetitive discharge produced 
by peripheral stimulation and an impulse produced by 
local stimulation within the cell will be shown. Local 
stimulation within an interneuron does not produce 
repetitive firing. The presence of a microelectrode 
can change the input-output relationships of a cell. 
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667. SPONTANEOUS CANINE CONGESTIVE FAIL- 
URE OF CIRCULATORY SYSTEM. Charles R. 
Wallace (intr. by W. F. Hamilton). Depts. of Phys. 
iology and Pharmacology, Med. College of Georgia, 
Augusta. 

The wide use of the dog for experimental proce- 
dures approximating congestive failure of the cir- 
culatory system warrants investigation of such spon- 
taneous conditions in the dog. Most experimental dogs 
do not develop interstitial edema, but approximately 
half of the spontaneous cases exhibit edema as well 
as ascites. Hydrothorax is not often observed in the 
spontaneous cases. Three spontaneous cases have 
been investigated to date. All exhibited oliguria and 
sodium retention, with urine sodium levels of 4-25 
mEq/l. A sodium-absorbing resin (Carbo-resin, Eli 
Lilly & Co.) administered orally at average dosage of 
60 gm daily rapidly increased urine excretion to 2-3 
1/day, with urine sodium levels of 1-5 mEq/l. During 
this therapy, the sodium level in the plasma and 
ascitic fluid increased from initial range of 140-152 
mEq/l to 151-158 mEq/l. Specific gravities of the 
plasma increased during therapy from a range of 
1.018-1.025 to 1.020-1.029. Specific gravities of the 
ascitic fluid increased from 1.015-1.020 to 1.016- 
1.022. In 2 cases with interstitial edema, the specific 
gravity of the transudate was 1.008. The resin 
promptly removed the interstitial edema. The ascitic 
fluid was more slowly reduced, and may not be com- 
pletely removed in some cases. Venous pressures 
ranged from normal to 18 mm Hg. (Supported by 
grants from Natl. Heart Inst. and Amer. Heart Assn.) 


668. EXCRETION OF DIVALENT CATIONS DURING 
SULFATE DIURESIS. Mackenzie Walser and Ann 
A. Browder.* Dept. of Pharmacology and Exptl. 
Therapeutics, Johns Hopkins Univ., Baltimore, Md, 
Intravenous infusion of sodium sulfate in dogs pro- 
duced marked increases in the renal excretion of 
calcium, leading to frank tetany unless calcium was 
added to the infusion. Continuous infusion of sodium 
sulfate and calcium acetate led to excretion of more 
than 100 mg calcium/kg/day, without hypercalcemia, 
When plasma chloride was reduced further by 
peritoneal dialysis with sodium sulfate solutions, 
calcium excretion was further increased, occasionally 
exceeding 0.3 mg/kg/min without hypercalcemia. 
Calcium clearance, calculated without correction for 
bound calcium, was compared to the simultaneous 
creatinine clearance. This ratio, Cc,/Cc,, was re- 
producibly related to plasma chloride (and therefore 
to plasma sulfate). The average values of this ratio 
at various levels of plasma chloride were: 110 
mEq/1., 0.02; 90 mEq/1., 0.15; 70 mEq/1., 0.30; 50 
mEq/l., 0.45; 35 mEq/1., 0.65. These values were 
not significantly altered by variation in urine pH from 
4.3 to 7.3, hypocalcemia (8 mg %) or hypercalcemia 
(24 mg %). The ratio was not reproducibly related to 
urine flow, solute excretion, nor the fraction of the 
filtered solute excreted. Somewhat similar results 
were obtained for the magnesium ion. Ratios of mag- 
nesium clearance (uncorrected for binding) to cre- 
atinine clearance in excess of 0.7 were observed. 
Studies of strontium excretion are to be made. It 
remains to be determined whether hypochloremia or 
hypersulfatemia is responsible for these effects. 
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669. NATURE OF INTER-OLFACTORY BULB SYS- 
TEM. Raymond R. Walsh (intr. by Clarence A. 
Maaske). Physiology Dept., Univ. of Colorado 
School of Medicine, Denver. 

Electrical stimulation of the olfactory bulb in the 
rabbit evokes monophasic negative and positive poten- 
tials in the contralateral bulb; the transition between 
the region where positive potentials are recorded and 
the region of negative potentials occurs in the inner 
stratum of the external plexiform layer. Potentials 
evoked by a single stimulus are subject to blockade 
by intracarotidally injected dimethyl tubocurarine; 
however the block can be partially overcome by a 
tetanic stimulus. The potentials exhibit summation 
and fatigue. In addition, stimulation of a bulb leads 
to inhibition of single cell activity in the opposite bulb. 
Analysis of the foregoing observations in conjunction 
with the anatomical knowledge of the olfactory bulbs 
have led to the formulation of an hypothesis which 
states, briefly, that the inter-olfactory bulb system 
is comprised largely of tufted cells, which are ex- 
citatory, and internal granular cells which are in- 
hibitory. (Supported in part by a grant from Natl. 
Inst. of Neurological Diseases and Blindness, PHS.) 


670. EFFECTS OF ASPHYXIA ON GALVANIC SKIN 
REFLEX BEFORE AND AFTER SPINAL TRANSEC- 
TION. G,. H. Wang. Physiology Dept., Univ. of 
Wisconsin, Madison. 

We have compared the effects of asphyxia on the 
galvanic skin reflex before and after spinal transec- 
tion in the same cats under chloralose and urethane. 
Before spinal transection, asphyxia causes a large 
decrease in the intensity of the galvanic skin reflex 
and abolishes the reflex in 3-5 min. After spinal 
transection, asphyxia causes a large increase, in- 
stead of a decrease, in the intensity of the reflex in 
the first 3-5 min and suddenly abolishes the reflex a 
minute later. These facts indicate that the difference 
in the first effect of asphyxia on the galvanic skin 
reflex before and after spinal transection is due to 
withdrawal of supraspinal inhibitory impulses from 
spinal neurons following severance of the cord. The 
possible mechanism that brings about the large 
increase in the intensity of the galvanic skin reflex 
after spinal transection will be discussed. 
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671. RENAL CLEARANCE OF URATE IN HUMAN 
NEOPLASTIC DISEASE. Donald M. Watkin and I. 
Bernard Weinstein.* Natl. Cancer Inst., Bethesda, 
Md. 

To study the kidney's role in the hyperuricemia of 

human neoplastic disease, Cyy, Cpay, TMpay and Cy 

were measured during 10 studies in 8 patients with 
hyperuricemia, 17 studies in 8 patients with plasma 
urate levels within 2 standard deviations of the nor- 
mal mean and 1 study in 1 patient with hypouricemia 
and amino-aciduria. All patients had myeloprolifer- 
ative disorders or disseminated neoplasms, Plasma 
urate levels and filtered urate loads ranged from 

0.007 to 0.162 mg/ml and 0.5 to 14.1 mg/min respec- 

tively. No constant relation between renal function 

values and plasma urate levels was found. Urate 
excretion (UV) and tubular absorption of urate (ty) 
were found to be linear functions of filtered load 

(Cyn X P) within the 2-10 mg/min range. Outside this 

range, t was consistently less than 90% of the filtered 

load. Serial studies at plasma levels varied by 
therapy or progression of the underlying diseases 
were performed in each of 4 patients. The % of fil- 
tered load reabsorbed remained essentially constant 
despite changes in plasma level and filtered load. 

Tubular function as measured by Tm pay, did not cor- 

relate with tubular reabsorptive capacity for urate 

except when Tmp,, was reduced to 1/3 or less of 

normal. These studies imply that hyperuricemia in 
neoplastic disease is not due primarily to impaired 
renal function but rather to overproduction of urate. 

However, since UV is a function of filtered load, urate 

clearance will necessarily fali as GFR decreases, 

suggesting that severe renal damage as observed in 

3 of these patients may potentiate the hyperuricemia. 








672. EFFECTS OF CIGARETTE SMOKING AND IN- 
TRAVENOUS NICOTINE ON THE HUMAN BRAIN. 
Richard L. Wechsler (intr. by Jack D. Myers). 
Dept. of Medicine, Univ. of Pittsburgh and Monte- 
fiore Hosp. Inst. of Research, Pittsburgh, Pa. 
Tobacco is smoked for its relaxing effects and the 

agent most likely responsible has been thought to be 

nicotine. Studies of the effects of cigarette smoking 
and intravenous nicotine on the human brain were 
accomplished by means of the electroencephalogram 
and the nitrous oxide method to measure cerebral 

circulation and metabolism, Ten normal subects (17- 

85 years of age) were studied before and 3-8 min 

after smoking 3 regular sized cigarettes in 10 min. 

No significant changes in cerebral blood flow, oxygen 

consumption, vascular resistance, respiratory 

quotient, blood pH or gases were observed. Electro- 
encephalograms made before, during and for 10 min 
after smoking revealed an intermittent flattening last- 
ing 1-30 sec. This pattern occurred only with puffing 
on the cigarette. However, it also occurred to a lesser 
degree in individuals who did not inhale and in those 
smoking filtered and denicotinized cigarettes. This 
pattern could be an abnormal attention response, Five 
men (19-22 years of age) were studied before and dur- 
ing the last 10 min of the administration of 8-10 mg 

of nicotine base given over a 30-min period. Dizzi- 

ness, nausea, an ache in the infusion arm, numbness, 
shaking and cold extremities occurred. At the time of 
the study, anxiety, tachycardia and hyperventilation 
with a decrease in pCO, and an increase in cerebral 
metabolism were noted in 3 subjects. Because of the 
side reactions it is difficult to attribute the observed 
significant increase in cerebral metabolism (4.0-6.0 

cc/100 gm/min, p< 0.05) to nicotine. (Supported by a 

research grant from the Tobacco Industry Research 

Committee.) 
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673. ENERGY METABOLISM OF COLD-EXPOSED 
RATS DURING ANESTHESIA. A. Kurt Weiss. 
Dept. of Physiology, Univ. of Miami School of 
Medicine and Howard Hughes Med. Inst., Miami, 
Fla. 

When small Holtzman rats (150 gm) are exposed 
to 5°C for 10 days their. metabolic rate (measured at 
28°C) becomes elevated from about 1200 to about 
1400 ml/kg3/4/hr. Injection of sodium pentobarbital 
(.09 m1/100 gm i.p.) during the metabolism deter- 
mination lowers the metabolic rate in both control 
and cold-exposed rats to 750 and 1000 ml/kg3/4/hr 
respectively. The general pattern of the cold-induced 
elevation of metabolic rate is not altered, however. 
When large rats (300 gm and more) are exposed to 
-5°C for 10 days, the metabolic rate in the survivors 
increases from about 750 to about 1000 ml/kg 3/4/hr. 
Injection of sodium pentobarbital during the metabo- 
lism determination lowers the metabolic rate of both 
control and cold-acclimatized animals to about 650 
ml/kg 3/4/hr, irrespective of the length of cold- 
exposure (up to 10 days). The significance of these 
findings will be discussed. (Supported in part by 
grant RG-4150(C2) from Natl. Insts. of Health, PHS.) 


674. SELECTIVE CORONARY ARTERY VISUALIZA- 
TION BY ROENTGENOGRAPHIC AND CINEMAT- 
OGRAPHIC METHODS FOR EVALUATING 
CORONARY VASCULAR EFFECTS. J. W. West, 

S. V. Guzman and S. Bellet (intr. by Carl F. 

Schmidt). Dept. of Pharmacology, School of Medi- 

cine, Univ. of Pennsylvania and Div. of Cardiology, 

Philadelphia Gen. Hosp., Philadelphia. 

The procedures of angiography (roentgenologic 
visualization of the blood vessels in a given organ fol- 
lowing intra-arterial injection of radio-opaque mate- 
rial) have been attempted in the coronary circulation 
of experimental animals and man, with much less 
success than in other vascular beds. This is because 
there has been no practicable means for injecting the 
coronary arteries directly without exposing them first 
through open chest procedures. To pern.it intra- 
coronary injections without opening the chest a num- 
ber of investigators have resorted to indirect filling 
of the coronary arteries through injections into the 
aorta. A technique is presented for direct injection 
of a radio-opaque dye (Hypaque sodium) into the coro- 
nary arteries for contrast-roentgenologic and cinemat- 
ographic visualization of the coronary arterial tree 
and studying the responses of the coronary circulation 
to various pharmacological agents as well as to al- 
tered pathological conditions. By means of special 
coronary catheters, the major branches of the coro- 
nary arteries (right, left anterior descending, left 
circumflex) of dogs with unopened chests were 
catheterized under fluoroscopic guidance via the 
carotid artery. Successful angiography was accom- 
plished in each of these branches, alone and in com- 
bination. Roentgenograms (single and serial) and 
cinephotographs demonstrate the feasibility of this 
method for studying the responses of the coronary 
circulation to drugs, embolization and other proce- 
dures. 
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675. DISTRIBUTION OF PAH BETWEEN ERYTHRO- 
CYTES AND PLASMA IN MAN AND ANIMALS 
WITH SPECIAL REFERENCE TO SPLANCHNIC 
INTRAVASCULAR MOVEMENT. Henry O. 
Wheeler,* Katherine J. Baker,* Robert M. Epstein* 
and Stanley E. Bradley. Dept. of Medicine, Colum- 
bia Univ. College of Physicians and Surgeons, New 
York City. 

The distribution of sodium p-aminohippurate (PAH) 
between red cells and plasma was evaluated in prepa- 
rations of blood from man, dog, guinea pig and ox, in 
vitro and in vivo, PAH was measured in cadmium _ 
filtrates of plasma (100% recovery) and whole blood 
(92% recovery) by the method of Smith and his associ- 
ates. The erythrocyte-plasma concentration ratio, 
(determined after incubation at 37°C of whole blood 
with a known amount of PAH and appropriate correc- 
tion of hematocrit) ranged from 0.13 to 0.16 for 
guinea pig and ox, and from 0.29 to 0.45 for the dog, 
At 21°C equilibration was not complete after as much 
as 1 hr of incubation. Oxygen was not required. To 
test in vivo equilibration PAH was infused into a 
mesenteric vein in 5 anesthetized dogs and cell-plasma 
concentration ratios determined in arterial and hepatic 
venous blood obtained simultaneously. In all the ratio 
tended to be substantially lower in hepatic venous blood 
indicating failure of equilibration in one passage 
through the liver. Except for disparities apparently 
attributable to incomplete mixing in the portal vein, 
the hepatic venous PAH concentration could be ac- 
counted for on the basis of the amount of PAH infused 
per minute and the splanchnic blood flow. 














676. PHOTOMICROGRAPHIC DENSITOMETRY OF 
IN VIVO STRATIFICATION IN AGING CELLS. F. 
J. Wiercinski. Hahnemann Med. College and 
Drexel Inst. of Technology, Philadelphia, Pa. 
Observations were made on the oil cap, clear 
layer, and the granular zone stratification during the 
course of aging cells in sea water. The granular 
zone contains mitochondria, yolk and pigment 
granules, Eggs were obtained from Arbacia punc- 
tulata by the electric method of stimulation. The 
unfertilized eggs were washed and kept in sea water 
at 22°C. The fertilization percentage was 94%. At 
various time intervals 2 parts of 0.85 M sucrose 
solution were placed in the bottom of a slender 
centrifuge tube and 1 part of sea water containing eggs 
on top. The tubes were centrifuged with a hand cen- 
trifuge and the force necessary to stratify the eggs 
was noted. Photographs were taken on 16-mm film 
to record the position of the cell components at a 
given time. Measurements were taken from the film 
with a microscope and ocular micrometer at 100 X 
magnification, After 80-90 min in sea water a 
dramatic increase in the size of the cell, oil layer, 
clear layer and granular zone occurred. A cyclic 
reaction followed in the above components independ- 
ently of the size of the cell. In 20-25 hr the cells 
became sticky and were deformed by centrifugation. 
The clear layer became reticulated. The mito- 
chondria, yolk and pigment granules were agglutinated. 
The fertilization percentage was 60%. Data was 
recorded for 29 hr. Then centrifuging broke the eggs 
into red and white halves. The results are discussed 
in relation to factors for the utilization of lipids 
within the cell. 
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677. KWASHIORKOR TYPE OF FATTY LIVER IN 
PRIMATES. George F, Wilgram,* C. H. Best and 
W.J. R. Taylor.* Banting and Best Dept. of Med. 
Research, Univ. of Toronto, Toronto, Canada. 
Under carefully controlled conditions 2 Cebus and 
2 Rhesus monkeys were put on a choline deficient diet 
that was composed of 10% peanut-meal (alcohol ex- 
tracted), 10% alpha soya protein, 25% lard, mixed 
carbohydrates, minerals and vitamin supplements. 
Two monkeys of each species served as choline sup- 
plemented controls. The deficient animals were fed 
ad lib. and just maintained their weight throughout 
the experimental period, which lasted about 1 yr. The 
controls, also fed ad lib., ate more than the deficient 
monkeys and gained weight constantly. The choline 
supplemented diet was therefore not seriously defi- 
cient in protein. Blood lipid determinations were 
done frequently on all animals. The blood lipid 
values were consistently lower in the choline defi- 
cient monkeys. Liver lipids, however, were re- 
markably increased in the deficient monkeys, 
Histological examination showed this fat to appear 
mainly in the periportal areas. Cytologically the fat 
is demonstrated in big droplets, frequently displacing 
the nucleus from its central position. The livers of 
the controls did not exhibit any fat accumulation 
whatsoever. Histologically and cytologically this 
type of lipid accumulation in the livers of monkeys 
resembles closely the appearance of fat in the livers 
of human cases of Kwashiorkor. Further experiments 
in monkeys, designed to study more precisely the 
resemblance between the lesions of choline deficiency 
in this species and those of Kwashiorkor will be dis- 
cussed. (Supported by Life Insurance Med. Research 
Fund.) 





678. HEMODYNAMIC EFFECTS OF CARDIAC GLY- 
COSIDES ON NORMAL SUBJECTS DURING REST 
AND EXERCISE. M. Henry Williams, Jr., L. 
Zohman* and A. C. Ratner.* Cardiorespiratory 
Lab., Grasslands Hosp., Valhalla, N. Y. 

Although digitalis may decrease the resting 

cardiac output of normal subjects, the effect on the 

cardiac output during muscular exercise is not known. 

To study this, cardiac output (dye dilution method), 

oxygen consumption and arterial blood pressure were 

measured at rest and during the performance of steady 
muscular exercise in 8 normal subjects. Exercise 
consisted of supine pedalling against a 7-lb resistance 
at approximately 90 rpm, resulting in an average 
oxygen consumption of about 1300 cc/min. One hr 
after the intravenous administration of 1.0-1.2 mg of 
digoxin, or immediately following 1.6-1.8 mg of in- 
travenous acetyl strophanthidin, the measurements 
were repeated. The resting cardiac output fell in all 
but 2 subjects (whose oxygen consumption rose sig- 
nificantly) after digitalization. In two individuals the 

resting cardiac index after digitalis was less than 2.5 

1/min/m2. In each subject, the exercise cardiac out- 

put after administration of digitalis (av. 11.45 1/min) 
was less than the control value (av. 13.97 1/min). 

After digitalization, there was an average 5% decrease 

of pulse rate at rest, 6% during exercise, and a 9% 

decrease of stroke volume during rest and exercise. 

The resting arterial blood pressure rose in each 

individual from an average of 129/73 mm Hg to 156/86 

mm Hg, but the exercise hypertension (av. 191/111 

mm Hg.) was unaffected. (Supported by grants from 

Westchester Heart Assn. and Natl. Heart Inst., PHS 

(H-2437).) 
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*679. PERFUSION OF SINGLE PROXIMAL TUBULES 
OF NECTURUS KIDNEY: STUDIES ON WATER 
MOVEMENT. Erich E. Windhager,* Hans J. 
Schatzmann,* Guillermo Whittembury* and A. K. 
Solomon. Biophysical Lab., Harvard Med. School, 
Boston, Mass. 

The effect of different NaCl concentration gradients 
on water transport in the proximal tubule of Necturus 
kidney has been studied under isosmotic conditions, 
The method employed is a modification of the perfu- 
sion technique of Richards and Walker (Am. J. 
Physiol. 118:111, 1937) using C14 labeled inulin as 
reference substance for water movement. Perfusates 
containing 50, 62.5, 75, and 100 mEq/1 NaCl made 
isotonic with mannitol were injected into the proximal 
tubule and removed for inulin analysis after 20 min. 
Water movement as a function of tubular NaCl con- 
centration was calculated from the change in the 
inulin concentration. Corrections for water move- 
ment due to mannitol leakage were made with data 
taken from 17 separate experiments using C !4 man- 
nitol in the perfusing fluid. In 5 control experiments 
at a tubular concentration of 100 mEq/l NaCl, the 

normal plasma concentration, 26.2% of the originally 

introduced fluid was reabsorbed. This agrees with 
27.2% reabsorption obtained in a previous series of 

11 experiments. The results of the present 23 ex- 
periments demonstrate that 1) there is a decrease of 
water reabsorption with decreasing tubular NaCl 
concentration, 2) water transport ceases when tubular 
NaCl concentration is approximately 65 mEq/l, which 
is equivalent to a transtubular concentration gradient 
of 35 mEq/1 and 3) water enters the tubule with further 
decrease in tubular NaCl concentration. 











680. EFFECTS OF INSULIN ADDED IN VITRO ON 
THE METABOLISM OF GLUCOSE-1-C !4 AND 
GLUCOSE-6-C 14 BY RAT ADIPOSE TISSUE. 
Albert I. Winegrad,* Albert E. Renold and Bernard 
Jeanrenaud.* Dept. of Medicine, Harvard Med. 
School, Boston, Mass. 

Insulin added in vitro produces a striking and con- 
sistent stimulation of glucose uptake, glucose oxida- 
tion, and glucose conversion to lipid by the epididymal 
fat pad of the male rat, when paired tissues from the 
Same animal are used and unnecessary handling and 
chilling are avoided. When glucose-1-C 14 and 
glucose-6-C14 were used as substrates, insulin added 
in vitro stimulated the oxidation of carbon-1 of 
glucose from 0.92 to 6.36 .M/mg tissue nitrogen 
over 3 hr; lipogenesis from carbon-1 from 0,19 to 
3.06; oxidation of carbon-6 from 0.24 to 0.33, and 
lipogenesis from carbon-6 from 0.38 to 6.31 u.M/mg 
tissue nitrogen, each figure being the mean of at least 
6 experiments. These results confirm Milstein's 
conclusion based on CO, data alone (Proc. Soc. Exper. 
Biol. & Med. 92:632, 1986) that both the Emden- 
Meyerhof pathway and the phosphogluconate oxidative 
pathway are operative in rat adipose tissue. In addi- 
tion they indicate that both pathways are stimulated 
in vitro in the presence of insulin. However, whereas 
insulin stimulates lipogenesis from carbon-1 and 
carbon-6 approximately equally, suggesting that the 
proportion of glucose metabolized by either pathway 
is not altered, the striking discrepancy between the 
insulin-induced stimulation of oxidation of carbon-1 ~ 
(700%) and that of carbon-6 (30%) can be but partially 
explained within our present concepts of adipose tis- 
sue metabolism. 
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681. LIVER FUNCTION IN EXPERIMENTAL TRAU- 
MATIC SHOCK. H. M. Wise,* A. T. Knecht,* and 
A. J. Dziemian, Biophysics Div., Directorate of 
Med. Research, Army Chemical Center, Md. 
Traumatic shock in goats was created by massive 
soft tissue injury to the hind extremities by high ex- 
plosive. Untreated animals, having a mean survival 
of 19 hr, and penicillin treated animals having a mean 
survival of 38 hr were followed throughout the post- 
trauma period. Bromsulphalein excretion, blood 
glucose, ammonia and bilirubin were the parameters 
used. The fall in hepatic blood flow measured by BSP 
excretion could nct be correlated survival time. The 
glucose remained above normal in all cases. Ammonia 
never reached toxic levels and bilirubin remained 
normal. In near terminal animals the extraction of 
ammonia from the portal venous blood remained ap- 
proximately constant. Thus, in the parameters in- 
vestigated, no serious impairment of hepatic function 
could be demonstrated. 





682. ENZYME PATTERNS IN DEVELOPING CON- 
NECTIVE TISSUE. J. Frederick Woessner, Jr. 
and Robert J. Boucek (intr. by Stephen W. Gray). 
Howard Hughes Med. Inst., Miami, Fla. 

Tissue obtained by the sponge-biopsy technique 
(Arch. Path. 59:553) closely resembles normal con- 
nective tissues in its cellular pattern, chemical com- 
position and rate of formation. It is likely that this 
tissue also resembles normal connective tissues in 
the metabolic processes involved in the formation of 
new connective tissue elements. To study these proc- 
esses, sponge-biopsies were removed from rats at 
various time intervals following implantation and 
homogenized in saline. Centrifugation at 600 g re- 
moved the sponge plastic, cell debris and collagen. 
Aliquots of the supernatant were added to suitable 
buffer-substrate mixtures for enzyme assays. Among 
the enzymes present in sufficient concentration to 
permit quantitative estimation by standard colori- 
metric or absorption spectrophotometric methods 
were the following: DPNH cytochrome-c reductase, 
acid phosphatase, alkaline phosphatase, prolidase, 
prolinase, a proteolytic enzyme which digests 
hemoglobin optimally at pH 3.2, lactic dehydrogenase, 
malic dehydrogenase, glutamic-oxalacetic trans- 
aminase, beta-glucuronidase, phenolsulfatase, 
catalase and peroxidase. Centrifugation at 26,000 g 
for 30 min removed part of the activity of the first 
4 enzymes; 105,000 g for 30 min did not affect the 
levels of the last 6 enzymes. The contents of all 13 
enzymes plus the contents of hydroxyproline, 
desoxyribonucleic acid, protein and ascorbic acid 
were determined for each tissue sample. These data 
were then studied as a function of tissue age and were 
compared to the formation of collagen (hydroxyproline). 
In general the enzymes appear earlier than collagen 
and increase in concentration parallel to collagen 
formation. However, between 14 and 21 days most of 
the enzymes pass through a point of maximum con- 
centration, while collagen continues to be produced at 
a decreasing rate out to 100 days. 
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683. TACTILE RESPONSES OF CHEMOSENSORY 
HAIRS IN PHORMIA. Myron L. Wolbarsht* and 
Vincent G. Dethier. Biology Dept., Johns Hopkins 
Univ., Baltimore, Md. 

The typical chemosensory hair of the blowfly, 
Phormia regina, has 3 neurons associated with its 
base. Previous electrophysiological studies have 
shown that 2 of these neurons respond differentially 
to a variety of chemicals including water (Science 
125:1248, 1957). Electrical activity has now been 
recorded which, on the basis of spike height, duration, 
and interaction with other spikes, is assigned to the 
third neuron. This neuron is stimulated only by 
motion. The maximum impulse frequency of this 
neuron in the labellar and tarsal hairs is about 250/ 
sec, while in the wing receptors it may discharge at 
the rate of 600/sec or higher. Purely tactile hairs 
on the haustellum and tibia give a response similar 
to the tactile component of the response from the 
chemoreceptor hair, although the purely tactile hair 
adapts much more slowly to a continued deformation, 
It is not certain that the chemosensory hairs on the 
ovipositor, palpi, and antennae have tactile responses, 
This may be due to a difference in structure. 








684. EQUILIBRATION OF RADIOIODIDE BETWEEN 
THYROID GLAND AND BLOOD IN RATS AND 
MICE, Seymour H. Wollman and Franklin E. Reed.* 
Natl. Cancer Inst., Bethesda, Md. 

Equilibration data were obtained for thyroids of 
various activities in animals given a single dose of 
propylthiouracil to block organic binding of iodine. 
Data were compared with a one-compartment model 
of the tyroid gland characterized by a one-way 
thyroid clearance of serum radioiodide and an exit 
rate constant for the transport of radioiodide from 
the thyroid to the blood. The ratio of the clearance 
to the exit rate constant determines the ratio of the 
radioiodide concentrations in the thyroid and serum 
(T/S). The model fitted the data within experimental 
error. Clearance constants were 2, 5, 15 and 37 vol 
serum/vol thyroid/min and exit rate constants were 
0.025, 0.05, 0.05 and 0.25/min for hypophysectomized 
mice, mice fed a high iodine diet, mice fed a low 
iodine diet, and mice fed 0.25% thiouracil for 2 wk, 
respectively. Both constants increased with thyroid 
activity. Similar values were obtained for rats with 
the exception that rats not fed thiouracil had exit 
rate constants systematically twice those of the cor- 
responding mice. The surprisingly small T/S found 
in animals fed thiouracil is due to the associated large 
exit rate constant. Equilibration rates varied with the 
exit rate constant. Thiocyanate injection before the 
equilibration study increased the exit rate constant 
but did not change the clearance significantly. 
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685. EFFECT OF EXERCISE AND ANDROGEN IN 
CHOLESTEROL-FED PULLETS, Harry Y. C. 
Wong, Frank B. Johnson* and Abbie K. Wong.* 
Howard Univ. School of Medicine and Armed 
Forces Inst. of Pathology, Washington, D. C. 

The present investigation was undertaken to study 
the effects of exercise and testosterone propionate on 
the blood cholesterol, aortic and coronary athero- 
sclerosis of pullets fed a high cholesterol diet. After 
9 wk on an "atherogenic" diet, consisting of 2% 
cholesterol and 5% cottonseed oil, the following re- 
sults were observed: 1) cholesterol-fed pullets not 
exercised had the highest incidence of aortic athero- 
sclerosis and blood cholesterol; 2) birds on a chole- 
sterol diet and exercised had a lower incidence than 
the preceding group; and 3) pullets on a cholesterol 
diet treated with testosterone propionate, and similarly 
treated birds which were exercised, had a lower blood 
cholesterol and aortic atherosclerosis. All pullets 
which were exercised were rotated in a treadmill 
twice daily for 30 min, 5 days weekly at 6 rpm. We 
conclude from our data that exercise did not signifi- 
cantly reduce the blood cholesterol when compared to 
the cholesterol-fed group only. This is contrary to 
previous reports from our laboratory that exercise 
resulted in a marked reduction of the blood choleste- 
rol, with a subsequent reduction in aortic and coro- 
nary atherosclerosis of young cockerels on a similar 
diet. However, birds treated with testosterone 
propionate, or similarly treated pullets, had a sig- 
nificantly lower blood cholesterol and severity of 
aortic atherosclerosis when compared to the 
cholesterol-fed only. (Supported by Natl. Heart Inst. 
and Washington Heart Assn.) 





686. EFFECT OF ADRENALECTOMY ON RAT 
NERVE FUNCTION. Ernest B. Wright and E. Jean 
Lester.* Physiology Dept., College of Medicine, 
Univ. of Florida, Gainesville. 

The excitability and conduction properties of more 
than 200 rat sciatic nerves have been studied to ex- 
amine the effect of adrenalectomy and certain adrenal 
cortical hormones on mammalian nerve function. 
Nerve metabolism was examined indirectly by record- 
ing survival times of conduction in an atmosphere of 
nitrogen and recovery in oxygen. The following re- 
sults have been established. Adrenalectomy caused 
the mean value of the excitability constant, k (Blair, 
1932) to decrease as much as 50% and the mean value 
of threshold for DC stimulation to decrease slightly. 
Also the velocity of conduction was reduced as was 
the survival time about 10% or less. These effects 
were reversed by 0.9% sodium chloride drinking 
water or injection daily of 1 mg cortisone, while 
DOCA was ineffective. Cortisone alone produced 
decreased k values, decreased survival time, reduced 
threshold. DOCA produced decreased k values, de- 
creased survival time, while sodium chloride alone 
produced increased k values. The excitability differ- 
ence between nerves recorded before and after 
adrenalectomy or injection of cortisone is similar to 
that observed between certain non-myelinated nerve 
fibers (Wright and Coleman, 1954), the data indicating 
increased excitability in that repetitive firing is more 
probable, although conduction may be slower. The 
fact that the excitability of nerves subjected to sodium 
low solutions was found to differ from controls in the 
same manner as the excitability of nerves from adre- 
nalectomized rats differed from controls, and that 
sodium chloride drinking water reversed adrenalec- 
tomy effects, suggests these effects are due to elec- 
trolyte imbalance (Hoagland, 1955; Woodbury, 1950). 








Yanovsky 


687. INCREASED ALDOSTERONE SECRETION FOL- 
LOWING ACUTE CONSTRICTION OF THORACIC 
AND OF ABDOMINAL INFERIOR VENA CAVA. 
Nicholas A. Yankopoulos,* James O. Davis, 
Bernard Kliman* and Ralph E. Peterson.* Natl. 
Insts. of Health, Bethesda, Md. 

The effects of acute constriction of the thoracic 
inferior vena cava (IVC) in 7 dogs and of the abdominal 
IVC above the adrenals (4 dogs) on aldosterone and 
corticosterone secretion in adrenal vein plasma were 
studied. Three of the dogs with thoracic caval con- 
striction received dextran intravenously to maintain 
or increase plasma volume. Steroid concentrations 
were determined by an isotope derivative technique 
in 2-ml samples of adrenal vein plasma. To prevent 
the effect of bleeding on aldosterone secretion, blood 
removed for analyses was replaced. After 3 control 
determinations 30 min apart, 6-8 measurements were 
made at similar intervals during the experimental 
period. Following thoracic caval constriction alone, 
aldosterone secretion increased within 30 min and 
reached levels 2- to 4-fold greater than the average 
control rates of .008-.024 g/min; corticosterone 
output remained unchanged or decreased. Plasma 
volume was reduced. However, similar increases in 
aldosterone secretion occurred despite increased 
vascular volume secondary to infused dextran in the 
3 remaining animals with thoracic IVC constriction, 
Two of 4 dogs with abdominal IVC constriction showed 
increased aldosterone secretion; this occurred only 
after marked caval constriction and large increments 
in venous pressure. The data demonstrate increased 
aldosterone secretion following acute constriction of 
the IVC above or below the hepatic veins and irrespec- 
tive of changes in vascular volume. 





688. EFFECT OF PROCAINE HYDROCHLORIDE ON 
GASTRIC SECRETION. V. Yanovsky,* A. Yanovsky* 
and I. J. Pincus. Depts. of Medicine and Physi- 
ology, Woman's Med. College of Pennsylvania, 
Philadelphia. 

Conflicting reports of the effect of procaine HCl on 
gastric secretion have been published. Since this 
agent is used therapeutically under conditions where 
the effect on secretion may be important further study 
was deemed advisable. This study was performed on 
9 unselected patients, the double blind technique being 
employed. 15 cc of a 3% procaine HCl solution mixed 
with 2 cc of metamucil were instilled through a stomach 
tube and after 30 min the stomach was emptied as 
completely as possible and samples thus obtained at 
15-min intervals for 1 hr. The test was then repeated 
but this time 500 mg of caffeine sodium benzoate in 
30 cc of water was also instilled and collections con- 
tinued for 90 min. Saline was used in the control 
experiments instead of the procaine solution. One 
patient had minimal amounts of free HCl with no sig- 
nificant differences in the 2 tests. The remaining 8 
patients showed a statistically significant increase in 
the output of hydrochloric acid both in the "fasting" 
and the caffeine stimulated secretion when procaine 
was used as compared with the saline control. The 
possible significance of these observations will be 
discussed. 
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689. EFFECT OF THYROID HORMONES ON RING A 
REDUCTION OF CORTISONE BY LIVER. F. E. 
Yates, J. Urquhart* and A. L. Herbst.* Harvard 
Med. School, Boston, Mass. 

To determine whether thyroid hormones influence 
the rate of enzymic inactivation of adrenal cortical 
steroids, the reduction of Ring A of cortisone was 
studied simultaneously in slices and homogenates of 
rat livers from normal, hyperthyroid (triiodothyro- 
nine 20 » g/day for 12 days) and hypothyroid (thyro- 
parathyroidectomy 2-6 wk) groups of each sex. The 
homogenate assay measured changes in enzyme con- 
centration and the slice assay changes in both enzyme 
and coenzyme levels. The total hepatic activity (.M 
cortisone reduced/15 min/100 gm body wt. by slice 
assay) was 0.94+0.05 in normal males and 1.83+0.11 
in normal females. Activity was increased 37% and 
45% in hyperthyroid males and females respectively, 
and was decreased 39% and 47% in hypothyroid ani- 
mals. The simultaneous homogenate assays revealed 
that thyroid hormones did not affect the concentration 
of the enzyme in the liver (activity/gm wet wt.). How- 
ever, increases in liver size in hyperthyroid rats and 
decreases in hypothyroid rats caused changes in total 
hepatic enzyme content. Large changes in slice ac- 
tivity per gm of liver also occurred at constant enzyme 
concentration. Therefore it is concluded that the 
thyroid influences the capacity of animals to inactivate 
adrenal cortical steroids (reduction of Ring A) through 
changes in both liver size and coenzyme content, but 
not through specific induction of A+-corticosteroid 
hydrogenases. Changes in adrenal weight correlated 
closely (r= 0.98) with the changes in rate of cortisone 
inactivation. 





690. EFFECT OF COOLING CERVICAL VAGI ON 
WORK OF BREATHING. Fred Zechman,* John 
Salzano* and F. G. Hall. Depts. of Physiology and 
Pharmacology, Duke. Univ. School of Medicine, 
Durham, N. C. 

Intrathoracic pressures and tidal volumes were 
measured simultaneously in anesthetized dogs while 
their vagi were warm (intact) and cooled (blocked). 
Pressure-volume loops constructed from these trac- 
ings showed that both elastic and viscous work in- 
creased during vagal cooling. The magnitude of the 
increase in work/breath was such that respiratory 
work/min also increased even though respiratory fre- 
quency was reduced. It is suggested that the regula- 
tion of depth and frequency of breathing by the respi- 
ratory center is less economical when afferent dis- 
charges from pulmonary receptors are blocked. 
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691. CHANGES IN MUSCLE PERMEABILITY TO 
ALDOLASE PRODUCED BY ALTERED METABO- 
LISM AND ALTERED POLARIZATION. Kenneth 
L. Zierler. Dept. of Medicine, Johns Hopkins Uniy, 
Baltimore, Md. 

The protein, aldolase, moves out of excised rat 
muscle into the incubating solution, Its movement is 
accelerated by glucose lack, anoxia, addition of me- 
tabolic inhibitors (iodoacetate, cyanide, dinitrophenol), 
insulin, depolarization by high external potassium con. 
centration, and following electrical stimulation in vivo, 
If the measured net movement of aldolase results only 
from its diffusion, then these data demonstrate that 
permeability of muscle is sensitive to muscle metabo- 
lism and probably also to changes in membrane polari- 
zation. Least efflux of aldolase can be calculated to 
have occurred through an area which occupied only 
about 10-8 of total membrane surface, the number of 
sites available for diffusion from a single fiber at 
any instant was small (30 or less) and the mean dis- 
tance between sites was therefore large (perhaps 
500 ). From other workers' data on potassium 
efflux from muscle it appears that aldolase and 
potassium may diffuse through the same small num- 
ber of sites. If the distance between sites were really 
500 . one might expect saltatory conduction along 
muscle. It is suggested that the sites available for 
diffusion are not static but are formed transiently 
over the entire surface of the membrane perhaps by 
a rapid sweeping process. (Supported by contract 
with ONR and by grant from Muscular Distrophy 
Assns.) 


692, PHYSICO-CHEMICAL ANALYSIS OF MITOTIC 
APPARATUS. Arthur M. Zimmerman (intr. by 
Hardin B. Jones). Dept. of Zoology, Univ. of Cali- 
fornia, Berkeley. 

The mitotic apparatus (spindle-aster-chromosome 
complex) isolated from fertilized eggs of Strongylo- 
centrotus purpuratus were subjected to dissolution by 
the use of 2 sulfhydryl reagents, Salyrgan (mersalyl) 
and p-chloromercuribenzoate. Concentrations of 
Salyrgan as low as 2x 10-3 M dissolved the mitotic 
apparatus within 10 min, and with increased concen- 
trations (10-2 M) almost instantaneous dissolution 
occurred. It was determined that the Salyrgan was 
selective for dissolution of the mitotic apparatus and 
did not dissolve any cellular residue which may have 
been present. The dissolved spindles were subjected 
to physico-chemical analysis. The patterns obtained 
after subjecting the mitotic apparatus to electro- 
phoresis indicated that at a pH of 7.5 there are 2 
molecular species, a major slower moving compo- 
nent and a minor faster moving component. The pat- 
terns obtained with the analytical ultracentrifuge 
indicate that there are 2 molecular components indi- 
cated by 2 peaks. The major peak has an So, of 3.67 
and the minor peak has an Soo of 8.58. The molecular 
weight of the mitotic apparatus dissolved in Salyrgan 
was calculated to be 315,000+20,000. The analysis 
suggests that the mitotic apparatus is of a fibrous 
nature and composed of at least 2 molecular compo- 
nents. Furthermore, the structural integrity of the 
mitotic apparatus involves S to S linkages. 
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PHYSIOLOGY 


693. NATURE AND RATES OF EXCRETION OF 
RADIOACTIVE BREAKDOWN PRODUCTS OF 1131 
ALBUMIN IN RABBITS, F. Zizza, T. J. Campbell 
and E. B. Reeve (intr. by J. W. Gersten). Dept. of 
Medicine, Univ. of Colorado School of Medicine, 
Denver. 

Intravenously injected rabbit albumin labeled with 
1131 by a modification of McFarlane's method (1956) 
has a "biological half life'' of about 8 days in rabbits. 
As the labeled protein is catabolized, radioactive 
breakdown products appear in the plasma and are 
excreted (mainly) in the urine. Eighty-five + 10% of 
these breakdown products can be extracted by acetone 
from the plasma and urine. Examination of extracts 
by paper chromatography and paper electrophoresis 
shows that about 80% of the radioactivity is in the 
form of free radioactive iodide, and that the remainder 
consists of radioactive iodide containing compounds 
of which at times 2 can be distinguished. These have 
not been certainly identified but are probably related 
to iodotyrosines, In rabbits given a salt mixture con- 
taining iodide in their drinking water, an intravenous 
dose of I !3l-iodide is excreted rapidly at an exponen- 
tial rate, with a rate constant varying from 1.5 to 3.5 
when time is expressed in days. Ninety-five per cent 
of the dose can be recovered from the urine and feces. 
Rabbits given radioactive di-iodotyrosine by vein or 
1/31_albumin by mouth excrete the radioactivity of both 
about as rapidly and as completely as the intravenous 
1)31-jodide. These, and other results, indicate that 
the rate of excretion of radioactivity may be used as 
a measure of the rate of catabolism of intravenously 
injected I131-albumin. 





694. CORRECTION OF DEFECTS IN EDTA BLOOD 
BY MAGNESIUM AND OTHER DIVALENT CA- 
TIONS, Marjorie B. Zucker and Jennie Borrelli.* 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

Blood collected with disodium ethylenediamine- 
tetraacetate as anticoagulant differs in the following 
respects from native, oxalated or citrated blood. It 
exhibits a long thrombin clotting time, very rapid 
disappearance of factor V, no adhesion of platelets to 
each other or to glass, conversion of the platelets to 
spheres from their normal disc shape, and no retrac- 
tion of clots formed by thrombin in the presence of 
platelets. But if magnesium chloride is added to 
fresh disodium EDTA platelet-rich plasma, or if 
magnesium EDTA is used as an anticoagulant instead 
of disodium EDTA, these abnormalities are not seen. 
The addition of magnesium chloride to incubated EDTA 
plasma will restore the thrombin clotting time but 
will increase the factor V concentration. The con- 
centration of magnesium required to accomplish 
these changes is calculated to be a fraction of a milli- 
mole/l.—less than 1/10 the concentration of calcium 
necessary to produce a normal clotting time. Similar 
small quantities of calcium, barium and strontium 
can correct the abnormalities of disodium EDTA blood 
as well as magnesium. However, the effect of calcium 
and perhaps of strontium may be attributed to libera- 
tion of magnesium from its EDTA complex. Since 
barium and strontium are not normally present in 
appreciable quantities in blood, it is suggested that 
magnesium may play an important role in the mainte- 
nance of a normal thrombin clotting time, factor V 
Stability, platelet disc shape, platelet agglutinability 
and adhesiveness to glass, and clot retraction. 
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695. VASCULAR EFFECTS OF SMALL DOSES OF 1- 
EPINEPHRINE IN PERFUSED HINDLIMB OF THE 
DOG. Martin Zukof,* John Diana* and Oscar W. 
Shadie. Dept. of Physiology, Univ. of Louisville 
Med. School, Louisville, Ky. 

Small doses of l-epinephrine have been reported to 
cause vasodilation in the vessels of skeletal muscle. 
This study concerns the effects of 1-epinephrine infu- 
sion in isolated hindlimbs of dogs. Continuous records 
were made of arterial inflow, arterial and peripheral 
venous pressures and leg weight under conditions of 
either constant arterial inflow or constant arterial 
pressure. Close arterial infusions of l-epinephrine 
in doses ranging from 0.1-10.0 1. g/K/min were made 
into these limbs. Concentrations of l-epinephrine 
having any recordable effects revealed only vasocon- 
striction. Removal of the skin from these prepara- 
tions did not alter the results. The potential vaso- 
dilatory capacity of these limbs was demonstrated by 
infusion with acetylcholine. The vasodepressor effects 
of small doses of l-epinephrine have been studied in 
the anesthetized, intact dog. (Supported by grants 
from Kentucky Heart Assn. and Amer. Heart Assn.) 





696. LOCAL FACTORS IN REGULATION OF TISSUE 
BLOOD FLOW. B. W. Zweifach. Dept. of Pathol- 
ogy, New York Univ.-Bellevue Med. Ctr., New York 
City. 

The local regulation of the microcirculation is 
achieved by the interlocking of separate, yet interde- 
pendent systems—the sympathetic nervous system, 
local tissue mediators and factors influencing the 
intrinsic properties of the vessels. Direct observa- 
tions of blood vessels in the skin, skeletal muscle and 
mesentery of the rat and rabbit, under widely different 
experimental states, indicate that local mechanisms 
for the handling of epinephrine and norepinephrine are 
influenced by the local release of other amines, such 
as 5-hydroxytryptamine (5-HT). The studies have 
dealt with the vascular effects produced by bacterial 
endotoxins (local and systemic), vasoactive amines, 
pharmacologic agents affecting the enzymatic destruc- 
tion of catechol amines, and agents which release 
tissue mediators. Mixtures of epinephrine and 5-HT 
produce disproportionately enhanced effects which 
range from extreme arteriolar and venular spasm 
when epinephrine is in excess, to vasodilation,endo- 
thelial damage and capillary stasis when 5-HT is in 
excess. The local administration of 5-HT, in ani- 
mals receiving a continuous infusion of epinephrine 
or norepinephrine, has a predominant effect on the 
muscular venules and small veins. Agents, such as 
48/80, which deplete the tissues of local mediators 
(histamine, 5-HT, etc.), serve to protect small blood 
vessels against the damaging effects of bacterial 
endotoxins and direct injury. The relation of these 
factors to local epinephrine will be discussed. 
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697. 5-HYDROXYBENZIMIDAZOLE AND FACTOR II 
IN HEME SYNTHESIS, Lynn D. Abbott, Jr., Dept. 
of Biochemistry, Med. College of Virginia, 
Richmond. 

Alkyl-substituted benzimidazoles inhibited incor - 
poration of nis -glycine into heme of chicken ery- 
throcytes incubated in vitro, and this inhibition 
appeared to be at a step early in glycine utilization 
since porphyrin synthesis was inhibited from glycine 
but not from delta-aminolevulinic acid. Substitution 
in the 5 position of benzimidazole was important for 
this effect. Thus 5-methylbenzimidazole was more 
effective than benzimidazole or 2-methylbenzimidazole, 
and had inhibitory activity intermediate between 
benzimidazole and 2,5-dimethylbenzimidazole. 
Although methyl, chloro and nitro groups in the 5 
position gave compounds with inhibitory activity 
greater than unsubstituted benzimidazole, 5-hydroxyl 
substitution did not. 5-Hydroxybenzimidazole occurs 
naturally as part of the vitamin B)2 -like molecule of 
Friederich and Bernhauer's factor III from fermented 
sewage. Factor III did not nullify the inhibitory effects 
of 2-ethyl-5-methyl-benzimidazole or increase incor - 
poration of N!5 -glycine into heme. Factor III did not 
appear to be involved in glycine utilization for heme 
synthesis under the conditions used. (We are indebted 
to Dr. Karl Folkers for 5-hydroxybenzimidazole and 
Factor II and to Miss Mary Dodson and Mrs, Carl 
Greever for technical assistance. ) 





698. EFFECT OF HIGH AND LOW FAT DIETS ON 
SERUM LIPOPROTEIN PATTERN OF DOGS. 
Liese L. Abell and Forrest E. Kendall. Columbia 
Univ. Research Service, Goldwater Memorial 
Hosp., and Depts. of Biochemistry and Medicine, 
Columbia Univ., New York City. 

Studies were made of the serum lipide and lipo- 
protein patterns of dogs maintained for from 3 to 20 
months on diets supplying less than 5% of the calories 
as fat and then on diets supplying 40% of the calories 
as lard or corn oil. The effect of administering 
thioracil and/or sex hormones to dogs on these high 
and low fat diets was then studied. Serum lipide 
determinations were done every 2 wk. The shift from 
a low fat to a high fat (lard) diet resulted in a con- 
sistent slight increase in the serum cholesterol 
levels. The substitution of corn oil for lard produced 
no further change in the cholesterol levels of the 
female dogs, but was associated with a drop to con- 
trol levels in the male dogs. No changes in the 
serum lipide patterns were produced by androgens 
and estrogens under the conditions of these experi- 
ments. In dogs receiving thiouracil (50 mg/kg), a 
shift from the low fat diet to the high fat diet (lard) 
resulted in an increase of 100 mg % in the serum 
cholesterol level. 
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699. REVERSIBLE METABOLIC SWELLING OF 
BACTERIAL PROTOPLASTS AND ITS DEPEND. 
ENCE ON K*. Adolph Abrams. Dept. of Bio- 
chemistry, Univ. of Colorado School of Medicine, 
Denver. 

Protoplasts were prepared from Streptococcus 
fecalis (ATCC #9190) by treatment with lysozyme in 
0.4M sucrose, Addition of 0.01 M glucose caused a 
progressive swelling whose time course was followe 
photometrically, and which was terminated upon the 
complete conversion of the glucose to lactic acid, 
This phase of the reaction was followed by a sponta- 
neous reversal of the swelling. After recovery, 
repeated additions of glucose initiated new cycles of 
swelling and contraction. The degree and duration of 
swelling were dependent on the initial glucose con- 
centration. Very high levels caused irreversible 
swelling correlated with enhancement of leakage. 
Further experiments revealed that active glycolysis 
in the absence of K* did not result in swelling. The 
relation of K* concentration to the initial rate of 
swelling conformed with the Michaelis-Menten equa- 
tion. Of a number of monovalent cations tested only 
Rb* could completely replace K*. Tentatively it is 
believed that a change in permeability of the proto- 
plast membrane, which depends on both the binding of 
K* and glycolysis, permits an iso-osmotic influex of 
sucrose. Upon depletion of the energy source, 
removal of the internal sucrose (or its products) by 
enzymatic transfor mations results in a return of the 
protoplasts to their initial state. When whole cells 
whose expansion is limited by a rigid cell wall were 
suspended in sucrose, the addition of glucose produceg 
a metabolic lysis with the production of ghosts. 


700. CHEMICAL STRUCTURE OF ENZYMATICALLY 
SYNTHESIZED DEOXYRIBONUCLEIC ACID (DNA), 
Julius Adler,* Maurice J. Bessman,* I. R. 
Lehman,* H. K. Schachman, E, S. Simms* and 
Arthur Kornberg. Dept. of Microbiology, 
Washington Univ. School of Medicine, St. Louis, 
Mo, 

An enzyme catalyzing the synthesis of DNA from 
the triphosphates of deoxyadenosine (AAPPP), deoxy- 
guanosine (4GPPP), deoxycytidine ((CPPP) and 
thymidine (TPPP) in the presence of DNA and Mg** 
(Fed. Proc. 16:153, 1957) has been purified more 
than 4000-fold. Incorporation with a single triphos- 
phate occurs at a rate of 0.1% of that for the complete 
system. When a product from such a reaction with 
either dCP32PP or dAP32PP as the only triphosphate 
was hydrolyzed to 3'-mononucleotides by the com- 
bined action of micrococcal deoxyribonuclease 
(Cunningham, et al.) and spleen phosphodiesterase 
(Heppel and Hilmoe), each of the 4 nucleotides was 
labeled. Snake venom phosphodiesterase, recently 
shown to attack polynucleotides stepwise from the 
nucleoside ends (Khorana, Heppel, unpublished data), 
released all (> 90%) the radioactivity of a product 
formed with dAP32 PP as the only triphosphate at a 
time when none (< 2%) of the ultraviolet absorption 
had been released. These data are consistent with 
the formation of a 3',5'-phosphodiester linkage 
between the nucleoside ends of long DNA chains and 
the added nucleotide. Net synthesis of DNA exceeding 
10 times the amount of DNA added has now been 
observed; dCP32Pp, dGP32 PP, dAP32PP and TP32PP 
were incorporated in the ratio 1.0: 1.1: 1.5: 1.6 with 
calf thymus DNA as primer. Deoxyuridine triphos- 
phate was incorporated into DNA only in place of 
TPPP, and deoxyinosine triphosphate only in place of 
dGPPP, in keeping with the base pairing of the Watson 
and Crick model. Physical studies of the DNA are 
reported by Schachman et al,, Fed. Proc., this issue, 
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BIOCHEMISTRY 


701. ENZYMATIC SYNTHESIS OF INOSITOL PHOS- 
PHATIDE. Bernard W. Agranoff and Roy M. 
Bradley (intr. by Roscoe O. Brady). Natl. Inst. of 
Neurological Diseases and Blindness, Bethesda, 
Md. 

Inositol-H? is incorporated into lipid by enzymes 
contained in a washed insoluble residue obtained from 
lyophilized guinea pig kidney mitochondria in the 
absence of oxygen and ATP. CMP or CDP-choline 
and Mg** are required, The lipid has been identified 
as inositol phosphatide by chromatography in several 
solvent systems. Incorporation is stimulated by the 
addition of L-a@ -phosphatidic acid, but not by D-a,p- 
diglyceride, L-a@-glycerophosphate, or glycerol. The 
data suggest that a cytidine diphosphate -diglyceride 
intermediate is formed which then reacts directly with 
an hydroxyl group of inositol to form inositol phos- 
phatide. The incorporation of inositol into a phos- 
phatide without prior dephosphorylation of phospha- 
tidic acid to diglyceride may account for the higher 
rate of inorganic P?2 incorporation into inositol 
lipids observed in vitro than into the nitrogenous 
phosphatides, Acetylcholine does not stimulate incor - 
poration of inositol. 









102, PROTEOLYTIC ENZYME SUPPLEMENTS AND 
PROTEIN UTILIZATION IN MAN, Anthony A. 
Albanese, R. A. Higgons,* L. A. Orto* and D. N. 
Zavattaro.* Nutritional Research Lab., St. Luke's 
Hosp., New York City. 

It has long been recognized that peptic digestion 
constitutes an important determinant in the utilization 
of proteins. In order to quantitate the nutritional 
importance of this biochemical function studies were 
undertaken to determine the effect of digestive enzyme 
administration on the absorption rate of milk proteins 
in terms of plasma amino N (PAN) change. Measure- 
ments were made on fasting subjects receiving, on 
successive days, an oral protein load (0.2 gm protein/ 
kg) with and without a mixture of pancreatin (300 mg) 
and pepsin (250 mg). The pattern of amino acid 
liberation was determined semi-quantitatively by 
unidimensional chromatography. To date, 13 children 
(5.5-12 yr) and 60 adults (59-89 yr) have been studied 
by this procedure. The children were healthy and 
normal and, as might be expected, showed no signifi- 
cant change in PAN index with enzyme administration. 
Results on the adults disclosed that enzyme adminis- 
tration significantly increased the PAN index of 19 
subjects. These increases were most frequently 
associated with malnutrition and advanced age. Week- 
long administration of the enzyme mixture with meals, 
to 5 nutritionally substandard adults showed that the 
increases in PAN index were associated with increases 
in positive N-balance. Aminograms revealed that 
positive responses generally included significant 
increases in essential amino acid content of the blood; 
especially methionine, threonine and lysine. Chroma- 
tographic analyses of in vitro enzyme-milk protein 
digests indicated that the amino acid pattern changes 
of the blood in the oral tests could be ascribed to the 
enzyme supplement. The significance of these pro- 
cedures for the evaluation of biological value of pro- 
tein foods in humans in health and disease is discussed. 
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703. DENATURATION OF CHYMOTRYPSIN. F. L. 
Aldrich* and A. K. Balls. Biochemistry Dept., f 
Purdue Univ., Lafayette, Ind. i 
The denaturation of chymotrypsin by heating in 

0.0025 M hydrochloric acid and by treatment with 8 M f 

urea are known to be reversed by cooling and by dilu- i 

tion, respectively. A study of the effects of salts on if 

the reversibility of these denaturing treatments i 

showed that certain polyvalent anions exhibited a i 

marked inhibition of the reversal of thermal denatu- 

ration but had no effect on urea denaturation. When 

the concentration of the anion was sufficient to cause 

100% irreversibility, precipitation of the enzyme 

occurred, A graph of concentration of anion versus 

percentage recoverable activity indicated, in the case 

of sulfate, that a relative concentration of 5 M of 

sulfate per M of chymotrypsin was enough to bring 

about complete irreversibility. The anions found to- 

be effective were sulfate, sulfite, phosphate, tung- 

state, and oxalate. Others which were tried without 

effect included aspartate, glutamate, fumarate, 

maleate, malate, borate and succinate. Monovalent 

ions had no effect on the reversibility of denaturation 

except in very high concentrations compared to the 

bivalent ions, showing that the result is not due to a 

generalized ionic strength effect. The extent of dis- 

sociation of the acid corresponding to the anion used 

is not a factor as shown by the effectiveness of oxalate 

and phosphate compared with the ineffectiveness of 

fumarate and maleate. 





704. CONVERSION OF PROTHROMBIN TO 
THROMBIN BY PROTEOLYTIC ENZYMES. 
Benjamin Alexander and Liberto Pechet.* ‘Beth 
Israel Hosp, and Harvard Univ., Boston, Mass. 
There are 3 known pathways by which prothrombin 

yields thrombin: 1) biologically by thromboplastin; 

2) by action of certain anions; 3) by trypsin. The first 

2 require the proconvertin-convertin system. Whether 

trypsin or other proteolytic enzymes also require it 

was explored with prothrombin purified by methods 

previously described. Bovine preparations (1200- 

1500 U/mg) were intentionally obtained proconvertin- 

rich or proconvertin-poor. Of 14 enzymes interacted 

with prothrombin, only trypsinogen, trypsin, papain, 
and lysozyme produced thrombin, up to 50% theoreti- 
cal, Chymotrypsins I, I, aminotripeptidase, elastase, 
carboxypeptidase, ficin, ribonuclease, streptokinase, 
plasminogen, plasmin yielded no thrombin, although 
many inactivated the prothrombin. With fixed pro- 
thrombin concentration, speed and amount of thrombin 
formation depended directly on trypsin concentration, 
as did subsequent thrombin deterioration. Similarly, 

with fixed trypsin and variable prothrombin concen- i 

tration (physiologic to 8&), thrombin formed faster at i 

greater prothrombin concentrations, The kinetics 

were the same with proconvertin-poor material as 

with proconvertin-rich counterpart. In striking 

contrast, papain activation was much greater with 

convertin-contaminated prothrombin. Trypsin 

activation was favorably influenced by electrolytes. 

From known sites involved in trypsin and papain 

proteolysis, splitting of arginyl or lysyl peptide 

linkages seems important in thrombin formation 

from its precursor. That convertin is important for 

activation by papain is clear, but its precise role here 

as in the other pathways of prothrombin conversion 

remains obscure. (Supported by Army Contract 

DA-45-007-MD-171 and PHS H-656.) 
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705. ANTITHYROID ACTION OF 3-AMINO-1,2,4 
TRIAZOLE. Nicholas M. Alexander (intr. by 
Donald L. Buchanan). Radioisotope Service, VA 
Hosp., West Haven, and Dept. of Biochemistry, 
Yale Univ., New Haven, Conn. 

Thyroids of adult rats which have received either 

1 or 50 mg intraperitoneal injections of 3-amino- 

1,2,4 triazole followed in 1 hr by 1 yc of carrier free 

NalI!31 accumulate only 10-20% as much radioactivity 

in 0.5, 1.0, and 4.0 hr as the water injected controls. 

The thyroid/serum [!3! ratio of the treated animals 

is 1/4 to 1/5 of the controls at these times. The I?! 

in the thyroids from the triazole injected animals is 

almost entirely soluble in 5% trichloroacetic acid, 
whereas most of the radioactivity of control thyroids 
is in the trichloroacetic acid precipitate. In a pre- 
liminary experiment, 12 daily 40-mg triazole injec- 
tions brought about a 2-fold increase in thyroid 
weight. The mechanism of triazole inhibition is 
unknown. Preferential iodination of the drug may be 
the cause, but because injection of the triazole also 
leads to a marked inhibition of liver and kidney catal- 
ase activities, the inhibition could involve an iodide 
peroxidase in the thyroid. The injection of 50 mg of 
the triazole produces a 60% decrease in thyroid 
catalase activity, which indicates either the inhibition 
of catalase itself or an inhibition of an iron porphyrin 
component that exhibits catalase activity. Injected 
triazole has no effect on blood catalase so the observed 
inhibition of thyroid catalase activity does not appear 
to be the result of contaminating blood. 





706. ENZYMATIC INTERACTION OF HISTAMINE 
AND COENZYME I WITH FORMATION OF A NEW 
DINUCLEOTIDE. S. G. A. Alivisatos (intr. by I. 
M. Klotz). Mt. Sinai Med. Research Fndn. and 
Chicago Med. School, Chicago, 111. 

It was reported that histamine reacts in the pres- 
ence of a soluble purified DPN-ase, with DPN to form 
a new dinucleotide which was isolated in relatively 
pure form (Nature, in press), AMP(5') is split off by 
organic pyrophosphatase from the new compound. 

The rest of the molecule consists of histamine, ribose 

and phosphoric acid. The latter is esterified at the 

5' position of ribose. However, the nature of the bond 

between histamine and ribose is not yet established. 

It resists acid hydrolysis and the sugar moiety cannot 

be converted to furfural. The 2' and 3' hydroxyls of 

this moiety respond normally to periodate oxidation. 

Under our conditions the equilibrium of the enzymatic 

reaction favors a quantitative formation of the new 

dinucleotide. Studies of the effect of antihistamines 
upon the DPN-ase catalyzed reaction are under way. 

Since histamine may be released in tissues and in 

view of the wide distribution of DPN-ases of the gly- 

cosidase type similar to the one used in these experi- 
ments (J. Biol. Chem. 219:823, 1956), it is possible 
that the reaction described may be involved in the 
mechanism of the anaphylactic shock and other 
biological reactions in which histamine might be 
involved. Experimental evidence supporting this view 
will be discussed. 
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707. RIBOFLAVIN BIOSYNTHESIS. Usama al- 
Khalidi (intr. by G. R. Greenberg). Dept. of Biol, 
Chem., Univ. of Michigan, Ann Arbor. 
Eremothecium ashbyii shows immediate growth by 

a lag of approximately 8 hr in riboflavin production 

when a large inoculum is employed. One-day-old 

cultures can be titrated to levels of salicylate and 
fluoroacetate which inhibit riboflavin synthesis 
preferentially, perhaps by interference with acetate 
metabolism. The pyrimidine portion of adenine isa 
precursor of riboflavin (McNutt). Guanine-2-C!4 but 
not guanine-8-C!4 is a precursor of riboflavin. C4. 
guanine is incorporated rapidly into the guanine of th 
nucleic acids but negligibly into the adenine moiety, 

This suggests that in the synthesis of riboflavin, C-§ 

is lost at the oxidation level of a guanine or xanthine 

derivative. Attempts to accumulate intermediates in 
extracts and inhibited cultures are in progress. 








708. EFFECT OF CALORIC AND PROTEIN INTAKE 
ON GLYCINE-N!5 TURNOVER IN PREGNANCY, 
Carl Alper and Joseph Seitchik (intr. by Joseph §, 
Hepburn), Depts. of Biochemistry and Obstetrics, 
Hahnemann Med, College, Philadelphia, Pa, 
Nitrogen balance studies were carried out on 9 

ambulatory patients. On the 9th day, the patients were 

given glycine-N!5 every 30 min in 8-11 divided doses, 

Chemical and isotopic assays for total N, urea + NH}- 

N, and uric acid-N were carried out for the day of 

administration of glycine and the succeeding 7 days, 

Five patients received diets composed of the usual 

table foods with the exclusion of high purine sub- 

stances. Because of the problems arising from 
regular diets, 4 patients received formula diets. No 
patient receiving 5.7 gm of nitrogen per day or less 
manifested positive nitrogen balance regardless of 
caloric intake. The minimum diet necessary to main- 
tain positive nitrogen balance is more than 35 gm of 
protein/day. (This protein is of the quality provided 
by milk and eggs.) Only the low caloric, low protein 
diet demonstrates a low rate of conversion of glycine- 

N15 into uric acid-N!5. This might mean that in the 

face of a protein deficit when fed adequate calories, 

or a caloric deficit when fed high protein, nucleo- 
protein metabolism is maintained at its usual level of 
activity whether the pregnant subject is in positive or 
negative nitrogen balance. 
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709. CHEMICAL AND BIOLOGICAL STUDIES ON 
BIS-(IODOETHYL)-DEUTEROPORPHYRIN, KurtI. 
Altman* and Kurt Salomon, Depts. of Radiation 
Biology and Biochemistry, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N. Y. 
In order to extend the application of radioactive 

isotopes to tumor therapy, compounds related to 

naturally occurring porphyrins were chosen as car- 
riers of suitable isotopes, Schwartz and collabora- 

tors (Univ. Minnesota Med. Bull, 27: Oct. 15, 1955) 

have observed recently that not hematoporphyrin 

itself, but rather a contaminant present in variable 
amounts in commercial preparations of hematopor- 
phyrin had an affinity for tumor tissue. The latter 
attribute was also exhibited by bis-(iodoethyl)- 
deuteroporphyrin, a new porphyrin derivative syn- 
thesized in this laboratory, and it is conceivable that 
this substituted deuteroporphyrin is the iodine- 
containing analogue of the contaminant mentioned. In 
order to obtain this halogenated porphyrin, several 
synthetic procedures have been developed, starting 
either with protoporphyrin IX or with hematoporphyrin 

IX. The introduction of I/3! into the porphyrin mole- 

cule was accomplished by one of these methods; 

namely, by heating a mixture of Nal!3!, hematopor- 
phyrin-HCl, and polyphosphoric acid in a sealed 
ampule for 6 hr at 125°C. The resulting product was 
purified and injected intravenously into DBA 1 mice 
bearing DBR 1 tumors. Six hr after injection of the 

[31-labeled porphyrin the tumors contained about 5% 

of the radioactivity injected initially and showed red 

fluorescence. Of all organs examined, only the livers 
contained appreciable radioactivity. The amount of 
radioactivity present in the liver could be lowered 
markedly by intraperitoneal injection of the choleretic 
agent sodium desoxycholate. (Based on work per - 
formed under contract with U. S. Atomic Energy 

Comm., Univ. of Rochester Atomic Energy Project.) 











710. PUTRESCINE, SPERMIDINE AND SPERMINE IN 
BACTERIAL VIRUSES, Bruce N. Ames, Donald T. 
Dubin* and Sanford M. Rosenthal. Natl. Insts. of 
Health, Bethesda, Md. 

Putrescine [NH2(CH,)4NH,], spermidine 

NH2(CHp )3 NH(CH2)4 NH, and spermine 

NH» (CH2)3NH(CH»)4 NH(CH2)3 NHo ] are polyamines 

of widespread occurrence in both microorganisms and 

higher organisms (S. M. Rosenthal and C. Tabor, J. 

Pharmacol. & Exper. Therap. 116:131, 1956). E. coli 

synthesizes and contains putrescine and spermidine 











(H. Tabor, S. M. Rosenthal and C. Tabor, J. Am. Chem, 


Soc. 79:2978, 1957). These polyamines are also pres- 
ent in phage T, and apparently neutralize a major 

part of its DNA. Bacteriophage T, when grown on 

coli and purified by differential centrifugations con- 
tains (per 10!3 phage) about 8 uM DNA phosphate, 

1,5 uM putrescine, and 0.3 4M spermidine. Evidence 
that the amines in phage are putrescine and spermidine 
comes from incorporation of C!4 putrescine (H. 

Tabor, ibid.), ion exchange and paper chromatography, 
and recrystallization to constant activity with carrier. 
The compounds were assayed calorimetrically as the 
dinitrophenyl derivatives. Spermidine and putrescine 
have the same Rf values and properties as the two 
unidentified compounds Al and A2 of Hershey (Virol- 
ogy 4:237, 1957) which are labeled from arginine in 
phage T2. Hershey showed they are injected into the 
bacteria along with the phage DNA, while the virus 
protein stays outside. Various purified viruses have 
been put directly on paper (ca. 5x 10!° Ty) and chro- 
matographed in the isopropanol-HCl solvent of Wyatt 
(Biochem, J. 48:584, 1948), The strong acid in the 
Solvent extracts the viral polyamines which then show 
their characteristic Rf values when the paper is 
developed with ninhydrin, The chromatography of 
Several other viruses showed widely different patterns. 
Spermine is present in Salmonella phage PLT -22. 
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711. GROWTH RESPONSE TO VITAMIN E IN CHICKS 
RECEIVING A HIGH-FAT DIET, Stanley R. Ames 
and William J. Swanson.* Research Labs., Distil- 
lation Products Ind., Div. of Eastman Kodak Co., 
Rochester, N. Y. 

Vitamin E-deficient chicks can be rapidly and con- 
sistently produced by feeding a casein-gelatin vitamin 
E-deficient diet containing 16% of "stripped" lard. 
Symptoms observed are depressed growth and 
encephalomalacia, followed by extensive mortality 
within 3-5 wk. Supplementation with 4 I.U. d-a- 
tocopheryl acetate /kg of diet greatly improved growth 
but did not completely prevent encephalomalacia and 
mortality. Levels of 8 I.U. d-a-tocopheryl acetate /kg 
and higher induced maximum growth (770 gm at 5 wk) 
and prevented other symptoms of vitamin E deficiency. 
On this high-fat diet, the minimum requirement of the 
chick for vitamin E is 8 I.U. (5.9 mg/kg) as the stable 
d-a-tocopheryl acetate. Unesterified d-a -tocopherol 
(the form of vitamin E occurring naturally in feed 
ingredients) was relatively ineffective compared with 
esterified d-a-tocopheryl acetate. On the vitamin E- 
deficient, high-fat diet, 8 I.U. d-a-tocopherol/kg did 
not prevent growth depression, encephalomalacia, and 
mortality. A dietary level of 0.0125% of "BHT" did 
not prevent the above sumptoms of vitamin E defi- 
ciency. "Santoquin" at the same level prevented 
encephalomalacia and mortality but did not improve 
growth. Selenium fed at levels up to 10 p.p.m. as 
Na2SeO3 was entirely without effect. Thus neither 
antioxidants nor selenium can replace d-a -tocopheryl 
acetate in the prevention of all vitamin E-deficiency 
symptoms in chicks fed a vitamin E-deficient high-fat 
diet. 





712, PROPERTIES OF 3-SUBSTITUTED PYRIDINE 
ANALOGS OF DPN. Bruce M. Anderson (intr. by 
Martin D. Kamen). Grad, Dept. of Biochemistry, 
Brandeis Univ., Waltham, Mass. and McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, Md. 
Pig brain DPNase (Zatman et al., J. Biol. Chem. 

209:467, 1954) has been used to prepare DPN analogs 

differing from DPN in the nature of the grouping in 

the 3 position of the pyridine ring. Analogs prepared 
in this manner can be classified as to their ability to 
undergo addition reactions or to function as coenzymes 
with various dehydrogenases. Five DPN analogs 
capable of Yeing reduced in dehydrogenase systems 
have been prepared. In place of nicotinamide these 
analogs contain the following pyridine derivatives: 
3-benzoyl pyridine, 3-acetyl pyridine, pyridine-3- 
aldehyde, pyridine-3-aldoxime and nicotinic acid 
hydrazide. The 3-acetyl pyridine and pyridine-3- 
aldehyde analogs were described in previous studies 

(Kaplan and Ciotti, J. Biol. Chem, 221:823, 1956). 

These analogs have been enzymatically reduced in 

several alcohol and lactic dehydrogenase systems 

with the exception of the 3-benzoyl pyridine analog. 

Of all the dehydrogenases tested, only the horse liver 

alcohol dehydrogenase catalyzes the reduction of the 

3-benzoyl pyridine analog. Several substituted 
pyridine analogs of DPN have been prepared which 
will not undergo enzymatic reduction or typical addi- 
tion reactions. These analogs are substituted in the 
following manner: 3-amino, 3-methyl, 3-acetamido; 
6-amino nicotinamide is also in this class, The 
structural variation of the group in the 3 position of 
the pyridine ring in these analogs demonstrates some 
of the changes that may be made in the DPN molecule 
without the loss of coenzyme function. From these 
studies it is apparent that neither the carbonyl oxygen 
nor the amide nitrogen of DPN is absolutely essential 
for coenzyme function. The effects of these changes 
upon equilibrium constants obtained in dehydrogenase 
reactions will be discussed. 











Anderson 


713. FUNCTION OF PIGMENTS IN PHOTOPHOS- 
PHORYLATION BY BACTERIAL CHROMATO- 
PHORES, I. C. Anderson and R. C. Fuller (intr. 
by R. Steele). Biology Dept., Brookhaven Natl. 
Lab., Upton, N. Y. 

The addition of diphenylamine to the culture media 
of the photosynthetic purple sulphur bacteria, Chro- 
matium, prevents colored carotenoid formation. Such 
“carotenoidless" bacteria were used to study the 
functions of carotenoids in photosynthesis. It was 
found that carotenoids are not essential for the light 
dependent formation of ATP by chromatophores iso- 
lated from these organisms. Normal, carotenoid- 
containing, chromatophores could esterify ATP in the 
light in either the presence of absence of oxygen. 
However in the absence of colored carotenoids the use 
of oxygen in the gas phase was inhibitory to photo- 
phosphorylation. Therefore, carotenoids were found 
to be essential for the protection of chlorophyll from 
photooxidation in these chromatophores. The absence 
of colored carotenoids in the chromatophore caused 
changes in the absorption spectrum of bacterio- 
chlorophyll. The action spectrum for photophosphor - 
ylation by normal chromatophores also indicates that 





chromatophores are unable to utilize the light absorbed 


by carotenoids. The role of other pigments such as 
the cytochromes and flavins and such cofactors as 
vitamin K can be more readily investigated in the 
absence of colored carotenoids. Their function in the 
electron transport system will be discussed. 
(Research carried out at Brookhaven Natl. Lab. under 
auspices of U. S. Atomic Energy Comm.) 


714. METABOLISM OF myo-INOSITOL-2-C!4 IN THE 
NORMAL RAT. Laurens Anderson and Robert H. 
Coots.* Dept. of Biochemistry, Univ. of Wisconsin, 
Madison. 
myo-Inositol specifically labeled with C14 at posi- 

tion 2 has been synthesized by a procedure similar to 

that recently described by Posternak, Schopfer, and 

Huguenin (Helvet. chim. acta 40;1875, 1957). This 

material has been administered to well fed, normal, 

adult male rats by intraperitoneal injection and 
respiratory CO), various whole tissues, liver and 
muscle glycogen, and urine have subsequently been 
examined. The findings of Moscatelli and Larner 

(Fed. Proc. 16:223, 1957) as to the rapid catabolism 

of inositol in the rat have been confirmed. About 1% 

of the administered C !4 was found in the liver glyco- 

gen after 8 hr. The radioactivity was located prin- 
cipally in positions 1 and 6 of the glucose residues— 

6800, 691, 612, 590, 818, and 5262 c.p.m./mM of C 

were found in the individual positions in a typical 

analysis. About 2% of the administered radioactivity 
can be recovered in the urine, and glucuronic acid 

has been tentatively identified as one of the compounds 

contributing to this activity (cf. the in vitro studies of 

Charalampous and Lyras, J. Biol. Chem, 228:1, 1957). 

Further data on the identity of the urinary metabolites 











will be presented, and the relation of the findings to the 


labeling pattern observed in the glycogen will be 
discussed. 
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715. EFFECTS OF 8 -SITOSTEROL AND CHOLIC 
ACID ON MOBILIZATION OF MOUSE LIVER 
CHOLESTEROL, William L. Anthony* and William 
T. Beher, Edsel B. Ford Inst. for Med. Research, 
Detroit, Mich. 

The effects of cholic acid on the deposition and 
mobilization of mouse liver cholesterol and on the 
rate of intestinal cholesterol absorption have been 
established by recent investigations. Other studies 
have shown that § -sitosterol prevents the accumula- 
tion of liver and blood cholesterol by retarding the 
rate of inestinal cholesterol absorption. Our present 
study attempts to determine the effects of dietary 
6 -sitosterol, or a mixture of 6-sitosterol and cholic 
acid, on the mobilization of accumulated liver cho- 
lesterol. After a preliminary build-up of liver 
cholesterol, groups of mice were placed on the fol- 
lowing diets: (I) basal cholesterol free diet (BCFD); 
(I) BCFD plus 0.5% cholic acid; (III) BCFD plus 2.5% 
8 -sitosterol; or (IV) BCFD plus 0.5% cholic acid and 
2.5% 8-sitosterol. Diet II prevented the mobilization 
of accumulated liver cholesterol. Diet III resulted in 
the same rate of liver cholesterol regression as diet 
I. The liver cholesterol of mice on diet IV did not 
regress as rapidly as that of animals on diet I, but 
regressed much more rapidly than that of mice fed 
diet II. §-sitosterol may reverse the effect of cholic 
acid on the mobilization of liver cholesterol either 
because a) it prevents cholic acid absorption, or 
b) because the mechanism of cholesterol mobilization 
is altered by the presence of dietary cholic acid, 





716. CITRATE OF CALCIFIED TISSUES, W. D. 
Armstrong and Leon Singer. Dept. of Physiological 
Chemistry, Univ. of Minnesota Med. School, Min- 
neapolis. 

Citrate uptake from solutions of varying initial 
citrate concentrations by dry, fat-free and fresh 
bovine cortical bone, and synthetic hydroxyapatite at 
PH 6.5 to 7.8 in 19-hr experiments has been deter- 
mined, An increase of the initial citrate concentration 
from 0 to 30 mg % at a given pH resulted in an 
increased citrate uptake by all materials, Calcium 
dissolved by the solutions remained constant despite 
variation of the initial citrate content. The solubility 
of calcium citrate was shown not to be the limiting 
factor. Phosphate, which has been shown by the 
authors to be replaced on the mineral by citrate, 
increased in the solutions in direct relation to the 
citrate uptake by bone. The largest amount of calcium 
was released to solutions by fresh bone. Dry fat-free 
bone released more phosphate and had the greatest 
uptake of citrate. The exchange of bone citrate for 
radiocitrate (C14) of a 20-mg % solution occurs at an 
initial rate of 3.3%/min. In vivo experiments with 








ethylenediamine extracted bone placed in the perito- 
neal cavity of rats for 11 days showed in increase in 
citrate : Ca ratio in the bone. This ratio approached 
that of normal bone when cancellous bone was used. 

These results support the conclusion that the citrate 
of hard tissues is derived from the body fluids. 
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717. INCORPORATION OF DIETHANOLAMINE INTO 
LIVER LIPIDES. C. Artom, H. B, Lofland* and 
J. A. Oates.* Biochemistry Dept., Bowman Gray 
School of Medicine, Winston-Salem, N. C. 

The livers of rats fed low-protein diets supple- 
mented with diethanolamine (Dieth.) exhibit a marked 
increase in the non-choline-containing phospholipides, 
and a decrease in the choline-containing fraction 
(Artom et al., J. Biol. Chem, 180:496, 1949). It was 
postulated that these changes might be due, in part at 
least, to the synthesis of unnatural phospholipides in 





/ which ethanolamine (Eth.) has been replaced by its 


aalogue. More definite evidence for such a process 
has been obtained now by applying paper chromatog- 
raphy to hydrolyzates of the lipides, extracted from 
the livers of rats fed Dieth. About equal amounts of 
Dieth. and Eth. were found in these extracts. In other 
experiments in which 1 dose of Dieth.-C !4, or of 
Eth.-C!4, was administered to rats, most of the radio- 
activity of the lipide extracts was shown to be present 
in the Dieth.-, or Eth. moiety, respectively. In these 
in vivo experiments, the amounts of Dieth.-C!* incor- 
porated into the liver lipides were much smaller than 
those of Eth.-C!4 incorporated under similar condi- 
tions. On the other hand, in experiments with liver 
slices or homogenates, Dieth.-C!4 and Eth.-C!4 were 
incorporated into lipides to about the same extent. 

The exact nature of the products synthesized in the 

in vitro experiments remains to be clarified. (Aided 
by contract No. At-(40-1)-1638 with Atomic Energy 
Comm. ) 





718, CHEMISTRY OF WEST INDIAN MAHOGANY 
WOOD AND TERMITE REPELLENT ACTIVITY, 
C. F. Asenjo, L. Amorés-Marin* and Wanda 
Torres.* Dept. of Biochemistry and Nutrition, 
School of Medicine, Univ. of Puerto Rico, SanJuan. 
Swietenia mahogany (West Indian mahogany) is 

prominent among commercial tropical hard woods 

because of its resistance to termite (Cryptotermes 
brevis Walker) attack. We have found that mahogany 
wood extracted with petroleum ether becomes sus- 
ceptible to this insect. Fractionation of the petroleum 
ether extractive yielded a wax-like substance, a fixed 
oil and a volatile oil. Some batches of the wax-like 
substance have shown termite repellent activity 

(Wolcott assay). The fixed oil shows practically no 

termite repellent activity. The volatile oil has not 

been tested. The wax-like substance is a mixture 

composed principally of esters. The fixed oil con- 
tains over 60% unsaponifiable. A crystalline substance 

m.p. 135-136°, probably related to the sterols and/or 

the triterpenes have been isolated from the unsaponi- 

fiable fraction. (Cooperative Project with the Agric. 

Exper. Sta. of the Univ. of Puerto Rico.) 
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719. ENZYMATIC STUDIES ON CONVERSION OF i 
L-GULONIC ACID TO L-XYLULOSE, Gilbert i 
Ashwell, Julian Kanfer* and J. J. Burns, Natl. ii 
Insts. of Health, Bethesda, Md. i 
In a previous report, the supernatant fraction from 

a rat kidney homogenate was shown to decarboxylate 

L-gulonic acid forming L-xylulose. In order to delin- 

eate more clearly the properties of this reaction, a 

purification of the enzyme system from rat and hog 

kidney was undertaken. It became readily apparent 
that at least 2 steps were involved: 1) a DPN linked 
oxidation of the substrate and 2) a decarboxylation of 
the intermediate so formed. Attention was directed 
to the first reaction which was followed by determin- 
ing the rate of DPNH formation at 340 mu. The 

enzyme used in these studies was purified 15- to 20- 

fold and appeared to be specific for L-gulonic acid. 

No activity was observed with D-gulonic, 2-keto L- 

gulonic, L-galactonic, L-ascorbic or D-glucuronic 

acid, The enzyme preparation was unable to convert 
labeled L-gulonic acid to L-ascorbic acid. Incubation 
of L-gulonic acid-1-C!4 with the enzyme resulted in 
accumulation of a small amount of a labeled keto- 
hexonic acid. Upon treatment with 4-amino anti- 

pyrine, a reagent which selectively decarboxylates 6 

keto acids, the ketohexonic acid disappeared and 

stoichiometric amounts of CO2 and L-xylulose were 
recovered. The role of this compound, presumably 
3-keto L-gulonic acid, as an intermediate in the bio- 
synthesis of L-xylulose and L-ascorbic acid will be 
discussed. 








720. RNA TURNOVER AND DNA SYNTHESIS IN 
BACTERIOPHAGE-INFECTED BACTERIA, L. 
Astrachan (intr. by M. I. Dolin). Biology Div., 

Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

A relation between RNA turnover and DNA syn- 
thesis has been indicated previously by experiments 
with Escherichia coli infected with bacteriophage T2. 
It has been demonstrated that the presence of 
chloramphenicol, added shortly after infection, not 
only inhibits DNA synthesis but also prevents RNA 
turnover in that, whereas P32 Q, can be incorporated 
into RNA, it is not subsequently released. Upon 
removal of chloramphenicol, P32 is released from 
RNA and incorporated into DNA. It has now been 
shown that if the labeled, infected cells are washed 
to reduce acid-soluble radioactivity, P32 subsequently 
incorporated into DNA comes, by however devious the 
path, almost exclusively from isotope previously found 
in RNA. However, a direct correlation between DNA 
synthesis and RNA turnover is not possible since the | 
rate of RNA turnover decreases considerably with q 
time after infection while the rate of net DNA syn- 
thesis increases. The RNA turnover rate is greatest 
immediately after infection and then decreases until 
it reaches a steady value 16 min after infection. 

Since mononucleotides released from RNA by alkaline 

hydrolysis have unequal specific activities even when 

the RNA is synthesized immediately after infection, it 
is probable that the early burst of RNA metabolism 

is caused by the rapid formation of an RNA specific 

to the phage-infected host. 








Bagatell 


721. BIOSYNTHESIS OF SUGARS BY NORMAL AND 
BACTERIOPHAGE INFECTED E. COLL F. K. 
Bagatell,* E. M. Wright* and H. Z. Sable. Dept. 
of Biochemistry, Western Reserve Univ., Cleve- 
land, Ohio. 

The biosynthesis of sugars by E. coli R-2 growing 
aerobically in acetate as sole carbon source has been 
studied. RNA, DNA and polyglucosan were isolated 
from the same culture, the constituent sugars purified 
and degraded by fermentation methods. When acetate- 

1-C14 was present in the medium at the time of 
inoculation, the resulting glucose was exclusively 

and equally labeled in positions 3 and 4. Ribose (R) 

and desoxyribose (DR) were labeled as follows: 

R: C-1 to C-5--24, 49, 100, 9, 3; and DR: C-1 to 

C-5--22, 47, 100, 2, 3. In a single experiment E. coli 

grown in non-isotopic acetate were infected with 

bacteriophage T2R+ and acetate- 1-c!4 added 15 min 
later, After lysis the phage was purified and DR 
isolated from it and degraded. The isotope distribu- 
tion (C-1 to C-5) was 16, 30, 100, 3, 1. This supports 

a suggestion by Lanning and Cohen (J. Biol. Chem. 

216:413, 1955) that bacteriophage infection alters the 

biosynthetic pathways, The mechanisms involved are 

being studied by isolation of hexose mono- and 
diphosphates as well as RNA, DNA, and polyglucosan, 
from cells grown in variously labeled media. 











722. HETEROGENEITY OF CALF THYMUS NUCLEO- 
PROTEIN. Bohdan Bakay and Louise B. Kirschner 
(intr. by N. F. Floyd). Inst. for Cancer Research 
and Lankenau Hosp. Research Inst., Philadelphia, 
Pa. 

Gradient elution of calf thymus nucleoprotein 
(TNP) from a diethylaminoethylcellulose (DEAE) 
column by NaCl buffered at pH 7 with 0.01 M Na 
phosphate gave 2 broad u.v.-absorbing peaks: one, 
corresponding to 20% of the total, emerging between 
0.1 and 0.3 M, and the remainder between 0.4 and 0.9 
MNaCl. Similar results were obtained by gradient 
elution from a column of XE-58 resin with NaCl 
buffered at pH 5 by 0.02 M Na citrate; the peaks 
appeared between 0.05 and 0.25 M and between 0.25 
and 0.5 M. Step-wise elution of ‘TNP from a DEAE 
column by 0.1, 0.2, ... 0.9 M NaCl in 0.01 M Na 
phosphate buffer of pH 7 yielded as many fractions as 
steps employed, with 20% of the total u.v. -absorbing 
material appearing in the 0.1-0.4 M NaCl fractions, 
35% in the 0.5 M fraction, 25% in the 0.6 M fraction, 
14% in the 0.7 M fraction and the rest in the 0.8 and 
0.9 M fractions. Judging by 260/280 my absorption 
ratio and ninhydrin activity, the fractions seem to 
differ greatly in their DNA:protein ratio. They also 
show marked differences in amino acid composition, 
e.g., the ratio of lysine-N to arginine-N in hydro- 
lysates of the 0.4, 0.5, ... 0.8 M fractions was 1.78, 





0.46, 0.49, 0.58 and 0.62 as compared with 0.74 in 
unfractionated TNP. Preliminary data indicate that 
the fractions also differ in regard to their purine and 
pyrimidine composition. (Supported by grants of 
Amer. Cancer Society and Natl. Insts. of Health.) 
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723. FATTY ACID "PEROXIDE" FORMATION IN 
TISSUES OF MUSCULAR DYSTROPHIC MICE, 
Nome Baker, Alice Bloom* and William H. Blahd,* 
Radioisotope Service, VA Ctr., Depts. of Physi- 
ological Chemistry and Medicine, Univ. of Cali- 
fornia Med, Ctr., Los Angeles, Calif. 

Mice which bear the hereditary muscle disease, 
muscularis dystrophica, have a generalized defect in 
growth. Muscle and bone grow especially slowly, 
while liver, kidney and heart have a less marked 
growth defect. It was hypothesized that this growth 
defect might result from an abnormally high rate of 
oxidation of unsaturated fatty acids to peroxides, 
which are thought to be growth inhibitors. Estimates 





were made of the relative capacities of tissue homoge. 


nates from dystrophic and normal mice to form 
peroxides in the presence of ascorbic acid, which 
may catalyze the formation of such peroxides in vitro, 
The method of measuring peroxides was based upon 
the formation of a colored compound which results 
when thiobarbituric acid and peroxides of certain 
unsaturated fatty acids are heated at a low pH. An 
inverse correlation has been reported in the literature 
between the growth potential of certain tissues and 
their capacity to form thiobarbituric acid-reactive 
material (peroxides) in vitro. No consistent signifi- 
cant differences between normal and dystrophic tis- 
sues could be found for liver, kidney, brain, thigh 
muscle, or heart. Therefore, based upon this assay, 
the generalized growth defect in the dystrophic mice 
does not appear to be due to an increased capacity to 
form peroxides of unsaturated fatty acids. 


724. IN VITRO FORMATION OF HYALURONIC ACID 
BY CELLS IN THE VITREOUS BODY AND BY 
COMB TISSUE, Endre A. Balazs, Lars Sundblad, 
and Laszlo Toth (intr. by Laszlo Varga). Retina 
Fndn., Dept. of Ophthalmology of the Massachusetts 
Eye and Ear Infirmary and Harvard Med. School, 
Boston. 

It was found that cells in the so-called "hyaloid 
area," the posterior cortical layer of the vitreous 
body, can synthesize hyaluronic acid in vitro. The 
hyaluronic acid synthesis was tested by incubating 
the cells for 2-3 days under sterile conditions at 37°C 
in the presence of uniformly labeled glucose-C!4, 
Serum ultrafiltrate or various synthetic media used in 
tissue culture techniques were added as nutrients, 
The high molecular (nondialyzable) hyaluronic acid 
was prepared after removal of the proteins by enzy- 
matic hydrolysis. The C}4 activity of the pure 
hyaluronic acid was determined by gas-phase analysis 
of C14Q9, In vitro hyaluronic acid formation could 
also be obtained using sections or homogenates of the 
mucoid layer of the rooster comb. The effect of 
various factors, such as incubation time, composition 
of the medium, presence of antibiotics and bacterial 
contamination, on the hyaluronic acid synthesis was 
also investigated. 
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725, METABOLIC STUDIES ON RAT LIVER RIBO- 
NUCLEOPROTEIN. M. Earl Balis, Kumud D. 
Sam * L. Petermann and G, 
Hamilton.* Sloan-Kettering Inst. for Cancer 
Research, New York City. 

In an effort to evaluate the relationship between 
the synthesis of the nucleic acid and of the protein of 
the microsomal ribonucleoprotein particles (RNP) 
(J. Biol. Chem, 224:725, 1957) labeled glycine was 
administered to several groups of rats. Animals 
were sacrificed at various time intervals, and it was 
found that the nucleic acid purines were labeled less 
rapidly than the proteins. A similar pattern was 
obtained with methionine-S** and adenine-8-C!4, 
Thus the lag in the labeling of the nucleic acid was 
not due to delays in the synthesis of the purine ring. 
When glycine-1-C!* was administered to rats which 
had been treated with growth hormone the nucleic 
acid purines of the RNP were labeled to the same 
extent, but the protein glycine was labeled more 
rapidly than in the control. The radioactivity of the 
protein decreased more quickly with time in the 
growth hormone treated animals. The proteins of the 
serum and those proteins of the cell which are not 
sedimentable at 105,000 x .g were also studied. The 
synthesis of these substances mirrored the effects 
noted in the RNP protein. It thus appears that the 
synthesis of the RNP protein and nucleic acid can be 
dissociated and this indicates that there is not nec- 
essarily a simultaneous synthesis of the total protein 
and the total RNA of the RNP particle. 








726, EFFECT OF GROWTH HORMONE, ANDROGEN 
AND CORTICOTROPHIN ON BONE PROTEIN. 
Harry E. Banghart, Yu Sheng Louise Feng and 
Arthur W. Wase (intr. by M. John Boyd). Div. of 
Biological Chemistry, Hahnemann Med. College, 
Philadelphia, Pa, 

Early observations indicated the androgen, 
steendiol, to increase the rate and level of incorpo- 
ration of S*° L-methionine into the protein of rat 
femurs. Inhibition of this process, produced by 
corticotrophin (zinc hydroxide suspension), was 
completely reversed by simultaneous administration 
of steendiol or within 1-2 days after withdrawal of the 
ACTH, Chronic administration (over a period of 49 
days) of corticotrophin to pigeons resulted in osteo- 
porosis, The present studies indicate that steendiol 
administered simultaneously with ACTH prevents 
osteoporosis in the femur and tibia of the pigeon. In 
pigeons treated with ACTH, total bone protein nitrogen 
was found to be 72% of control values; steendiol 
treated, 119%; steendiol plus ACTH, 104%; growth 
hormone, 115%; growth hormone plus ACTH, 104%. 
Hydroxyproline Ceterminations permitted an estima- 
tion of collogen content which appeared to be reduced 
less rapidly than other bone proteins by the action of 
ACTH, Histological findings will be reviewed. 
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727. ROLE OF 6-METHYL ASPARTATE IN METAB- i 
OLISM OF GLUTAMATE BY CLOSTRIDIUM | 
TETANOMORPHUM. H. A. Barker, R. D. Smyth* i 
and R. Marilyn Wilson.* Dept. of Agricultural 
Biochemistry, Univ. of California, Berkeley. 

Extracts of C. tetanomorphum catalyze the fol- 

lowing reversible reactions: 1) mesaconate + 4 

NH,+—> glutamate; 2) mesaconate + NH;«—> L- i 

threo-§ -methyl aspartate. The enzyme 6 -methyl 

aspartase causing reaction 2 has been purified 40- 

fold and shown to be a relatively specific reagent for 

the estimation of 6-methyl aspartate by a spectro- 

photometric method. Mg** is required for activity 

of 8-methyl aspartase and Ca*+ is a powerful com- 

petitive inhibitor. When glutamate is decomposed by 

a crude extract in the presence of Ca++, g-methyl 

aspartate accumulates to a level far above the equi- 

librium of equation 2, When mesaconate and ammonia 

are incubated with crude extract, 6-methyl aspartate 

first accumulates and then declines as glutamate is 

formed. The equilibrium ratio of L-glutamate to 

f-methyl aspartate is approximately 10. From this 

value and the equilibrium of the 8-methyl aspartase 

reaction the standard AF (pH 7) for reaction 1 in the 

direction of L-glutamate synthesis is estimated to be 

approximately -2 KCal. 








728. IN VITRO ASSAY OF HOG INTRINSIC FACTOR 
CONCENTRATES EMPLOYING PAPER ELECTRO- 
PHORESIS AND RADIOACTIVE VITAMIN Bj>. 
Grant H. Barlow and Kenneth J. Frederick (intr. 
by Floyd C. Mcintire). Abbott Labs., North 
Chicago, Ill. 

Previous attempts in various laboratories to cor- 
relate total vitamin B)» binding ability of intrinsic 
factor concentrates with clinical activity have been 
unsuccessful. This failure has been attributed to the 
presence of multiple binders. The present study was 
carried out in the presence of sufficient B12Co® to 
satisfy all binding sites and employed paper electro- 
phoresis to separate and to detect the various binders 
in hog intrinsic factor concentrates, and subsequently 
to determine whether a correlation exists between the 
amount of one of these Bi) binders and established 
activity in the human (Schilling method). Satisfactory 
electrophoretic separation of the binder-B,) com- 
plexes has been achieved in samples ranging in activity 
from 2 mg to 75 mg. The resulting data show a cor- 
relation between one particular binder and clinical 
activity and give rise to a linear relationship when the 
measures of radioactivity associated with this binder 
are plotted against the reciprocals of the Schilling 
assay levels, This standard curve has been used on 
40 unknown concentrates to predict activity levels; in 
every instance, Schilling data have shown the esti- 
mates to be correct. Work is in progress to extend 
the method to intrinsic factor concentrates of other 
than hog origin. 











729. COLOMINIC ACID, AN O-SIALIC ACID 
POLYMER, Guy T. Barry. Univ. of Tennessee 
Memorial Research Ctr. and Hosp., Knoxville. 

A new aminopolysaccharide was isolated during 

the fractionation of the components elaborated by a 

certain strain of E. coli. This substance, termed 

colominic acid, contains nitrogen, acetyl and carboxyl 
groups and is free of phosphorus, sulfur and methoxyl. 

Protein, pentoses, hexosamines and hexuronic acids 

are also absent. Upon heating it with Ehrlich or Bial 

reagent a color is produced. The high absorbency 
shown by colominic acid in these tests suggest it to 

be constituted solely of sialic acid-like substances. 

A crystalline material was obtained in high yield 

from hydrolysates of colominic acid. A comparison 

of the properties of this crystalline substance with 

those of N-acetylneuraminic acid indicate that the 

two are identical. Colominic acid must therefore be 

regarded as an acidic aminopolysaccharide of a 

unique type, composed of repeating units of N- 

acetylneuraminic acid. Colominic acid possibly forms 

part of the envelope substance surrounding the micro- 
organism which produces it for a genetic variant of 
the parent lacking this envelope does not elaborate 

the acid. O-antigen agglutination of the colominic 

acid elaborating microorganisms is not observed in 

homologous antiserum unless the organisms have 
been heat treated. This antiagglutinating property 

is destroyed under conditions identical to those which 

hydrolyze colominic acid. In sum, a sialic acid con- 

taining polysaccharide has been obtained for the first 
time from a bacterial source. This substance appears 
to be associated with the heat labile O-antiagglutinating 
property of the organism. 





730. RAT RED CELL GLYCOLYTIC INTERMEDI- 
ATES. Grant R. Bartlett. Scripps Clinic, La 
Jolla, Calif. 

Rat red blood cell glycolytic intermediates and 
nucleotides have been isolated by anion-exchange 
chromatography and the results compared with pre- 
vious data obtained with the human red cell. Both 
were characterized by their very high content of 2,3- 
diphosphoglycerate, low monophosphoglycerate and 
predominance of adenine nucleotides. The hexose 
monophosphates and fructose diphosphate were 
present in the same order of magnitude but the rat 
had much less glucose diphosphate. A considerable 
amount of dihydroxyacetone phosphate was found in 
the rat red cell, whereas no triosephosphates were 
identified in the human, The rat red cell also con- 
tained significant amounts of xanthosine and inosinic 
and xanthylic acids, substances absent in the human. 
Uric acid, found in appreciable concentrations in all 
human red cell extracts, was not present in the rat. 
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731. A LIPOPROTEIN OBTAINED FROM SUCCINIC 
DEHYDROGENASE COMPLEX. R. E. Basford 
(intr. by P. W. Wilson). Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

Fractionation of the particulate succinic dehy- 
drogenase complex (SDC) with cholate and KCl fol- 
lowed by ammonium sulfate yields as one of the 
fractions a soluble yeilow lipoprotein (LP) (Jarnefelt 
et al., Biochim. et biophys. acta, in press). After 
removal of the bile salt by prolonged dialysis against 
tris acetate and versene the LP gave a single peak 
when examined electrophoretically and in the analytical 
ultracentrifuge (Bock and Gilboe, unpublished obser- 
vations), Analysis of the lipide of LP after silicic acid 
chromatography (in collaboration with Dr. D. J. 
Hanahan) have shown it to be roughly 90% phospho- 
lipide (PL) and 10% neutral lipide (NL). The PL 
fraction is comprised of about equal portions of a 
cephalin and a lecithin fraction both of which contain 
plasmalogen. The NL fraction contains cholesterol, 
neutral glycerides, carotene and Qo7,. The compo- 
nents of PL and NL will be discussed in relation to 
their requirement for the oxidation of succinate (cf, 
F, L. Crane and K. S. Ambe, Fed. Proc., this issue), 








732. TURNOVER RATES OF PLASMA LIPIDS, 
Margaret W. Bates (intr. by Robert E..Olson), 
Banting and Best Dept. of Med. Research, Univ. 
of Toronto, Toronto, Canada. 

Turnover rates of the fatty acid components of 
various plasma lipids in post-absorptive dogs were 
compared using radioactive tracer techniques. 
Labeled plasma lipids from donor dogs that had been 
fed Cl4 -labeled palmitic acid 24 hr earlier were 
introduced into the blood of recipient dogs via cross- 
circulation. Blood samples were taken at different 
times after termination of cross-circulation. The 
specific activities of phospholipid and non-phospho- 
lipid fatty acids were plotted against time. A semi- 
logarithmic curve was obtained for the non-phospho- 
lipid fatty acids that was resolved into 2 exponential 
components with mean half-life times of 22:21 (S.D.) 
and 9054182 (S.D.) min. A half-life time of 327481 
(S.D.) min was found for the phospholipid fatty acids, 
In another experiment the non-phospholipid fat was 
further fractionated chromatographically into tri- 
glycerides and cholesterol esters. NEFAs were 
excluded. The half-life times of the fatty acids of 
these 2 fractions were comparable to the values 
obtained for the fast and slow components found in 
the earlier experiments. The turnover rate of the 
triglyceride fatty acids was 1502505 (S.D.) mg/nr. 
The turnover rates of the cholesterol ester and 
phospholipid fatty acids were considerably slower. 
The relatively large turnover rate of the triglyceride 
fatty acids suggested that this fraction may be impor- 
tant in the plasma transport of fatty acids in the post- 
absorptive dog. 
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133, EXTRACTION OF THYROTROPHIN FROM 
PITUITARY GLANDS AND BLOOD BY A PERCO- 
LATION METHOD, Robert W. Bates. Natl. Insts. 
of Health, Bethesda, Md. 

A percolation method for extraction of hormones 
from the anterior pituitary glands, especially thyro- 
trophin (TSH), has been studied. Lyophilized or 
acetone dried glands (40 mesh) with 1 part of a filter- 
aid are transferred to a Buchner type funnel sus- 
pended in 95% ethanol. As in column chromatography, 
more aqueous-ethanolic solutions saturated with NaCl 
are then percolated through the bed on the funnel in 
sequence, e.g., 76%, 67%, 57%, and 38% ethanol. The 
process is mainly one of simple solubility. No TSH 
is removed with 76% ethanol. Much is obtained with 
67% ethanol, but the highest activity per mg is found 
with 57% ethanol. Total yields of about 50% of the 
estimated activity are found. Main fractions obtained 
by concentration, dialysis and lyophilization have a 
potency of about 1 U.S.P. U/mg. This method was 
applied to the extraction of TSH from lyophilized 
human plasma, milled to 40-mesh size. TSH was 
found in the same fractions as with pituitary glands 
and in 1-2% of the weight of starting plasma. Using 
the 13! depletion method in baby chicks, a dose- 
response curve was obtained at dose levels equivalent 
to 6, 12, and 24 ml of plasma, which had the same 
slope as curves given by the U.S.P. standard. About 
50 mu. TSH/100 ml of plasma was obtained using Red 
Cross plasma, This is more than found by direct 
injection of plasma. Most of the plasma proteins are 
denatured by this procedure. Insulin and pituitary 
hormones that are not denatured by ethanol are 
probably also extracted, 


734, HUMAN PLASMIN: CERTAIN ASPECTS OF 
THE PLASMIN PRECURSOR AND THE ACTIVA- 
TOR PRECURSOR SYSTEM. Werner Baumgarten, 
Rose B. Cole, Maurel N. Richard and William E. 
Smith (intr. by Curt C. Porter), Merck Sharp & 
Dohme Research Labs., West Point, Pa. 

The controversy over the separate existence of 
plasmin precursor and activator precursor (proacti- 
vator) in human plasminogen has not been completely 
clarified. Recent experiments on the thermal sta- 
bility bear out the conclusion that the 2 precursors 
are two different entities. Exposure to temperatures 
of 60° or 100° C results in more rapid decrease of 
the proactivator than in the plasmin precursor level. 
The proactivator -activator content is measured by 
its lysing effect upon a bovine or human fibrin clot, 
and the plasmin content by measurement of casein 
hydrolysis. Different heat stability is evidenced by 
experiments where plasmin activation is achieved by 
catalytic amounts of a human plasminogen- 
streptokinase mixture. Upon complete destruction 
of proactivator, streptokinase is not expected to 
produce activation, whereas human plasminogen- 
streptokinase should, provided plasmin precursor is 
still present. The mode of action between strepto- 
kinase and proactivator in vitro might yield an insight 
into the argument of the efficacy of activator versus 
plasmin. During heating, proactivator is altered. 

Its streptokinase combining power is not changed 

substantially, however, activator is formed in lesser 

amounts. Alterations of the proactivator system may 
occur in vivo and could influence treatment of vas- 
cular clots by streptokinase, while plasmin would not 
be inhibited. 
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735. y-AMINOBUTYRIC ACID - «o-KETOGLUTARATE 
TRANSAMINASE IN BRAIN, Claude F. Baxter* and 
Eugene Roberts. Dept. of Biochemistry, Med, 
Research Inst., City of Hope Med. Ctr., Duarte, 
Calif. 

Although y-aminobutyric acid (GABA) and glutamic 
decarboxylase (GAD) are detected only in brain and 
spinal cord of mammals, the transamination of GABA 
with a-ketoglutarate @ KG) is catalyzed by several 
mammalian tissues (Roberts, Progress in Neurobiol. 
1:11, 1956). As little as 0.1 4M glutamic acid/ml, 
formed as a result of GABA transaminase (GABA-T) 
activity, could be determined accurately by chelation 
with copper from copper phosphate suspensions in 
alkaline solution and the chelated copper measured 
colorimetrically with neocuproine. Under the above 
conditions « KG and GABA did not react with copper. 
The enzyme from acetone powder of beef brain cortex 
was usually solubilized in borate buffer (0.1 M, pH 
8.2) and dialyzed against the same buffer. GABA-T is 
inactivated rapidly below pH 7 and is unstable in 
solution even in the cold. The pH optimum is at 8.2 
and substrate saturation is attained at approximately 
0.02 M GABA and cKG, zero order kinetics and pro- 
portionality of activity with amount of enzyme being 
achieved under these conditions. The enzyme appears 
specific for “KG as amino acceptor. GABA, f-alanine, 
and to a lesser extent ‘-aminovalerate are active as 
amino donors. Both pyridoxal phosphate and pyri- 
doxamine phosphate stimulate GABA-T activity and 
partially reactive the enzyme after inactivation with 
hydroxylamine. The effect of some pharmacologically 
active compounds of GABA levels in vivo will be dis- 
cussed, 





736. PROLONGATION AND POTENTIATION OF 
ORAL CODEINE ANALGESIA IN THE RAT. 
Bernard A. Becker (intr. by Edwin E. Hays). 
Research Dept., R. J. Strasenburgh Co., 
Rochester, N. Y. 

Evaluation of long-acting analgesics poses prob- 
lems, The D'Armour-Smith ("tail-flick") method 
allows measurement of analgesic effect in the rat in 
terms of change of response time. The resulting 
data may be treated as quantal or graded responses. 
Either treatment, however, attempts to quantitate 
only magnitude of effect. A duration factor is 
required to express duration of adequate analgesia. 
Individual response times are selected by applying a 
quantal criterion: namely, the change in response 
time (delta sec) must exceed 3. Values over 3 delta 
sec are treated as graded responses and multiplied 
by the elapsed time (hr) between dosing and observa- 
tion. The total resulting value for each rat is cal- 
culated. Mean sum (delta sec -3) hr and its standard 
deviation are determined. Students "'t" test can be 
applied to the test vs. the standard (codeine) groups. 
The mean expresses duration and intensity of anal- 
gesic effect. The most desirable therapeutic char - 
acteristic of an agent for the relief of chronic pain is 
prolongation, which is measured by this method, 
Codeine complexed with an ion exchange resin main- 
tains an adequate level of analgesia in the rat for 
about 4 hr, in contrast to only about 1 hr duration for 
codeine sulfate. The complex is less toxic. Addition 
of several CNS drugs appear to synergize further the 
long acting analgesic effect of codeine-resin complex 
thus producing long lasting agents for relief of chronic, 
moderate pain in man. 





Becker 


737. SYNTHESIS AND METABOLISM OF 22- 

KETOCHOLESTEROL-23-C!4. R. R. Becker, 

G. J. Kautsky,* C. Bouboulis,* A. V. Sunthankar* 

and C. G. King. Chemistry Dept., Columbia Univ., 

New York City. 

It has been shown that 22-ketocholesterol and 22- 
hydroxycholesterol are not intermediates in the con- 
version of cholesterol to isocaproic acid and 
pregnenolone (Gurin et al., J. Biol, Chem. 219:845, 
1956). Since 22-ketocholesterol-23-C'* (I) was 
available from our investigations of cholesterol, its 
metabolic fate in guinea pigs was studied, I was 
synthesized by the reaction of diisoamyl cadmium-1- 
c!4 with 3--acetoxy-5-bisnorcholenyl chloride. 
Chemical reduction of unlabeled I by the Barton 
modification of the Wolff-Kishner method gave mainly 
20-iso-cholesterol. After oral administration of I 
to normal guinea pigs, isovaleric acid-1-C!4 was 
isolated from the liver and adrenals as the phenacyl 
derivative after the addition of carrier. No radio- 
activity was found in isocaproic acid isolated in the 
same manner. A significant amount of the radio- 
activity was found in the bile acid fraction, but the 
radioactive components have not yet been identified. 
No radioactivity was found in the respiratory carbon 
dioxide or in fecal cholesterol. It appears that no 
direct reduction of the ketone to cholesterol occurred. 





38. BIOCHEMICAL STUDIES OF DIFFERENTIATION 
IN ASPERGILLUS NIGER, Francis J. Behal* and 
Robert E. Eakin, Clayton Fndn. for Research, 
Biochemical Inst. and Dept. of Chemistry, Univ. 
of Texas, Austin. 

An investigation of development in multicellular 
organisms is being carried out by studying a primitive 
species having only a few, easily distinguishable dif- 
ferentiation processes—the common mold, Aspergillus 
niger. Culture methods used provide for rapid growth 
from a standard spore inoculum giving a uniformity 
of age and development over the entire pad (eliminat- 
ing the radial age gradients encountered in pads 
cultured from spores by classical methods), A large 
number of compounds structurally related to kinetin 
and to nucleic acid components have been tested for 
the ability to specifically alter development in this 
mold, Many exerted a non-specific effect upon growth 
and development, but just 4 specifically inhibited only 
one developmental change and then only during a 
critical interval of time: 6-hydroxy-2-mercaptopurine 
inhibits stalk development during the period in which 
they normally develop; during a later interval 6- 
ethylthiopurine inhibits spore formation at the extrem- 
ities of the conidial vegetative cells; and either 6- 
hydroxy -2-mercapto-8-azapurine or 2,4-dimercapto- 
pyrimidine inhibits spore pigmentation during that 
interval when pigments normally form. Specific 
metabolites have been found which will counteract the 
inhibition of each of these processes. No gross 
changes in metabolism or other aspects of develop- 
ment have been observed; hence, it is believed that 
these substances are influencing, primarily, processes 
directly connected with differentiation, Inhibition of 
spore formation by 6-ethylthiopurine was first investi- 
gated intensively and these results will be presented, 
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739. BERYLLIUM BINDING OF BOVINE SERUM 
ALBUMIN, Sidney Belman (intr. by Norton 
Nelson), Inst. of Industrial Medicine, New York 
Univ., New York City. 

The reversible binding of native bovine serum 
albumin (BSA) with beryllium was measured in buf- 
fered solutions at = 0,15, and at 3 temperatures by 
equilibrium dialysis. The colloidal nature of ionic 
beryllium limited the studies to pH 5 and below. 
There was no binding below pH 3.5. Between pH 3.5 
and 5 binding increased with pH and temperature, 
The intrinsic association constant, k, was 36.2 at pH 
4.5 and 5.0, and was independent of temperature, At 
pH 4.5, T = 4°, 25°, and 37°C, the number of binding 
sites, n, was 20, 23, and 25, respectively. At pH 5.0, 
at the same temperatures, n was 29, 36, and 43 
respectively. Esterified BSA at pH 5.0, T = 4° and 
37°C, did not bind beryllium. The increased binding 
with increasing pH and temperature is attributed to 
the increase in availability of reactive sites, which 
are indicated by the data to be ionized carboxyl 
groups. 


740. POTENTIATION OF ACTION OF THYMIDINE 
ANALOGUES BY AMINO ACID IMBALANCES, 
Richard E. Beltz* and Donald W. Visser. Dept. of 
Biochemistry, School of Medicine, College of Med, 
Evangelists, Loma Linda, Calif., and Dept. of Bio- 
chemistry and Nutrition, School of Medicine, Univ, 
of Southern California, Los Angeles. 

A search for compounds capable of preventing 
growth inhibition of E. coli K-12 by 5-hydroxydeoxy- 
uridine (HDU) led to the finding that certain amino 
acids markedly potentiate the inhibitory action of 
HDU (Fed. Proc. 14:181, 1955), L-Threonine is one 
of the most active of these amino acids. At a con- 
centration of 40 ug/ml it lowers the concentration of 
HDU required for 50% inhibition of growth (measured 
18 hr postinoculation) by approximately 1/2, although 
L-threonine by itself is non-inhibitory at concentra- 
tions as high as 800 g/ml. A complete amino acid 
mixture containing L-threonine (40 ug/ml) does not 
lower the concentration of HDU required for 50% 
inhibition. L-Threonine also potentiates the inhibitory 
action of 5-aminodeoxyuridine (ADU), a synthetic 
nucleoside which inhibits specifically the biosynthesis 
of thymidine or its metabolic equivalent (J. Biol. 
Chem, 226:1035, 1957). The degree of potentiation is 
proportional to the amino acid concentration. The 
rates of degradation of HDU and ADU in suspensions 
of E. Coli K-12 are not changed by the addition of . 
L-threonine. Quantitative comparisons of the poten- 
tiating action of L-threonine and other L-amino acids, 
and effects of the inhibitors and amino acids on RNA, 
DNA and protein synthesis will be discussed. 
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141. PRODUCTION OF ACID MUCOPOLYSAC- 
CHARIDES BY FIBROBLASTS IN SYNTHETIC 
MEDIUM. G. S. Berenson, W. M. Lumpkin and 
v. G.S' (intr. by R. A. Coulson). Dept. of 
Medicine, Louisiana State Univ. School of Medicine, 
New Orleans, 

Previous investigations have suggested that the 
fibroblast is active in producing various substituents 
of ground substance in connective tissue. Since the 
origin of acid mucopolysaccharides (MPS) is of 
interest, tissue culture was used as an approach to 
determine their cellular origin. Cells were grown 
from minced chick embryo in completely synthetic 
medium (Eagle's) in quantity sufficient to allow iso- 
lation of MPS. The cells were presumed to be fibro- 
blasts, morphologically by light and electron micros- 

. Time-course observations of production of 

MPS were made of media and of cells and intercel- 

lular matrix adhering to the culture flasks. Isolation 

of MPS was performed by dialysis, trypsinization, 
protein precipitation and concentration. Analyses of 
concentrates demonstrated N, uronic acid, hexosamine 
and turbidity with acidified albumin solution. Samples 
were studied by paper electrophoresis with comparison 
to known standards and evidence was obtained that both 
hyaluronic acid and chondroitin sulfate were being 
produced, After electrophoresis distinctive hexos- 
amines of the separated MPS were demonstrated and 
characteristic reactions to testicular and bacterial 
hyaluronidase were observed. The data gives addi- 
tional evidence of maximum MPS production under 
these conditions of culture between 2 and 3 wk, with 

MPS being principally in the media. The observation 

lends further support to the concept that the fibroblast 

is the cellular origin of hyaluronic acid and chondroitin 
sulfate, 





142, PROPERTIES OF VERTEBRATE POLYPHOS- 
PHATASES, George G. Berg and Lillian Heicklen 
(intr. by H. C. Hodge). Div. of Pharmacology and 
Toxicology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Sodium trimetaphosphate was hydrolyzed enzy- 
matically by preparations of rat intestine. Trimeta- 
phosphatase (TMP-ase) activity was greater in 
mucosa than in whole gut, and remained in the super - 
natant of an aqueous homogenate after 10 min at 
17,000 g. Extract was purified by passage through 
anion- cation resin, stabilized with 4 x 10°° % Triton 
and 10° M Versene, and incubated at 40° C with 3 
parts of buffered substrate (70-80 ug P/cc). Ortho- 
phosphate was assayed. Tripolyphosphatase (TPP- 
ase) and pyrophosphatase were 3-4 times more active 
in the extract than TMP-ase. pH optimum was 4.0 for 
both TMP -ase and TPP-ase; acid (organic) phos- 
phatases with pH optima at 5,4 and 6.8 were also 
present. Activity in presence of 5 x 10-3 M divalent 
cations was as follows. TMP-ase: Be-trace; Mn- 
56%; Ca-81%; Zn-68%; Mg-100%; Co-65%. TPP-ase: 
Be-0%; Mn-135%; Ca-135%; Zn-175%; Mg-236%; Co- 
291%. When mucosa scrapings were exposed to a 
fixative at -12° C before extraction, enzymatic 
activity was enhanced and both TMP-ase and TPP- 
ase remained in the sediment. Fixative was 3.6% 
formaldehyde, 5 x 10° M MgCl), 50% acetone, pH 6; 
rinse, 50% acetone at -12° C; extractant - 2 x 10-2 
M MgCl. 9, PH 6. This was also the optimal fixative 
for preserving TMP-ase activity in frozen sections. 
Relation between localization and properties of bio- 
chemically and histochemically prepared enzymes will 
be discussed. (Aided by a grant from PHS.) 








Bernsohn 


743, METABOLISM OF CORTISOL BY MOUSE CON- 
NECTIVE TISSUE. David L. Berliner and Thomas 
F. Dougherty (intr. by A. Zaffaroni). Anatomy 
Dept., Univ. of Utah, Salt Lake City. 

Fourteen mice (AK) were killed by decapitation 
and their loose connective tissue (90% of the cells 
being fibroblasts) was collected and placed imme- 
diately in 8 incubation flasks, containing 0.3-0.8 gm 
of tissue in 10-ml phosphate buffer pH 7.4 and 
cortisol-4-C!* (25,000 cpm; 7.5 ug). Two control 
flasks were run simultaneously. The contents of all 
the flasks were extracted and chromatographed on 
paper. Various metabolites were isolated and 
identified: Substance E of Reichstein (20 alpha form), 
cortisone, dihydrocortisol, 11 beta OH androstenedione 
and corticosterone. The finding of the latter compound 
indicates the presence of a 17 dehydroxylating mecha- 
nism. Tissue cultures of human fibroblasts have 
shown similar chemical transformations cof cortisol 
(exception: predominant isomerism to the 20 beta 
form). Inflamed loose connective tissue did not have 
the capacity to transform cortisol. In vivo studies 
show that i.v. administration of cortisol-4-C!* con- 
centrates in an area of inflammation in 45 min to a 
greater extent than in blood or non inflamed connec... 
tive tissue. It disappears from this tissue and blocd 
within 120 min. However, the anti-inflammatory 
effect of cortisol persists for more than 2 hr. The 
biochemical interaction between cortisol and fibro- 
blasts and its anti-inflammatory effect will be dis- 
cussed, (Supported by Am, Cancer Society Grant 
#T-33 and PHS Grant #C-2349(C).) 





744, EFFECT OF IPRONIAZID SUPPLEMENTED 
WITH VARIOUS GROWTH FACTORS ON BRAIN 
SEROTONIN AND MONOAMINE OXIDASE 
LEVELS, Joseph Bernsohn and Irene Lozaityte 
(intr. by M. B. Williamson). VA Hosp., Hines, I1l., 
and Northwestern Univ. Med. School, Chicago, Ill. 
Recent interesting speculations concerning the 

role of serotonin in central nervous system function 

have led to attempts to alter brain serotonin levels 
by various means. One technique has involved the 
use of a monoamine oxidase inhibitor, iproniazid 

(IPN), which presumably acts by blocking the degra- 

dation of serotonin. Reports have appeared on the 

changes in behavior after IPN administration; and the 
change was accelerated when the precursor of 
serotonin, tryptophan, was administered simultane- 
ously. This was experimentally tested with 3 groups 
of rats: a control Group (I), Group II was given 

0.35% IPN, and Group III was given IPN and 1% 1- 

tryptophan. After 1 wk, the level of brain serotonin 

in Group I was 0.5y/gm, Group II 2.6 y/gm, and Group 

Ill 3.5y/gm. All differences were statistically sig- 

nificant at the 1% confidence level. The changes in 

serotonin level were correlated with the degree of 

monoamine oxidase inhibition as measured by Q 

uptake. When an 0.18% IPN diet was supplemented 

with pyridoxine, riboflavin, niacin, tyrosine, and 
combinations of these factors, the serotonin level 

and monoamine oxidase activity were found to be only 

slightly affected. The animals showed erythematous 
changes, and were hypersensitive to sound and move- 
ment initially; but after 10 days showed no differences 
in response from the controls in this respect. (Sup- 
ported in part by a grant from Illinois Mental Health 
Fund.) 








Bernstein 





745. BACTERIAL SYNTHESIS OF DEOXYRIBOSE 
AND RIBOSE, I. A. Bernstein and Dorothy Sweet.* 
Dept. of Dermatology, Med. School, Univ. of 
Michigan, Ann Arbor. 

The patterns of C!* found in deoxyribose and 
ribose from Escherichia coli grown on specifically 
cl4 -jabeled glucose as sole carbon source indicate 
that the synthesis of a considerable portion of the 
deoxyribose (Fed. Proc. 16:153, 1957) and nearly all 
of the ribose (J. Biol. Chem. 221, 873, 1956) occurs 
by loss of carbon 1 and direct conversion of the 
remaining 5 carbons of the hexose. On the other 
hand, with lactate as the carbon source, the mecha- 
nism of synthesis of both pentoses seems to be dif- 
ferent and appears to involve a condensation of small 
units (e.g. C3 and C2 units). For example, when 
lactate-1-C!* is used, the specific activities (in % of 
that of lactate carbon 1) found for each carbon in 
deoxyribose were Cl, 21; C2, 12; C3, 62; C4, 3 and 
C5, 2; in ribose, Cl, 10; C2, 15; C3, 69; C4, 1 and 
C5, 1. In addition, these data, more so than those 
obtained in the experiments with glucose, support the 
concept that deoxyribose arises from ribose or a 
precursor of ribose. Furthermore, they coincide 
with the findings of Bagatell et al. (Biochim, et bio- 
phys. acta, in press) that the incorporation of acetate- 
1-C** into the pentoses was indicative of a mechanism 
other than that found for glucose. 








746. MECHANISM OF DIABETES MELLITUS. S. P. 
Bessman, N. Bachur,* E. C, Layne* and J. Fitz- 
gerald.* Dept. of Pediatrics, Univ. of Maryland 
Med. School, Baltimore. 

Experiments to test an hypothesis for the mecha- 
nism of diabetes will be reported. We propose a 
hexokinase -glucose 6 phosphatase cycle as the intra- 
cellular regulator of the ADP sensitive Krebs cycle 
oxidative phosphorylation in liver. Failure of this 
self regenerative acceptor function, as in a diminution 
of hexokinase activity, would result in reduced energy 
generation. The generation of ATP by rat liver mito- 
chondria was used as the test system, with pigeon liver 
acetylating enzyme as the indicator. Addition of yeast 
hexokinase plus glucose increased dye acetylation by 
25-100%. If hexokinase competes with the acetylation 
system for ATP then addition of hexokinase should 
diminish acetylation. The results are in accord with 
the hypothesis. This mechanism can explain the effect 
of exercise in stimulating muscle oxidation, for the 
creatine kinase system acts as the acceptor in mus- 
cle. The block in fat synthesis and relatively normal 
cholesterol synthesis in diabetes can also be inter- 
preted on this basis, as can the effect of fructose in 
overcoming the block. The role of insulin can be 
placed at the level of hexokinase. Experiments using 
simultaneous uptake of xylose and glucose by intact 
and cut rat diaphragm demonstrate the failure of the 
permeability hypothesis to account for the insulin 
effect on glycogen synthesis. Uncut diaphragms 
incubated with glucose and xylose show equivalent 
stimulation of uptake of both sugars by insulin, but 
the uptake of glucose predominantly is stimulated by 
insulin in the cut diaphragm. (Aided by grants from 
Natl. Science Fndn., the Eli Lilly Research Fndn, and 
Natl. Insts. of Health.) 
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747. DETERMINATION OF ALBUMIN IN CIRRHOTIC 
SERA BY VASOFLAVINE FLUORESCENCE 
ENHANCEMENT PROCEDURE, Joseph J. Betheil 
and Albert Hanok (intr. by H. J. Strecker). Dept, 
of Biochemistry, Albert Einstein College of Medi- 
cine, Yeshiva Univ., and Bronx Municipal Hosp, 
Ctr., New York City. 

Interaction between serum albumin and the fluo- 
rescent dye, Vasoflavine, results in an increased 
fluorescence of the mixture (Betheil, Johnston and 
Schlegel, Fed. Proc. 13:13, 1954). This provides the 
basis for a new method for the determination of huma, 
serum albumin. Albumin can be accurately measured 
fluorimetrically in a 5 lambda aliquot of serum by a 
single dilution with dye-buffer solution. Results 
obtained with normal and pathological sera are in 
good agreement with those obtained by other accepted 
procedures, including moving boundary electrophore- 
sis. The only disparate data were obtained with sera 
from some patients with liver cirrhosis. When these 
sera were analyzed by the Vasoflavine procedure and 
the sodium sulfate-sodium sulfite fractionation 
method, the salt fractionation procedure yielded con- 
siderably higher albumin values. If the cirrhotic sera 
were dialyzed against isotonic saline-bicarbonate at 
pH 7.4 or buffers at pH 10.5, albumin values by both 
methods were in agreement. These values were 
equivalent to those obtained by the Vasoflavine pro- 
cedure prior to dialysis. Dialysis did not significantly 
affect the values obtained with normal or pathological 
sera, other than those from cirrhotic patients. The 
factors responsible for the divergence of serum 
albumin values seen in sera from cirrhotics, prior to 
and following dialysis, will be discussed. 





748. BEHAVIOR OF LYSOZYME IN ACID, Sherman 
Beychok (intr. by J. Steinhardt). Biochemistry 
Dept., New York Univ. Medical School, New York 
City. 

The rate of denaturation of lysozyme has been 
studied at 84.6 and 94.3°C at two ionic strengths. 

The change in rate constant as pH varies from 1 to 

6.3 is unusually small. Two equilibrium constants, 

which govern the variation of rate constant with pH 

between pH 2.0 and 5.5, were evaluated. These prob- 
ably represent carboxyl dissociations. Mobilities 
from electrophoretic measurements were employed 
to calculate the potential at the surface of shear at 
each pH. These were used in a modified form of the 
usual titration equation for proteins. It was then 
possible to calculate the electrostatic factor involved 
in the titration of lysozyme at pH's between 2.0 and 

6.0. The construction of a theoretical titration curve 

requires that about half of the carboxyls have an 

intrinsic pK of 3.53, the other half 5.08. An explana- 
tion of this is offered in terms of a model which 
postulates hydrogen bonding between the carboxyls of 
low pKa and, possibly, tyrosine residues, The extreme 
stability of the protein at acid pH's appears to be more 
or less independent of the presence or absence of these 
hydrogen bonds and they are thus assumed to be unim- 
portant in maintaining the folded structure of the 
molecule. 








TE BSESRSSRBESSESPBEES §$ £($¢£ 


SBSERS 


2 


a 


BESEBERSS 


SSBB a 


~ a 


SSReasts sd, 








erman 
try 
York 


en 
hs, 


ants, 

h pH 

2 prob- 
‘ies 
loyed 


of the 
en 
volved 
) and 

. curve 


plana- 


xyls of 
extreme 


of these 
e unim- 
1e 





BIOCHEMISTRY 191 
149. GAS CHROMATOGRAPHY IN AMINO ACID 

ANALYSIS. M. Bier and Priscilla Teitelbaum. * 

Fordham Univ., and Dept. of Protein and Enzyme 

Chemistry, Inst. of Applied Biology, New York 

City. 

The non-volatility of amino acids prevents their 
determination by gas chromatography. There are, 
however, means of converting them to volatile deriv- 
atives, for example, by decarboxylation or deamination 
and esterification. A particularly convenient reaction 
is that with ninhydrin, the resulting volatile aldehydes 
being quantitatively recoverable by distillation 
(Virtanen and Rautanen), and thus made accessible 
for estimation (Hunter, Dimick and Corse). A fast 
and sensitive method of analysis was developed by 
extracting the aldehydes directly from the ninhydrin 
reaction mixture with halogenated hydrocarbons. 
Positive identification and quantitative determination 
of a mixture of alanine, valine, leucine and amino- 
butyric acid, for example, using CCl, for extraction, 
requires 20 minutes for the ninhydrin reaction and 10 
minutes for the gas chromatographic analysis. As 
little as 5 gammas of each amino acid is sufficient. 
tis also possible to carry out the reaction in non- 
aqueous solvents, such as dimethylsulfoxide, whereby 
the extraction becomes unnecessary. The method is 
limited by the non-volatility of most of the aldehydes 
obtained, and other reactions are now being explored. 
Its main application may be in the analysis of peptides, 
such as obtained in amino acid sequence studies. 





150, ALKALINE PHOSPHATASE OF SWINE KIDNEY. 


Francis Binkley. Emory Univ., Emory University, 
a. 


Alkaline phosphatase of swine kidney purified to a 
state of apparent homogeneity (as the barium salt) has 
been studied in relation to activation with metal ions 
and amino acids, and to inactivation with various 
enzymes and chemical reagents. The enzyme was 
activated only by magnesium ion; zinc ions and amino 
acids were without effect on the initial rate of hydrol- 
ysis. Various enzymes (trypsin, chymotrypsin, 
papain, carboxypeptidase, hyaluronidase, phosphodi- 
esterase, aminopeptidases, lysozyme, ribonuclease, 
deoxyribonuclease and snake venom) were without 
effect on activity either before or after treatment 
with or in the presence of 3 Murea. Treatment with 
4M urea inactivated the enzyme; this inactivation 
was prevented but not reversed by the addition of zinc 
ions, Magnesium ions hastened inactivation and 
glutathione, normally without effect, inactivated the 
enzyme in the presence of urea and at higher values 
of pH (10 or above) phosphatase was gradually inac- 
tivated in the presence of magnesium ion; these 
effects were overcome by the addition of zinc ions. 
Thus, firmly bound zinc would appear to be an 
essential component of the enzyme even though added 
magnesium ion is required for the enzymatic process. 





Black 


751, RELATED COMPOUNDS IN SHAW ADRENALINE j 
TEST. Fritz Bischoff and Abolfath Khan Bakhtiar. * 
Santa Barbara Cottage Hosp., Santa Barbara, Calif. 
The most sensitive colorimetric test (Shaw, Bio- 

chem. J. 32:19, 1938) for adrenaline is the catalytic 

reduction of arsenomolybdic acid by sulfurous acid to 
give a blue color. The quantitative response for equal 
weights of related compounds in the Shaw test follow. 

Adrenochrome is 10-fold as effective as adrenaline 

(nonspecific test), Adrenochrome is the main reaction 

product producing the color increase in the specific 

adrenaline test (pretreatment with alkali): ascorbic 
acid curtails the specific test for adrenaline; ascorbic 
acid has no effect on the nonspecific test for adreno- 
chrome but in the specific test there is a decrease in 
color with or without ascorbic acid, indicating that 
adrenolutine, which would be formed, is less effective 
than adrenochrome, Hydroquinone and paraquinone 

(technical) give 1/10 the response of adrenaline in the 

nonspecific test, but show a 3-fold augmentation in the 

specific test, invalidating the specificity for adrenal- 
ine. Catechol and °-naphthaquinone sulfonate give 

1/4 the color of adrenaline in the nonspecific test, 

without increase in color in the specific test. The 

vitamin K's show less than 1/80 the color of adrenal- 
ine in the nonspecific test. The oxidation product of 
noradrenaline, analogous to adrenochrome, gives 
more color than noradrenaline i the nonspecific 

test, but is not formed from noradrenaline to any 

extent in the specific test. (Supported by Carbon P. 

and Bertha E. Dubbs Fndn.) 





752, ENZYMATIC REDUCTION OF METHIONINE 
SULFOXIDES, Simon Black and Eileen M. Harte.* 
Natl. Insts. of Health, Bethesda, Md. 

Methionine sulfoxide is frequently found by 
chromatographic techniques in extracts of natural 
materials but has heretofore been considered to be a 
nonenzymatic degradation product of methionine. Its 
possible natural occurrence and metabolic role must 
be reconsidered in view of the recent finding of a 
number of naturally occurring compounds which con- 
tain a sulfoxide group. Further suggestive evidence 
for its metabolic activity is the finding in yeast 
extracts, reported here, of specific enzymes for the 
utilization of certain of its isomers. One enzyme 
fraction catalyzes the reduction of only one isomer, 
L1 methionine sulfoxide, to methionine, a transform- 
ation requiring the presence of TPNH. A second 
similar system catalyzes the reduction of the Ld or 
Dd isomers, The latter system appears to be specific 
for one optical configuration of the sulfoxide group 
though it does not distinguish between the L and D 
configurations of the amino group. The former is 
specific for the opposite sulfoxide configuration and 
also for the L amino group. Neither system catalyzes 
a reduction of the lower homologues, the isomers of 
S-methylcysteine sulfoxide. 











Blair 


753. REVERSAL OF INHIBITORY ACTIVITY OF L- 
PENICILLAMINE BY VALINE, ISOLEUCINE, 
LEUCINE OR METHIONINE. R. M. Blair, H. V. 
Aposhian and M. M. Aposhian (intr. by J. R. 
Murlin). Dept. of Pharmacology, Vanderbilt Univ. 
School of Medicine, Nashville, Tenn. 

The sulfhydryl amino acid, L-penicillamine, inhib- 
its the growth of E. coli #9723 when grown in a salts- 
glucose medium for 17 hr at 37°. The amount of L- 
penicillamine required for 50% inhibition of maximal 
growth is approximately 12 u4M/10 ml of mecicm. 

Of 18 naturally occurring amino acids tested, only 

valine, isoleucine, leucine, or methionine is able to 

completely reverse the growth inhibitory activity of 

40 uM L-penicillamine/10 ml of medium. While D- 

penicillamine is devoid of such inhibitory activity, 

approximately 16 uM L-cysteine/10 ml of medium 
gives 50% inhibition of maximal growth. Whereas in 
the rat (Wilson and du Vigneaud, J. Biol. Chem. 

184:63, 1950) ethanolamine, choline or metabolites 

intermediate between these two compounds reverses 

the growth inhibitory activity of L-penicillamine, 
neither ethanolamine nor choline in concentrati ns up 
to 160 4M/10 ml of medium reverses the inhibition 

of growth of E. coli produced by 40 uM of L- 

penicillamine. Pyridoxal in amounts of 8 uM or 

more is inhibitory to the growth of this organism. 

However, in the presence of 40 1M of L-penicillamine 

and varying amounts of pyridoxal, normal growth will 

occur only in those cultures having equimolar amounts 
of pyridoxal and L-penicillamine. An excess of either 
compound will result in an inhibition of growth. 











754, INCORPORATION OF GLYCINE-2-C!* INTO 
PROTEINS AND NUCLEIC ACID OF RAT THYMUS 
LYMPHOID TISSUE, Melvin Blecher (intr. by A. 
White). Dept. of Biochemistry, Albert Einstein 
College of Medicine, Yeshiva Univ., New York City. 
Incorporation of glycine-2-C!* into total protein 

(TP and a nucleic acid fraction (NA) and concomitant 

respiration have been studied in cell suspensions of 

rat thymus (TL) and of Murphy-Sturm lymphosarcoma 

(LS). Relative rates of TP synthesis were: 1.0 for 

LS, 2.7 for TL from adrenalectomized rats and 4.0 

for TL from normal and from tumor-bearing rats. 

Similar relative rates were obtained for NA synthesis. 

Qo, values, ‘obtained during glycine incorporation sup- 

ported by aerobic glycolysis, were 7.0 for TL and 2.2 

for LS. Radioactivity in TP and NA represents incor - 

poration of glycine, not exchange. Incorporative 
processes require energy derived from respiratory 

activity. Anaerobiosis or inhibitors which block O, 

uptake or uncouple oxidative phosphorylation, e.g., 

1 »g/ml antimycin A or 2 x 10-4 M 2,4-dinitrophenol, 

also inhibit TP and NA synthesis by TL and LS. 

Compounds which had no effect on O, uptake, e.g., 

2x 10°* M methylene blue, had little effect upon 

glycine incorporation. Parallel inhibitions of respi- 

ration and glycine incorporation into TP and NA were 
obtained in the presence, in vitro, of a number of 

steroids. i7-«-Ethyl-19-nortestosterone, 17-a- 

ethyltestosterone, and deoxycorticosterone, which 

have no histological effect on rat lymphoid tissue, 
were, on a molar basis (10° M), far more effective 
inhibitors than hydrocortisone or the metabolic 
inhibitors cited above. Inhibitions of respiration and 

TP and NA synthesis were also noted when rats were 

injected with these steroids prior to preparation of 

TL suspensions. Preincubation of TL with steroid 

had little effect on subsequent respiration and TP and 

NA synthesis from glycine. 
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755. ABSOLUTE CONFIGURATION OF ENANTIO. ~ 
MORPHIC CARBANIONS INVOLVED IN ALDOLAS 
AND TRIOSE PHOSPHATE ISOMERASE CATA- 
LYZED REACTIONS. Ben Bloom and Yale J. 
Topper. Natl. Insts. of Health, Bethesda, Md. 
The steric character of the action of aldolase and 

triose phosphate isomerase on dihydroxyacetone 

phosphate (DHAP) has been established by two inde. 
pendent groups. It has been shown that both enzymes 

labilize, as a proton, only 1 carbon-bound hydrogen g 

DHAP and further that the action of these 2 enzymes 

involves different hydrogens. The alkali-catalyzed 

aldol condensation of dihydroxyacetone (DHA) and D. 

glyceraldehyde, if considered to be of a random 

nature, should yield 4 ketohexoses: D-fructose, D- 

tagatose, D-psicose and D-sorbose. Experimentally, 

however, it has previously been found that only D- 

fructose and D-sorbose, ketohexoses of threo con- 

figuration about carbons 3 and 4, are formed, If 

consideration is given to the geometrical configura- 
tion of the carbanion derived from DHA at the instant 
of condensation with the aldehyde carbonyl, then two 
arrangements can be visualized. One will consist, ip 

a clockwise direction, of electrons, OH and H, (I) and 

the other of electrons, H, and OH (I). With the aidof 

molecular models it can be demonstrated that I, on 
condensation with D-glyceraldehyde, would theoreti- 
cally, give rise to D-fructose and D-tagatose; II to 

D-psicose and D-sorbose. Since in the aldolase 

catalyzed condensation only fructose diphosphate is 

formed, it is apparent that the configuration of the 
carbanion derived from DHAP must coincide with 
that of I. This then is the absolute configuration of 
the carbanion, in the transition state, formed by the 
action of aldolase. Configuration II then coincides 
with the carbanion formed from DHAP by the action 
of triose phosphate isomerase. 


756. DIFFERENTIAL ULTRAVIOLET SPECTRA OF 
PEPSIN. Olga O. Blumenfeld (intr. by Gertrude E. 
FPerlmann). Rockefeller Inst. for Med. Research, 
New York City. 

Difference in optical density, at room temperature, 
between pepsin solutions at pH 5.40 and pH values 
from 5.40 to 1.80 were determined in the range of 
274-300 mu. The differential spectra obtained 
resembled the ones previously found for insulin (M. 
Laskowski et al., Biochim. et biophys. acta 19:581, 
1956) and ribonuclease (H. A. Scheraga, Biochim, et 
biophys. acta 23:196, 1957) revealing peaks at 279 
mu, 385 my and a new peak at 292 mu. The com- 
parison of the difference in optical density at 285 mp 
between a solution at pH 5.40 and solutions of decre@: 
ing pH indicated a pH dependence of the spectrum 
with a transition occurring around pH 4.5. The 
meaning of this transition will be discussed in terms 
of the specific bonds involved and their effect on the 
enzymatic activity of pepsin. 
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157. PHYSICAL AND CHEMICAL CHARACTER- 
IZATION OF NUCLEOPROTEIN PARTICLES 
ISOLATED FROM MICROORGANISMS, Robert M. 
Bock and William C. Gillchriest.* Dept. of Bio- 
chemistry, Univ. of Wisconsin, Madison. 
Nucleoprotein particles have been prepared from 

Azotobacter vinelandii and from yeast. The Azoto- 

pacter vinelandii cells have been ruptured by grind- 

ing with carborundum, and by protoplast formation 
through lysozyme treatment followed by osmotic 
rupture under controlled conditions. Differential 
sedimentation of ruptured Azotobacter vinelandii 
cells in buffers of the type employed by Schachman 
and Chao permits isolation of a 55 s, 5° component 

which is stable at low ionic strengths near pH 7. 

These particles are dissociated to small fragments 

by ethylene diamine tetraacetic acid and by high ionic 

strength and to components of 40 s and 30 s by 
increasing the ionic strength to 0.02 at pH 7.5. The 
particles are irreversibly aggregated by sucrose 
solutions of the concentrations routinely used in 
mitochondrial preparation. Protein can be separated 
from the nucleic acid by ammonium sulphate frac- 
tiation, detergent, phenol or glacial acetic acid 
treatment but the bulk of the protein resulting from 
any of these methods is insoluble in dilute aqueous 
solutions. The nucleic acid component can be 

obtained by very mild procedures. The mononucle- 

otides obtained by alkaline hydrolysis differ sig- 
nificantly from those reported by Lombard and 

Chargaff for whole azotobacter ribose nucleic acid. 

Electron microscopic, electrophoretic and ultra- 

centrifugal studies of the particles and their 

degradation products will be discussed. 














158. PIGEON LIVER ADENOSINE KINASE, E. 
Boggiano, W. Barg and E. C. De Renzo (intr. by 
Paul H. Bell). Research Div., American Cyanamid 
Co., Pearl River, N. Y. 

A soluble enzyme which phosphorylates adenosine 
toadenylic acid has been obtained from pigeon liver 
by acetone precipitation and acid treatment. Approxi- 
mately 10-fold purification of the-enzyme which 
catalyzes the following reaction has been achieved: 
Adenosine + ATP ——>AMP-5' + ADP. The reaction 
was followed by measuring adenosine disappearance 
spectrophotometrically after passage of the reaction 
mixture over Dowex-1 chloride at pH 7. By chro- 
matography of the reaction mixture on Dowex-l 
formate approximately 1 M of AMP was shown to 
form per mole adenosine metabolized. The AMP was 
characterized as AMP-5' by reaction with snake 
venom 5'-nucleotidase, Potassium ions have been 
shown to be stimulatory while versene inhibition can 
be overcome by Mgt* but not by Mn**+. The addition 
of fluoride or phosphate ions to the reaction mixture 
isnecessary in order to inhibit phosphatases which 
are present in the kinase preparation. The pH opti- 
tum has been found to lie between 6.8 and 7.0. 
Reversibility of the reaction has not been demon- 
strated. Out of a series of purine and pyrimidine 
tibosides and deoxyribosides tested as substrates 
only guanosine is phosphorylated. Four -amino-5- 
imidazole carboxamide riboside is also converted to 
the ribotide by this preparation. 








Boyd 


759. DNA SYNTHESIS BY ENZYMES FROM MAM- 
MALIAN ‘“ISSUES, F. J. Bollum (intr. by ©. P. 
Barnum, Jr.). McArdle Memorial Lab,, Univ. of 
Wisconsin, Madison. 

The 105,000 g supernatant fraction from regen- 
erating rat liver homogenates contains enzymes 
which, in the presence of ATP, catalyze the reac- 
tions: 1) H®-thymidine ——> H?-TMP ——> H? -TTP, 
and 2) incorporation of H® -thymidine into DNA upon 
addition of DNA. (Bollum and Potter, Abstr. 132nd 
ACS Meeting, N. Y., 1957.) Comparison of Cl4 - 
orotic acid incorporation in vivo, and H>-thymidine 
incorporation in vitro catalyzed by the supernatant 
fraction demonstrates that the 2 phenomena appear 
simultaneously at 18 hr after partial hepatectomy, 
but that enzymatic activity shows further increases 
from 24 to 48 hr whereas rate of DNA synthesis in 
vivo decreases, The result suggests that enzyme 
activity reflects the synthetic capacity of all cells 
which have passed into or havé completed a period of 
DNA synthesis, while orotic acid incorporation in 
vivo measures only the activity of those cells actually 
in the process of synthesizing DNA. The crude 
supernatant fraction incorporates a maximum of about 
0.2 muM H? -thymidine /hr /mg protein 44-48 hr after 
hepatectomy. Purification procedures applied to such 
supernatant fractions have led to the separation of 
kinase activity (Reaction 1) from polymerase, and a 
10-fold purification of the latter. A similar purifica- 
tion of polymerase has been achieved from calf 
thynms. Purified polymerase will not incorporate 
H’ -thymidine into DNA without prior action of kinase 
and ATP. 





760. ALIPHATIC PRECURSORS OF PYRIMIDINES IN 
NEUROSPORA, Muriel Boyd* and J. L. Fairley. 
Kedzie Chemical Lab., Michigan State Univ., East 
Lansing. 

Previous reports from this laboratory have indi- 
cated that certain aliphatic amino acids, particularly 
alpha-aminobutyric acid, are used as pyrimidine 
precursors by the pyrimidineless Neurospora crassa 
1298. These indications have been confirmed by 
experiments which demonstrate that the use by the 
mold of labeled uracil is greatly depressed in the 
presence of aminobutyric acid. A number of other 
aliphatic compounds have been screened for the 
ability to promote the growth of the mutant in the 
absence of pyrimidines. A recent result of this work 
has been the finding that propionic acid has such 
ability. Growth of the mold in the presence of labeled 
propionic acid led specifically to the formation of 
labeled RNA pyrimidines. These and related data 
lead us to suggest that both propionic acid and amino- 
butyric acid are used for pyrimidine synthesis by 
this organism after conversion to an activated deriva- 
tive of beta-alanine. 











Boyer 


761, RELATIONS OF ISOTOPIC EXCHANGE RATES 
AT EQUILIBRIUM TO ENZYMIC MECHANISMS, 
P. D. Boyer and R. C. Mills. Physiological Chem- 
istry Dept., Univ. of Minnesota, Minneapolis. 
Measurements of the initial rate of isotopic 
exchange, R, when tracer amounts of a labeled react- 
ant is added to an enzymic system at equilibrium, 
have definite usefulness but also have limitations 
which must be clearly recognized. For a simple 
enzymic reaction, S === P, R = V; /(1 + KsP/KpS) 
(1 + K§/S), where Ks and Kp are Michaelis constants 
and Kg is the dissociation constant for ES. Further, 
R = a constant x S/(S + Ks),thus measurement of R at 
different S allows calculation of Ky independent of 
knowledge of other constants. For an enzymic reac- 
tion, A+ B == C at equilibrium, the rate of incor- 
poration of labeled A into C need not be equal to the 
rate of incorporation of labeled B into C. In sucha 
system, or more complex systems, the relative rates 
may or may not be limited by the reaction step(s) 
involving formation or rupture of covalent bonds. 
This is illustrated by studies of the glutamine 
synthetase system at equilibrium, in which the rate 
of incorporation of glutamate into glutamine may be 
<, =, or > the rate of incorporation of iP into ATP, 
depending upon reaction conditions, and by similar 
data for the acetate thiokinase system. For these 
systems, reaction steps other than those of covalent 
bond formation in postulated sequences appear to be 
controlling the exchange rates, and point up limita- 
tions of exchange data for mechanistic deductions. 





762, EFFECTS OF THYROXINE AND OTHER 
FACTORS ON BIOGENESIS OF ELECTRON 
TRANSPORT ENZYMES IN CHICK EMBRYOS. 
Ludwig Brand* and H. R. Mahler, Dept. of 
Chemistry, Indiana Univ., Bloomington, 

Some of the key enzymes involved in electron 
transport have been studied as a function of embry- 
onic development. Even after one day of incubation 
an active DPNH oxidizing system (I) stimulated by 
catalytic amounts of cytochrome c, as well as active 
diaphorases (with ferricyanide as electron acceptor) 
could be demonstrated. Activities appear to be 
associated mainly with a particulate fraction showing 
the characteristics of mitochondria and to a lesser 
extent with one similar to microsomes. The "mito- 
chondrial" oxidase is qualitatively similar to its 
adult counterpart, being inhibited by cyanide, anti- 
mycin A, 2-n-heptyl-4-hydroxyquinoline-N -oxide 
(which have no effect on the diaphorase activity) and 
partially by amytal. The specific activity (protein) 
of these enzymes increases rapidly during the first 
3 days of development, but the DPNH oxidase increases 
almost 3 times as much as the diaphorase. Thus all 
the enzymes of electron transport are probably not 
formed simultaneously. L-Thyroxine injected into the 
yolk of fertilized chicken eggs showed a selective 
effect on the electron transport system of embryos 
isolated after 3-4 days of incubation and homogenized 
in a sucrose-PVP medium, At thyroxine concentra- 
tions between 10°* and 10 M/egg effects on the 
above enzymes ranging from activation to inhibition 
could be obtained. (I) was affected the most. 
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763, RELATION OF RIBONUCLEIC ACID TO THE 
PHOTOSYNTHETIC APPARATUS IN EUGLENA 
GRACILIS. George Brawerman (intr. by J. A, 
Behre). Biochemistry Dept., Columbia Univ., 
New York City. 

The formation of chloroplasts in etiolated 
gracilis cells can take place in the absence of 

and net protein and ribonucleic acid (RNA) synthesis, 

This process is accompanied by a stimulation of RNA 

turnover which can be ascribed to the development of 

the chloroplasts rather than to their metabolic 

In addition to the increase in incorporation of 

there is a change in the ratio of its uptake in the 

guanylic and adenylic acids of RNA. These metabolic 

alterations appear throughout all cell fractions, Ag 
could be expected from this behavior, the over-all] 
nucleotide composition of the RNA was found to be 
different in the etiolated and the green cells, partic. 
ularly in respect to the relative proportions of 
adenylic acid. These substantial changes in the RNA 
are presumably related to the considerable alteration 
of the enzymatic pattern of the cells resulting from 
the appearance of the photosynthetic apparatus, 


764, NUCLEIC ACID SYNTHESIS IN ISOLATED 
THYMUS NUCLEL Theodore R, Breitman* and 
George C. Webster. Dept. of Agricultural Bio- 
chemistry, Ohio State Univ., Columbus, 

Isolated calf thymus nuclei incorporate a number 
of nucleic acid precursors (orthophosphate, formate, 
glycine, adenine, and guanine) into both RNA and 
DNA. In contrast, liver nuclei, isolated by several 
different methods, fail to incorporate significant 
amounts of these substances into either RNA or DNA, 
Orthophosphate incorporation into both nucleic acids 
requires the presence of sodium ions, and is inhibited 
equally well by potassium, ammonium, lithium, 
rubidium, and caesium ions. Amino acid incorpora- 
tion into nuclear protein and phosphate incorporation 
into RNA and DNA are inhibited to the same extent 
by increasing concentrations of chloramphenicol, 
methionine sulfoxide, and allyl glycine. Purine and 
6-mercaptopurine inhibit glycine incorporation into 
RNA, but have little effect on glycine incorporation 
into DNA or protein. Ribonuclease has no effect on 
glycine incorporation into DNA, but deoxyribonucleas 
inhibits incorporation into RNA. Ribonuclease, 
although lowering greatly the level of nuclear RNA, 
produces a considerable increase in the specific 
activity of the remaining RNA. Deoxyribonuclease 
has a similar effect on the level and specific activity 
of DNA. Although deoxyribonuclease inhibits amino 
acid incorporation into protein, increasing concen- 
trations of ribonuclease enhance such incorporation. 
Preparations of sonic-disrupted nuclei have been 
obtained which incorporate either AMP or adenine 
into both RNA and DNA. The enzyme systems 
responsible for such incorporations are being 
investigated. (Supported by Natl. Cancer Inst.) 
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765. RIBOSE SYNTHESIS IN ALCALIGENES 
FAECALIS, Faith Brenneman (intr. by D. M. 
Bonner). Dept. of Microbiology, Yale Univ., New 
Haven, Conn. 

A study of ribose synthesis from acetate has been 
made in Alcaligenes faecalis, an organism which will 
not utilize sugars, but which grows well on acetate as 
sole carbon source. After incubation of exponentially 

ing cells with acetate-C!4 , the ribose is isolated 
from the bacterial RNA according to a modification 

of Bernstein's procedure (J. Biol. Chem. 205:317, 

1953) and is degraded biologically (with L. pentosus) 

and chemically (Phares, Arch, Biochem. ao173, 1951; 

Gibbs, unpublished). After incubation with acetate-1- 

c!4 for 1 hr, carbons 2 and 3 of ribose contain all 

the radioactivity. With acetate-2-C!4, carbon 1 has 

5% of the total counts in the ribose; carbon 2, 12%, 

carbon 3, 194, carbon 4, 33%, carbon 5, 30%. With 

acetate-2-C!* and glyoxylate, the glyoxylate dilutes 
the incorporation of acetate-C'* into the first two 
carbons, These data suggest a 2 carbon plus 3 carbon 
condensation or an oxidation of a 6 carbon sugar. Cell 
free extracts of the organism can condense glyoxylate 
and acetate to malate, and this activity is likely to 
have a role in ribose synthesis from acetate. The 
kinetics of acetate incorporation into ribose will be 
discussed and a route of ribose synthesis will be 
proposed, (Supported by Natl. Science Fndn. and 

Natl. Insts. of Health, PHS.) 


766. INOSINE METABOLISM OF FLUORIDE- 
TREATED ERYTHROCYTES, Edward Bresnick 
and William C. Levin (intr. by D. Bailey Calvin). 
Hematology Research Lab., and the Dept. of 
Internal Medicine, Univ. of Texas Med. Branch, 
Galveston. 

Mammalian erythrocytes were incubated in 0.02M 
sodium fluoride-0.9% saline solution for 2 hr at 37°C. 
This treatment had previously been demonstrated to 
result in an adenosine triphosphate-free preparation 

mp. on Phosphorus Metabolism, vol. I, p. 172, 
1951). The erythrocytes were then hemolyzed in 
distilled water and the stroma removed by centrifu- 
gation. Incubation of this hemolysate with inosine in 
a medium containing sodium fluoride resulted in a 
significant production of lactic acid. The complete 
inhibition of enolase was effected by the above treat- 
ment since no lactic acid could be detected when 
phosphoglycerate was incubated with the hemolysate. 
This then implied that the lactate production from 
inosine was mediated through an alternate pathway. 
Similar results were obtained with ribose-5-phosphate. 
The addition of reduced glutathione to dialyzed hemo- 
lysate increased the amount of lactic acid produced 
from either substrate. The enzyme system exhibited 
a pH optimum between 7.0 and 8,0, and was inactivated 
by temperatures above 65°C. After removal of the 
hemoglobin by chloroform-ethanol treatment, the 
enzyme system was still intact. 











Brockman 


767. COMPARISON OF GALACTOSE TOLERANCE 
TESTS AND GALACTOSE -1-PHOSPHATE - 
URIDYL TRANSFERASE ACTIVITY OF RED 
CELLS IN MENTALLY RETARDED CHILDREN. 
R. K. Bretthauer,* Joseph Albaum* and R. G. 
Hansen, Univ. of Dlinois, Urbana, and Lincoln 
State School, Lincoln, Ml. 

The levels of blood glucose and galactose have 
been estimated at 30-min intervals after feeding test 
doses of galactose to mentally retarded children aged 
9-14. The reproducibility of the measurement of 
galactose tolerance of individual patients is good. In 
general girls have a greater capacity to metabolize 
galactose than do boys with a great deal of variation 
between individuals. A few patients of each sex 
appeared to have a rather low tolerance for galactose 
manifested by a high and prolonged level of blood 
galactose after the standard test dose. Red cells 
were taken from the same patients and galactose-1- 
phosphate -uridyl transferase activity was estimated. 
All patients studied to date possess appreciable levels 
of this transferase in their red cells. Furthermore, 
there is not a correlation between the two procedures 
for estimating the capacity of these patients to 
metabolize galactose. If galactose intolerance 
contributed to the mental retardation, it is not 
reflected in the enzyme measurements, but may be 
in the galactose tolerance tests. These results would 
suggest that mental retardation in the patients studied 
may not have been due to a deficiency of the 
galactose-1-phosphate-uridyl transferase as in 
galactosemics. 








768. METABOLISM OF PURINES AND PURINE 
ANTAGONISTS BY DRUG-RESISTANT STRAINS 
OF STREPTOCOCCUS FAECALB, R. Wallace 
Brockman,* Dorris J. Hutchison* and Howard E. 
Skipper. Kettering-Meyer Lab., Southern 
Research Inst., Birmingham, Ala., and Sloan- 
Kettering Inst. for Cancer Research, New York City. 
The development of resistance to the positive 

inhibitory action of drugs is an imposing problem in 

the successful chemotherapeutic treatment of disease. 

In this study particular attention has been turned to 

the intermediary metabolism of natural purines and 

of 8-azaguanine-2-C!4 by the drug-susceptible 

(SF/O), 8-azaguanine-resistant (SF /8-Aza), and 

6-mercaptopurine-resistant (SF/MP) lines of S. 

faecalis, When cultured in a medium in which a 

purine source is required for growth, SF/O can grow 

on any one of the natural purines, whereas SF /8-Aza 
and SF/MP grow only on xanthine. Furthermore, 

SF/8-Aza is cross-resistant to 6-mercaptopurine 

and SF/MP is partially cross-resistant to 8- 

azaguanine. When the metabolism of 8-azaguanine- 

2-C!4 by exponentially growing cultures is com- 

pared by means of the chromatographic -radioauto- 

graphic technique (Tomisek et al., Arch. Biochem. 

Biophys. 64:437, 1956), it is observed that SF/O 

converts 8-azaguanine to 8-azaguanine ribotide, 

SF/8-Aza forms no detectable amounts of the 

fraudulent ribotide, and SF/MP produces trace 

amounts of 8-azaguanine ribotide. Isolation of the 
combined nucleic acid from these cells showed that 

SF/O incorporated more than 1000 times as much 

total radioactivity as SF /8-Aza and 40 times as much 

as SF/MP. Chromatographic and electrophoretic 
analysis of nucleotides derived from SF/O nucleic 
acid demonstrated the presence of 8-azaguanylic acid. 

Thus the acquirement of resistance to purine antag- 

onists by these strains of S. faecalis is accompanied 

by inability to grow on certain of the natural purines 

and by inability to metabolize a fraudulent purine to a 

fraudulent nucleotide. 














Brodie 


769. COENZYMATIC FUNCTION OF VITAMIN K IN 
OXIDATIVE PHOSPHORYLATION, Arnold F. 
Brodie. Leonard Wood Memorial Lab., Dept. of 
Bacteriology and Immunology, Harvard Med. 
School, Boston, Mass. 

Extracts of M, phlei can be separated into par - 
ticulate and supernatant fractions, both of which are 
necessary for oxidative phosphorylation. The parti- 
cles contain dehydrogenases, cytochromes c, b and 
a, and succinoxidase. The structural integrity of the 
particles must be maintained for activity. The super- 
nate provides a soluble protein necessary for phos- 
phorylation and various DPNH-linked enzymes which 
participate in oxidation. When particles and super - 
nate are irradiated at 3600 A, vitamin K, is required 
to restore oxidation and phosphorylation. Irradiation 
of particles and supernate for various invervals 
affects first the phosphorylative capacity and later 
the oxidation. Restoration of activity in the light 
treated system is specific for vitamin K,. Specificity 
studies indicate that slight changes in the structure 
of vitamin K, modify the ability of this compound to 
participate in the phosphorylative events. Naphtho- 
quinones containing substituted side chains of increas- 
ing lengths (C; to Cos) in the R3 (phytol) position 
decrease oxidation, whereas the P/O ratios increase 
through Co) (phytol) and decline at Cy;. Analogues of 
vitamin K» containing the naphthoquinone nucleus with 
isoprene units from Cj9 to C35 in position R3 show a 
similar effect on oxidation. Though some esterifica- 
tion of inorganic phosphate occurs with C,y and C> 
units, these analogues are not as effective as vitamin 
K,. The mechanism by which vitamin K can partici- 
pate in oxidative phosphorylation will be discussed. 





770. PURIFICATION OF INTRINSIC FACTOR, W. W. 
Bromer and L. G. Sinn (intr. by G. H. A. Clowes). 
Lilly Research Labs., Indianapolis, Ind. 

This report describes the isolation from hog 
stomachs of several highly potent intrinsic factor 
preparations. A modification of the Schilling (J. Lab. 
& Clin. Med. 42:860, 1953) urinary excretion test was 
employed for the assay of intrinsic factor activity. 
Two types of crude materials were used for purifica- 
tion attempts; one was prepared essentially according 
to the method of Prusoff et al. (Blood 8:491, 1953) and 
the other was treated with proteolytic enzymes. Both 
such materials were effective in a daily oral dosage 
of 10-50 mg, and could be further purified by chro- 
matography on columns of finely ground resins and by 
zone electrophoresis, yielding preparations effective 
at less than 1 mg. The application of various purity 
criteria to such preparations will be discussed. 
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771. ACTION OF THYROXIN ON OXIDATIVE PHOS. 
PHORYLATION IN VITRO, J. Ramsey Bronk (intr, 
by W. Wayne Kielley). Natl. Heart Inst., Bethesda, 
Md. 


The initial rate of oxidation of either succinate or 
reduced diphosphopyridine nucleotide by submito- 
chondrial particles obtained from mitochondria by 
sonic disintegration was markedly increased by L- 
thyroxin. This stimulation of oxygen uptake was 
accompanied by an improvement in the efficiency of 
the phosphorylation associated with the oxidation, 
The increase in P/O ratio was not due to an inhibition 
of the ATPase activity of the particles. Pre-incubatio, 
of the submitochondrial particles in the reaction 
medium for 2-4 min prior to addition of thyroxin and 
substrate prevented the stimulation of oxygen uptake 
and resulted in a strong inhibition of phosphorylation 
by thyroxin. When the effect of thyroxin on oxidative 
phosphorylation was studied with intact mitochondria 
it was found that the initial effect was to increase the 
P/O ratio slightly although the rate of oxidation was 
not increased. Pre-incubation of the mitochondria in 
the reaction medium without substrate or thyroxin 
for from 2 to 4 min resulted in a strong inhibition of 
phosphorylation by thyroxin which was accompanied 
by a drop in oxidative rate. These studies suggest 
that the primary action of thyroxin on electron trans- 
port and its associated phosphorylation may be to 
increase the rate of oxidation and to increase the 
efficiency of phosphorylation. The inhibitory action 
of thyroxin, which requires some form of pre- 
treatment of the mitochondria or submitochondrial 
particles, appears to be a less direct effect. 


772, EXTRA-INTESTINAL DIGESTION OF PROTEN 
BY THE LARVAE OF THE BLOWFLY, PHORMIA 
REGINA, Victor Jack Brookes (intr. by T. E. King), 
Science-Research Inst., Oregon State College, 
Corvallis. 

A proteolytic enzyme was extracted from the 
medium of aseptically reared larvae of the insect, 
Phormia regina and purified about 100-fold by 
ammonium sulfate and acid precipitation. The pH 
optimum was 8.3. The enzyme is very stable and can 
withstand repeated freezing and thawing over a period 
of several months. The more purified fractions are 
less stable to such treatment than are the crude 
preparations. The growth medium, whici consists 
initially of 27% casein, 3% yeast extract, 70% water 
and trace amounts of salts and cholesterol, is con- 
verted to a mixture of amino acids and peptides 
during the 4-day growth period. The amino acids 
have been analyzed by paper chromatography and most 
of the natural forms have been identified. Similar 
results have been obtained in vitro with casein and 








the purified enzyme fraction. The importance of 
these results with regard to the nutrition and 
metabolism of the organism will be discussed. 








RBSSeseSeSrPererewrwrresece ese SBee OSs & SCi°c 2 sia 


WIEBE SSESRBP SE BSBSBwWCE OBE SSICHR BEB SESBRTSEEBL 








vas 
ncy of 
ion, 
nhibition 
incubation 
tion 
xin and 
uptake 
*y lation 
cidative 
hondria 
sase the 
on was 
ndria in 
“oxin 
ition of 
panied 
ygest 

n trans- 
e to 
the 
action 


drial 


tOTEIN 
ORMIA 


Be, 


he 
sect, 


» pH 
and can 
a period 
ns are 
Je 
sists 
water 
con- 
'S 

ids 
and most 
ilar 

| and 


BIOCHEMISTRY 








773. EFFECT OF OXYGEN TENSION ON GROWTH 
AND METABOLISM OF MAMMALIAN CELLS 
CULTIVATED IN VITRO. Ronald W. Brosemer 
and William J. Rutter (intr. by W. C. Rose). Univ. 
of Dlinois, Urbana. 

The growth of several mammalian cell strains in 
vitro is inhibited by high O2 tensions. For example, 
optimal growth rate of HeLa cells (cultivated in 
suspension according to Siminovitch et al., r. 
Cell Res. 12:299, 1957) was obtained in 0.5% to 20% 
0) while no growth and progressive cellular degen- 
eration was observed in 50% and 95% Q2. Appropriate 
experiments demonstrated this effect is not simply 
due to autoxidation of components of the growth 
medium. Addition of catalase to the growth medium 
strongly inhibited cellular multiplication even in low 
oxygen tension, and bizarre morphological alterations 
occurred, The oxygen consumption by HeLa strain L 
cells was slightly lower in 100% oxygen than in 20% 
oxygen, yet the metabolic behavior of the cells is 
altered in high oxygen tensions. In short term incu- 
bations, in 95% O», for example, little, if any, net 
glucose uptake by HeLa and rabbit kidney cells was 
detected, while there was an apparent net production 
of glucose by L cells under these conditions. Below 
20% O», a healthy glucose uptake was observed with 
all cells studied. Preliminary experiments indicate 
a significantly increased rate of incorporation of 
phosphate into HeLa cells from the growth medium in 
95% O, compared to 20% O2. The significance of 
these observations in relation to the phenomenon of 
oxygen poisoning, and to cellular differentiation will 
be discussed. 








74, UREA CYCLE ENZYMES IN BULLFROG 
LARVAE, G. W. Brown, Jr.* and P. P. Cohen. 
Dept. of Physiological Chemistry, Univ. of 
Wisconsin, Madison. 

Dramatic morphological and physiological changes 
are associated with the partial or complete abandon- 
ment of the aquatic, premetamorphic life of amphib- 
ians, Ability to invade land requires acquisition of 
physiological mechanisms during larval stages which 
permit adaptation to the new environment. Although 
considerable information is available 2s to morpho- 
logical changes during metamorphosis, little is known 
concerning enzymatic alterations. Tadpoles are 
ammonotelic; frogs, ureotelic. Arginase increases 
during metamorphosis (Dolphin and Frieden, J. Biol. 
Chem. 217:735, 1955). The evolutionary importance 
of nitrogen excretion products, and development of 
techniques for study of individual steps of the Krebs 
urea cycle, prompted a study of levels of enzymes of 





this cycle in tadpoles of the bullfrog, Rana catesbeiana. 


Cetyltrimethylammonium bromide homogenates of 
individual tadpole livers were assayed for carbamyl 
phosphate synthetase, ornithine transcarbamylase, 
arginine synthetase, and arginase. Increases in 
enzyme activities occurred at the onset of meta- 
morphosis (stage XVIII), precisely where a shift from 
ammonia to urea excretion was observed in intact 
tadpoles, Activities increase whether based on units/ 
animal, units/gm liver, or units/mg protein. Approx- 
imate ratios of activities for the above enzymes in 

the order given were, for premetamorphic tadpoles, 
60/200 /1/600 (Stage X); for young adults, 400 /6000/ 
10/4000 (uM product /hr /gm liver under assay con- 
ditions), Findings will be reported and implications 
discussed. (Supported by grants from Natl. Science 
Fndn. and Natl, Insts, of Health.) 
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7715. PHOSPHOPANTOTHENIC ACID, AN INTER- 
MEDIATE IN COENZYME A SYNTHESIS IN 
PROTEUS MORGANII., Gene M. Brown (intr. by 
J. M. Buchanan). Div. of Biochemistry, Massa- 
chusetts Inst. of Technology, Cambridge. 

Proteus morganii cells were ruptured by treat- 
ment in a Hughes press. The cell-free extract thus 
obtained converts pantothenic acid to a compound 
(phosphopantetheine or coenzyme A) which yields 
pantetheine on treatment with intestinal phosphatase. 
The reaction is dependent on the presence of cysteine 
and ATP. No other sulfur compound will substitute 
for cysteine. Fractionation of the extract with 
ammonium sulfate yields 2 protein fractions, neither 
of which alone catalyzes the synthesis of the phos- 
phorylated pantetheine compound “"lowever, the 2 
fractions acting together give full activity. One of 
the fractions contains an enzyme which, in the 
presence of ATP, catalyzes the synthesis of 4'- 
phosphopantothenic acid. Cysteine has no effect on 
this reaction. Incubation of pantothenate and ATP 
with this fraction under conditions which give a 98- 
100% yield of phosphopantothenate, followed by the 
addition of cysteine and incubation with the second 
protein fraction result in excellent yields of the 
phosphorylated pantetheine compound. The following 
reaction sequence is thus suggested: 


Pantothenate ATP, 4! -phosphopantothenate cysteing. 


4' -phosphopantothenylcysteine — 4' -phospho- 
pantetheine. These results represent the first direct 
evidence that phosphopantothenic acid is an inter - 
mediate in the biosynthesis of coenzyme A, although 
this possibility was previously suggested by Ward, 
Brown and Snell (J. Biol. Chem. 213:869, 1955). 





776. CYSTEINE IN NON-PROTEIN MOIETY OF 
MUSCLE PHOSPHORYLASE, Mary V. Buell and 
Raymond E. Hansen.* Univ. of Chicago, Chicago, 
Ill. 

Experiments were designed to document by radio- 
active technique the occurrence of cysteine native to 
the non-protein moiety of many-times crystallized 
phosphorylase a and b prepared from rabbit muscle. 
DL-methionine S35 was injected intramuscularly and 
radioactive crystalline phosphorylase a or b (the 
latter as the complex with Mg and AMP) was prepared 
from the muscles of the animals sacrificed after a 
period suitable for the metabolic conversion of 
methionine into cysteine. The non-protein moiety, 
removed from the apoenzyme by incubation for 18 hr 
at 37° C in 0.3 N KOH, was chromatographed on 
Dowex 1. When phosphorylase a was used 3 bands 
were found on elution, in all of which the radioactivity 
followed closely the absorption of ultraviolet light, 
the 3rd band having the spectral characteristics 
expected from pyridoxal-5-phosphate. With phos- 
phorylase b, however, the radioactivity was limited 
almost completely to the pyridoxal phosphate band, 

A component of each band was identified as radio- 

active cysteine (cystine) by one-dimensional chroma- 

tography on paper. The radioactivity was shown to be 
completely dialyzable. The occurrence of cysteine in 
non-peptide linkage in both forms of the enzyme is 
thus clearly indicated. (Supported by a grant from 
Natl, Insts. of Health, A-646, C.) 
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777. USE OF MOUSE MELANOMA-S91 FOR DEFINI- 
TIVE DETERMINATION OF PRIMARY SITE OF 
INSULIN ACTION AT MITOCHONDRIAL HEXO- 
KINASE. Dean Burk and Mark Woods. Natl. 
Cancer Inst., Bethesda, Md. 

Mouse melanoma-S91 is probably the most suita- 
ble animal tissue for demonstrating mitochondrial 
hexokinase as the primary cellular and chemical site 
of insulin action, because of the powerful and highly 
reproducible regulation of glucose utilization and 
lactic acid production in this tumor by both insulin 
and anti-insulins, cellularly and subcellularly (J. 
Nat. Cancer Inst, 16:351, 1955; Science 125:496, 1957; 
Klin. Wchnschr. 35:1102, 1957). Many factors found 
to affect the regulation are useful in studying mecha- 
nism and in controlling or explaining the quantitative 
or qualitative variability that has hitherto plagued 
solution of this problem. With melanoma-S91, in 
contrast to diaphragm, for example, large amounts of 
material are obtainable from one animal; cellular 
damage in preparation is relatively avoidable; ana- 
erobic conditions yield definitive advantages (elimi- 
nation of respiration, Pasteur effects, shunt mecha- 
nisms); simple manometry measures reaction 
products and kinetics; endogenous levels of anti- 
insulins are readily altered in vivo by short tem- 
perature stress, without gland removal or hormone 
injection; available biological variants show a spec- 
trum of sensitivity to regulation; etc. Contrary to 
the ''cell-membrane-site" concept, long-term per- 
centage insulin stimulation of substrate utilization 
can increase with substrate concentration and dis- 
appear at low substrate concentration; insulin and 
anti-insulin effects and related glucose/fructose dif- 
ferentials are demonstrable in isolated mitochondria 
as well as in intact cells; etc. Half-maximal insulin 
activity occurs at .01 mg/l. Insulin and anti-insulin 
effects can be observed experimentally with ascites 
carcinoma cells and brain. 








778. CONVERSION OF INOSITOL TO D-GLUCURONIC 
ACID AND L-GULONIC ACID IN VIVO. J. J. 
Burns, Natalie Trousof,* Nicholas Papadopoulos,* 
and Carole Evans.* Natl. Heart Inst., Bethesda, 
Md., and New York Univ. Research Service, 
Goldwater Memorial Hosp., New York City. 

The enzymatic conversion of myo-inositol to DL- 
glucuronic acid has been demonstrated by 
Charalampous (J, Biol. Chem. 228:1, 1957). Since 
D-glucuronic acid can serve as a precursor of L- 
gulonic acid and L-ascorbic acid, the role of inositol 
in this biosynthetic pathway was studied in vivo in 
rats with randomly labeled inositol-H*. The amount 
of radioactive D-glucuronic, L-gulonic, and L- 
ascorbic acid in urine was determined by stereo- 
specific carrier dilution procedures. An average of 
0.30% of he dose was excreted in 24 hr as D- 
glucuronic acid, 0.43% as L-gulonic acid and <0.02% 
as L-ascorbic acid. These values are minimal since 
no correction is made for tritium lost through oxida- 
tion and exchange reactions. Parallel experiments 
with D-glucose-1-C!4 showed < 0.02% conversion to 
each of these compounds. The lack of detectable 
synthesis of L-ascorbic acid from inositol is sup- 
ported by results of experiments in which unlabeled 
inositol was administered to rats. No detectable 
increase in excretion of L-ascorbic acid was 
observed. However, when D-glucuronolactone or 
L-gulonolactone was given, a significant increase in 
excretion of L-ascorbic acid was observed. 
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779. LABELING OF NUCLEAR PROTEINS IN TIs- 

SUE SLICES INCUBATED WITH ALANINE-U-cl4 

OR LYSINE-U-C!4, H. Busch, Joseph R. Davis* 

and Dolores C. Anderson.* Dept. of Pharmacology, 

Univ. of Illinois College of Medicine, Chicago, 

In the course of experiments on the effects of pH, 
oxygen tension, and substrate availability on protein 
labeling in tumor slices (Davis and Busch, Fed. Proc, 
this issue) it was found that after an incubation period 
of 1 hr proteins of the nuclear fraction contained 73% 
of the total isotope of L-alanine-U-C!4 or L-lysine- 
u-C!4 incorporated into proteins of the tumor. In | 
the liver, kidney, brain, and spleen, respectively, the 
nuclear fraction contained 23, 29, 39, and 52% of the 
total isotope incorporated into protein. In the tumor, 
the histones contained 23% of the total isotope as 
contrasted with 6-7% in the histones of other tissues 
studied. In the liver and spleen, the proteins of the 
microsomal fraction contained the largest percentage 
of the isotope incorporated into protein, i.e., 24 and 
28% respectively. In contrast, the proteins of the 
cytoplasmic sap contained 28% and 35% respectively 
of the total isotope incorporated into the proteins of 
kidney and brain. In each non-tumor tissue studied, 
the S.A. (specific activity) of the proteins of the micro- 
somal fraction was 1.6-3.0 times that of other intra- 
cellular protein fractions, while in the tumor, the 
specific activity of the histone fraction was equal to 
that of the proteins of the microsomal fraction. 
Preliminary experiments indicate that the kinetics of 
labeling of the various intracellular fractions were 
essentially linear for the first hour. Along with 
related in vivo data (Busch, Davis, and Anderson, 
Proc. Am. Assoc, Cancer Res., 1958), these data 
indicate selective labeling of nuclear proteins of 
transplantable rat tumors. 

















780. EFFECT OF NOREPINEPHRINE ON RAT 
KIDNEY 5-HYDROXYTRYPTOPHANE DECAR- 
BOXYLASE. James A. Buzard and Priscilla D. 
Nytch (intr. by M. F. Paul), Research Dept., 
Eaton Labs., Norwich, N. Y. 

In a continuing investigation of factors affecting 
the formation of serotonin by rat kidney 5-hydroxy- 
tryptophane (5-HTP) decarboxylase (J. Biol. Chem, | 
229:409, 1957) norepinephrine was found to be \ 
inhibitory, Further study indicated that norepi- 
nephrine is a non-specific, non-competitive inhibitor | 
of rat kidney 5-HTP decarboxylase. The mechanism 
of this inhibition has been studied and will be discussed 
in relation to its possible in vivo significance. 








~~ 


Seorns 


mesgoe ses Oo 


32 eT EP SO 








-cl4 
vis* 
ology, 
. 

| pH, 
tein 
rer iod 
1 73% 
ine- 


7, the 
mor, 


sues 
the 
ntage 
and 


rely 
s of 
ied, 
micro- 
tra- 


| to 


Ss of 
re 


BIOCHEMISTRY 


781. EFFECT OF ERUCIC ACID ON INCORPORA- 
TION OF ACETATE-1-C 4 INTO CHOLESTEROL 
AND FATTY ACIDS. K. K. Carroll (intr. by J. B. 
Collip). Collip Med, Research Lab., London, 
Canada. 

Male Sprague-Dawley rats weighing 80-90 gm were 
fed synthetic diets containing either no fat or 15% by 
weight of various individual fatty acids as the sole 
fat. After 3-4 wk they were killed and liver slices or 
scrapings of intestinal mucosa were incubated with 
acetate-1-C!* for 3 hr at 37°C in Krebs-Ringer 
phosphate buffer. Liver slices from animals fed 15% 
erucic acid incorporated 3-10 times more counts into 
cholesterol than did those from animals fed oleic, 
linoleic, palmitic or stearic acids or a fat free diet. 
The specific activity of the liver cholesterol was also 
higher in rats fed erucic acic. The diet containing 
erucic acid did not produce a corresponding increase 
in the number of counts incorporated into the fatty 
acids of liver, nor in the counts incorporated into 
either cholesterol or fatty acids by intestinal mucosa. 
This effect of erucic acid on incorporation of acetate- 
1-C!4 into liver cholesterol may be related to the 
previously observed increase in excretion of fecal 
cholesterol by rats fed erucic acid. (Carroll and 
Noble, Canad. J. Biochem. Physiol. 34:981, 1956.) 
However, if the excess fecal cholesterol originates in 
the liver, it is probably transported to the intestine 
via the blood stream since biliary cholesterol excre- 
tion was apparently not affected by dietary erucic 
acid. 


182. TRANSFER OF AMINO ACID-C!4 FROM 
LABELED ADENYL-AMINO ACID TO PROTEINS. 
Paul Castelfranco* and Kivie Moldave. Biochem- 
istry Dept., Tufts Univ. School of Medicine, 
Boston, Mass. 

Enzymatic conversion of amino acids to the cor- 
responding hydroxamates in the presence of ATP and 
hydroxylamine, and enzymatic amino acid-dependent 
exchange between PP and ATP suggest that adenyl- 
amino acids are intermediates in protein synthesis. 
Other studies in this laboratory (presented at this 
meeting) provide evidence for enzymatic formation 
of adenyl-tryptophan. This report describes experi- 
ments that indicate that the amino acid moiety of an 
adenyl-amino acid is transferred to proteins. Syn- 
thetic adenyl-glycine-1-C!4 prepared by a procedure 
devised in this laboratory, was incubated with a rat 
liver preparation; similar experiments were carried 
out with equivalent quantities of glycine-1-C!4 and 
adenylic acid (or ATP). Under these conditions, there 
was essentially no incorporation of radioglycine into 
proteins with glycine plus adenylic acid or with 
equivalent concentrations of glycine plus ATP. How- 
ever, there was a significant quantity of protein-bound 
radioactivity formed in experiments with adenyl- 
glycine-1-C!4, Treatment of the isolated protein 
(previously washed with TCA at 90° and alkali at 60°) 
with ninhydrin released C!40, only after acid hydrol- 
ysis at 105°. The enzyme pre tion also catalyzed 
incorporation of glycine-1-C14 in the presence of an 
ATP-regenerating system. Experiments on the 
nature of the incorporation and on other aspects of 
this problem will be discussed. 








Cereijo-Santalo 


783. CARDIOVASCULAR CHANGES FOLLOWING 
PARTIAL-BODY X-IRRADIATION. W. O. Caster 
and W. D. Armstrong. Dept. of Physiological 
Chemistry, Univ. of Minnesota, Minneapolis. 
Following 700 r total body X-irradiation there are 

changes in venous pressure, heart size, Evans Blue 

space, heart sounds, electrocardiogram, vectorcar- 
diogram and in the chemical composition of the heart 
of the 300-350 gm male white rat. The electrocar- 
diographic changes included an early depression of the 

S-wave and the appearance of arrhythmias at later 

periods. To provide further insight into the mecha- 

nism of these cardiovascular changes, large doses of 

X-rays have been directed to certain parts of the 

body while the remainder was protected with lead 

shielding. When 2,000 r of X-rays was delivered to 
the head there was a progressive loss of 45% in body 
weight with deaths around 10 days. During the last 

3-4 days of this period there was a progressive 

depression of the S-wave and reduction in heart size. 

When 2,000 r was directed to the chest there was 

little weight loss, no deaths in the first 30 days, and 

no changes in electrocardiogram or heart size. Fol- 
lowing 2,000 r to the abdomen there was a prompt 
loss of 20% in body weight, a progressive depression 

of the S-wave, decrease in heart size, and death at 4 

days. Administration of penicillin G, streptomycin, 

and sulfaguanidine for several days before and daily 
following total body irradiation failed to prevent the 
above changes. These data suggest that radiation 
induced heart damage results neither from direct 
irradiation of the heart itself nor from bacteremia, 
but rather is associated with radiation damage in 
other portions of the body. 


784. EFFECT OF THYROXINE ANALOGUES ON 
AEROBIC GLYCOLYSIS AND OXYGEN CON- 
SUMPTION OF ASCITES TUMOR CELLS. R. 
Cereijo-Santalo,* R. DiNella,* C. R. Park, J. H. 
Park and R. Pitt-Rivers.* Dept. of Physiology, 
Vanderbilt Univ., Nashville, Tenn., and Natl. Inst. 
for Med. Research, London, England, 

It was reported that tri- and tetraiodothyroacetic 
acid in vitro stimulate aerobic glycolysis and inhibit 
respiration of Ehrlich mouse ascites tumor cells 
(Endocrinology 57: p. 758). Additional thyroxine 
analogues have shown the following maximal stimu- 
lations of aerobic glycolysis using 50-100. g/m! of 
cell suspension: 2:6-diiodophenol, 130%; tetraiodo- 
thyropropionic acid, 90%; 3:5-diiodo-3'-bromothyro- 
acetic acid, 60%; tribromothyroacetic acid and 3:5- 
dibromo-3' -iodothyroacetic acid, 45%; N-propionyl- 
thyroxine, 29%; tetraiodothyropyruvic acid, 20-30%; 
3:5-diiodothyroacetic acid, 18%; diiodotyrosine and 
N-propionyldiiodotyrosine, no effect. These values 
were corrected for oxygen consumption, Substitution 
of bromine for iodine reduces the activity of the 
compounds, whereas exchange of the alanine moiety 
for acetic or propionic acid enhances the stimulation. 
At similar concentrations the following decreases in 
oxygen consumption were noted: triiodothyroacetic 
acid, 60%; tetraiodothyropropionic acid, 3:5-dibromo- 
3'-iodothyroacetic acid, tribromothyroacetic acid and 
N-propionylthyroxine, 40 to 50%; 3:5-diiodo-4-hydroxy- 
phenylacetic acid, 30%; diiodotyrosine, 15%; N- 
propionyldiiodotyrosine, no effect. 2:6-Diiodophenol 
is unique in that 50 ug can produce a 190% stimulation 
of aerobic glycolysis without affecting the oxygen 
consumption, , 
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785. INTRAMITOCHONDRIAL PYRIDINE NUCLEO- 

TIDE. Britton Chance and Helen Conrad.* 

Johnson Research Fndn., Univ. of Pennsylvania, 

Philadelphia. 

Spectrophotometric studies of intramitochondrial 
reduced pyridine nucleotide (RPN) have indicated its 
participation in oxidative phosphorylation and kinetic 
data suggest that RPN can be bound in high-energy 
compound, RPN ~ I, even though no shift of the 340 mu: 
band of RPN due to such binding can be observed. 
Recent studies (Chance, Baltscheffsky and Ehrenberg) 
show that the RPN of liver mitochondria gives an 
intense fluorescence maximum at 443 mu, character- 
istic of bound RPN (cf. liver ADH (Boyer and 
Theorell), yeast ADH (Duysens and Kronenberg)). 
Fluorescence of mitochondria in cells (Sjostrand) 
may be due to RPN. The compartmentalization of PN 
found spectrophotometrically in kidney mitochondria 
is found fluorimetrically and bound PN is involved in 
reactions of both the PN-linked dehydrogenases and 
the succinate system. Similar compartments are 
found in rat-heart sarcosomes, but the ratio is about 
1:2 instead of 1:4 for glutamate and succinate. Simul- 
taneous measurements of RPN kinetics with spectro- 
photometry and fluorimetry give concordant results 
(Chance, Conrad and Legailais), Thus substantially 
all the mitochondrial RPN is assayed by the difference- 
spectrum method. The question of whether the fluo- 
rescence properties of intramitochondrial RPN are 
related to its binding as a high-energy compound is 
undecided. Dibromophenol diminishes the increase of 
fluorescence observed in the aerobic (state 3) to ana- 
erobic (state 5) transition and Ca** largely abolishes 
it. It is possible that Ca** interferes with RPN binding] 





786. EFFECT OF VITAMIN B)2 DEPRIVATION ON 
BLOOD PYRUVIC AND LACTIC ACID. Carol C. 
Chang,* Robert L. Davis,* Jeng M. Hsu* and 
Bacon F, Chow. School of Hygiene and Public 
Health, Johns Hopkins Univ., and VA Hosp., 
Baltimore, Md. 

Col and CoA play important roles in carbohydrate 
and fat metabolism. Recently, an increase in DPN/ 
DPNH ratio as well as in reduced liver CoA has been 
associated with vitamin B)) deprivation. These find- 
ings, in our laboratory and elsewhere, suggested that 
a number of alterations might exist in certain bio- 
chemical systems requiring these coenzymes. With 
this in mind, an investigation of possible faulty lactic 
and/or pyruvic acid metabolism in vitamin Bj» defi- 
ciency was initiated. Six experiments were conducted 
involving the use of 6 litters of vitamin Bj, -deprived 
rats born to mothers fed a basal soybean diet (BSD). 
For each study, 2-4 litter mates were employed. 

Half of the animals continued to receive BSD, while 

the remainder, BSD supplemented with vitamin Bi2 

(1004 g/kg diet). All animals were fasted for 18 hr 

prior to being anesthesized with an intraperitoneal 

injection of 2% sodium pentothal. Blood samples were 
removed from the exposed heart and heparinized. 

These samples were analyzed in duplicate for their 

pyruvic and lactic acid content according to the pro- 

cedures of Friedemann-Haugen and Barker- 

Summerson, respectively. The vitamin Bj nutri- 

tional status of the animals was evaluated by micro- 

biological assay of this vitamin in liver. Our data 
indicate that vitamin B), deprivation results in 
depletion of hepatic vitamin B)2 reserve, and in 
elevations of both blood pyruvic and lactic acids 

(4.10.03 mg%, 3246.6 mg%, respectively for deficient 

groups; and 2.8+0.11, 17+3.7 mg% for treated groups). 








However, starvation resulted in decreased pyruvic and 
unchanged lactic acid levels. 


787, GLUCOSE CATABOLISM IN FETAL AND ADU} 
MAMMALIAN (PIG) HEART. Vernon H. Cheldelip 
R. W. Newburgh and R. L. Jolley.* Science 
Research Inst., Oregon State College, Corvallis, 
The time-course of evolution of C140) was meas- 
ured with fetal and adult pig heart homogenates, using 
glucose-1, -2, or -6C!*, and gluconate-1-C!4. Most 
adult heart homogenates evolved C!4O» at an approxi 
mately equal rate from glucose-1-C!4 and glucose-” 
6-C!4 , while with fetal homogenates the ratio i 
C,!4/q'4 in respiratory CO) ranged from 1 to 4 in 
different experiments, These ratios indicate that in 
the fetal homogenate some glucose disappears via 
phosphogluconate oxidation and the pentose cycle 
whereas practically all the glucose metabolized by 
the adult homogenate follows the Embden-Meyerhof- 
Krebs cycle route, Further indication of greater 
participation of the pentose cycle in fetal than in adult 
heart is afforded by 1) higher fetal C,!4/C,** ratios 
in the presence of iodoacetate and fluoride, and 2) 
more effective utilization of C,; from ribose and 
gluconate in fetal heart. Addition of TPN to either 
fetal or adult homogenate caused a 10-fold or greater 
increase of the C;'*/C,'* ratio, thus indicating the 
abundance of the 2 pentose cycle dehydrogenases in 
both tissues. Soluble enzyme fractions from both 
adult and fetal heart can, in the presence of added 
ATP and TPN, cause evolution of cl4O, from 
glucose-2-C!4 and ribose-1-C14, as well as from 
glucose-1-C |4 and gluconate-1-C}4, but the fetal 
preparations are generally much more active. Thus 
one or more of the pentose cycle enzymes appears to 
be in relatively greater supply in fetal than in adult 
heart. 





788. CHEMISTRY AND BIOLOGICAL PROPERTIES 
OF ESTRANES, Chiadao Chen (intr. by Virgil L. 
Koenig). Northwestern Univ. Med, School, 
Chicago, Ill. 

Metabolic studies with estradiol in various labo- 
ratories, as well as in this one, show evidence for 
some neutral metabolites. Attempts were thus made 
to synthesize and identify all the possible isomeric 
estranediols and their derivatives for comparison 
and identification of the biological products. Catalytic 
hydrogenation of estradiol-17-acetate with subsequent 
oxidation and hydrolysis yielded 2 estrane-17-ol-3- 
ones, I, m.p. 135°/146°; II, m.p, 111° in equal quanti- 
ties. I is assigned to be the 5a, 100 isomer and II 
the 5a, 108 isomer. Catalytic hydrogenation of 
nortestosterone gave estrane-17-ol-3-ones, II, as the 
major product and III, m.p. 133.5° as the minor 
product. III is assigned to be the 58, 108 isomer. 
The steric assignments were based on the chemical 
behavior, thermodynamic considerations, and optical 
rotation at the sodium D line. Further reduction of 
the 3-ketones I, II and III yielded 6 diols, which are 
identified as their diacetates. They are, IV, m.p. 
104° and V, m.p. 110° derived from I; VI, m.p, 114° 
and VII, m.p. 162° from II; and VIII, m.p. 138° and 
IX, m.p. 143.5° from III. Using the vaginal smear 
method, it was shown that I, II and III all have 
detectable antiestrogenic activity at 5 y level. Other 
biological observations will be presented. 
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789. INFLUENCE OF QUINONES ON ELECTRON 
TRANSPORT SYSTEMS FROM RHIZOBIA. G. M. 
Cheniae and H. J. Evans (intr. by G. H. Satterfield). 
Ss meas. North Carolina State College, Raleigh, 
es, using Wainwright (Biochim. et biophys. acta 18:583, 
Most | 1955) has demonstrated that DPNH or TPNH nitrate 
approxi reductase activity from E. coli is stimulated by 
ucose- | {@ menadione. In studies of a particulate nitrate 
; reductase from soybean nodule Rhizobia we have 
to 4 in shown that Dicumarol strongly inhibits activity when 
that in @ either succinate or DPNH is used as the electron 
$s via donor. When buffered suspensions of acetone powders 
cle of Rhizobium cells from nodules are assayed for 
ed by "nitrate reductase" an absolute requirement for 
yerhof- menadione is exhibited when DPNH is used as the 
iter electron donor. When succinate is used as a source 
in adut of electrons in the system no quinone requirement 
ratios can be demonstrated. The only quinone found to 
\d 2) partially replace menadione in the system is 1,4 
nd napthoquinone. A concentrate obtained from the 
ither acetone used to prepare the acetone powder also will 
greater partially replace the menadione as an activator. The 
g the K, for menadione in the DPNH system is estimated to 
ses in be 1.6 x 107° M. Dicumarol is a competitive inhibitor 
oth with respect to menadione in the DPNH system, A 
ided quinone requirement also has been demonstrated for 
the reduction of legmethemoglobin by DPNH using 
rom partially purified extracts of Rhizobia cells from 
tal soybean nodules. Maximum activation was obtained 
Thus with menadione. Certain other quinones were par- 
ears to tially effective. (Supported by Natl, Science Fndn. 
adult Grant G 2653.) 
TIES 
ril L. 790. DISTRIBUTION VOLUMES OF C-14 FROM 
BICARBONATE IN THE HEART-LUNG SYSTEM 
IN VIVO; EFFECTS OF ACETAZOLEAMIDE 
abo- (DIAMOX). Francis P. Chinard, Theodore Enns,* 
for Mary F. Nolan* and Claire-L. Lee.* Johns 
made Hopkins School of Medicine, Baltimore, Md. 
2ric By an extension of the indicator -dilution principle 
on it has been shown that labeled water has.a substan- 
italytic tially greater distribution volume than simultaneously 
equent injected T-1824 in the heart-lung system of intact 
1-3- dogs (Am. J. Physiol. 178:197, 1954). With C-14 
lanti- bicarbonate added to the injection solution, similar 
i 1 experiments have been carried out in which 30-45 
serial blood samples are collected anaerobically in 
as the 1 min, Under the usual conditions of these experi- 
ments, the mean transit time and the calculated 
or. volume of distribution of the recovered C-14 activity 
ical are not only greater than for T-1824 but also greater 
tical than for labeled water. By probit analysis, the C-14 
n of curves appear to be bi-modal, After large doses of 
are acetazole amide, a carbonic anhydrase inhibitor, the 
>, C-14 curves are almost identical to the uni-modal 
14° T-1824 curves: the modal and mean transit times 
id and the calculated volumes of distribution are nearly 
ir identical. The following matters will be considered: 
1) the apparent impermeability of the pulmonary capil- 
ther laries to bicarbonate ion; 2) the apparent lack of 
equilibration of bicarbonate ions among the several 
available carbon dioxide species in the presence of 
acetazoleamide and the possibility of incomplete 
equilibration under ordinary conditions within the 
transit time of blood through the alveolar capillaries. 
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791. RNA DEPENDENT PYROPHOSPHATE INCOR- : 
PORATION INTO RIBONUCLEOSIDE TRIPHOS- i 
PHATES. C. W. Chung (intr. by H. G. Day), Dept. 
of Chemistry, Indiana Univ., Bloomington, 

The supernatant fraction of embryonic chick liver 
homogenates was found to catalyze the incorporation 
of labeled pyrophosphate into ribonucleoside tri- 
phosphates, Substitution of di- for triphosphates or 
of phosphate for pyrophosphate led to greatly 
decreased incorporation ( <10% in the best experi- 
ments), The crude, ribonucleoprotein-rich super- 
natant was fractionated to yield a preparation rela- 
tively poor in polyribonucleotides; with this enzyme 
there was negligible incorporation unless the system 
was supplemented by added RNA, isolated from 
another portion of liver supernatant by a slightly 
modified phenol method (Kirby, Biochem, J, 64:405, 
1956). Fluoride ion, although quite inhibitory for the 
initial rate of the reaction proper, enhanced incor- 
poration in more prolonged incubations. The addition 
of amino acids decreased incorporation by as much 
as 70%. When crude supernatant fractions were 
incubated in the presence of pyrophosphate but without 
fluoride, their endogenous RNA was rapidly depoly- 
merized to acid-soluble products; liberation of the 
latter was measured by UV absorption and ribose 
analysis, With the partially purified enzyme (low in 
endogenous RNA) the analogous pyrophosphorolysis 
of added supernatant RNA could be demonstrated. 
Commercial yeast RNA or RNA isolated from micro- 
somes of embryonic chick livers by acid precipitation 
was far less active, and phosphate did not substitute 
for pyrophosphate in this reaction. 


792. OXIDATIVE PHOSPHORYLATION IN MITO- 
CHONDRIA OF LACTATING AND NON- 
LACTATING MAMMARY TISSUE. Edward L 
Ciaccio* and Walter L. Nelson, Dept. of Bio- 
chemistry and Nutrition, Cornell Univ., Ithaca, 

N. Y. 
Mitochondria from most normal animal tissues 
display P/O ratios of fairly high efficiency toward 

the substrate involved (i.e., 1-2 for succinate). In 

mitochondria from the germinating castor bean, how- 

ever, the phosphorylating efficiency was found to 
decrease markedly as the endosperm aged (T. Akazaw 
and H. Beevers, Biochem. J, 67:115, 1957), Mam- 
mary tissue also progresses through transitional 
stages, namely, growth, lactation, involution and 
quiescence (non-lactation). We have investigated the 
oxidative and phosphorylative capacity of mitochondria 
from lactating and non-lactating guinea pig mammary 
tissue. The ®, (N) (succinate) values of mitochondria 





from lactating and non-lactating tissue were lower 

(105 and 160, respectively) than those from liver 

controls (325). The P/O ratios (succinate) approached 

2 in mitochondria from liver and lactating tissue, i 
while concomitant phosphorylation was not observed i. 
to accompany the oxidation in mitochondria from : 
non-lactating tissue. The relationship of oxidation to 
phosphorylation, during these cyclic functional states, 

using other substrates and inhibitors will be discussed. 

In the above tests, the mitochondria were isolated in 

0.25 M sucrose. Standard procedures for oxidative 
phosphorylation were used (F. E. Hunter, Jr. Methods 

in Enzymology 11:610), The trapping agent was a 

hexokinase glucose system. No glucose-6-phosphatase 
activity was detected under the experimental condi- 

tions, 





Clark 


793. STANDARDIZATION OF SERUM PROTEIN 
ANALYSIS BY PAPER ELECTROPHORESIS. 
Harold W. Clark, T. McP. Brown and R. H, 
Wichelhausen (intr. by L, Swell). Depts. of Bio- 
chemistry and Medicine, George Washington Univ. 
and VA Hosp., Washington, D. C. 

Much of the questionable validity of serum protein 
analysis by paper electrophoresis has been caused by 
introduction of nonstandardized methods. Reinvesti- 
gation and standardization of these methods are 
essential. This study was made utilizing recent 
modifications as provided with the Model RB Ana- 
lytrol (Spinco). Various alkaline Bromphenol blue 
(BPB) solutions showed similar spectra and stability. 
Therefore quantitative analysis of BPB by different 
Staining and elution technics was possible. Elution of 
BPB from the scanned and unscanned portion of paper 
showed uniform distribution of the applied sample. 
The Model RB recording integrator-scanner gives a 
linear area response to BPB concentrations with S&S 
2043A mgl paper but not with Whatmann 3MM. Neither 
Paper was satisfactory in a direct photometric scan- 
ner (Chromaphor). Variations in protein dye-binding 
were studied. They were due primarily to 1) type and 
degree of denaturation, 2) failure of dilute staining 
solutions to reach equilibrium, 3) concentration of 
protein per unit area, and 4) removal of bound dye by 
excessive rinsing. When optimum conditions derived 
from these procedures were applied, a proportionate 
dye uptake by the albumin 2nd globulins of normal 
human serum was obtained. In order to relate the 
different dye-binding capacities of serum proteins, 
the method was standardized by means of biuret, u.v. 
absorption, and moving boundary analysis. 





794. PHOSPHORUS CONTENT OF ELECTROPHO- 
RETIC COMPONENTS OF CHICKEN BLOOD 
SERUM. R. E. Clegg, Alfred T. Ericson* and 
R. E. Hein.* Dept. of Chemistry, Kansas State 
College, Manhattan. 

The phosphorus content of the electrophoretic 
components of cockerel, laying hen and diethyl- 
stilbestrol-treated cockerel blood sera has been 
compared. This was accomplished by determining 
the P32 distribution as the various components moved 
past a radiometric. counting device attached to the 
center section of the Tiselius electrophoresis cell. 

In the case of the normal cockerel, component 3, 

which on the basis of mobility determinations was not 

found in most of the laying hen patterns, contained 

the major portion of the phosphorus. This component, 

totaling 17-20% of the total serum, contained almost 

50% of the phosphorus in the serum. The distribution 

in the case of the laying hen and diethylstilbestrol- 

treated cockerel was much different than the distribu- 
tion in the cockerel. The sera of the laying hen 
exhibited a prealbumin (component 1) which contained 

13% of the phosphorus whereas the component aver- 

aged only 3% of the total components. The bulk of the 

remaining phosphorus was found in the slow moving 
globulins. These globulins averaged 50% of the total 
components and contained 55% of the total phosphorus. 

The case of the diethylstilbestrol-treated cockerel was 

more extreme. Component 1 contained 20% of the 

phosphorus and only 10% of the total components. The 
slower moving globulins exhibited 50% of the phos- 
phorus for 65% of the total components. 
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795. INCORPORATION OF C!*-LABELED 
GALACTOSE-1-P AND URIDINE DIPHOSPHATE 
GALACTOSE INTO BRAIN LIPIDES, W. W. 
Cleland* and E. P. Kennedy. Dept. of Biochem- 
istry, Univ. of Chicago, Chicago, Ill. 

The work of Burton et al. (Fed. Proc. 16:161, 
1957) provided evidence that uridine diphosphate 
galactose may be the precursor of the galactose 
portion of cerebrosides. Galactose-1-phosphate-1- 
cl4 has now been prepared enzymatically and con- 
verted to uridine diphosphate galactose by the phos- 
phoramidate method of Khorana (J. Am. Chem. Soc. 
79:4240, 1957). Incubation of either of these labeled 
compounds with homogenates of guinea pig brain leads 
to the incorporation of radioactivity into the lipide 
fraction, The reaction is stimulated by the addition 
of suitable lipide acceptors. The stereospecificity of 
the enzyme system for acceptors and the relationship 
between the biosynthesis of cerebrosides and of 
sphingomyelin (J. Am. Chem. Soc. 79:5325, 1957) will 
be discussed, 








796. SYNTHESIS OF CYTIDINE-2-C!4 -RIBOSYL-T 
AND ADENOSINE-RIBOSYL-T. John F. Codington 
and Milton P. Gordon (intr. by Liebe F. Cavalieri). 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

Tritiation of tetra-O-acetyl-D-ribofuranose with 
tritium gas did not cause inversion of the hydroxyl 
functions, Evidence for the radiochemical purity of 
tetra-O-acetyl-D-ribofuranose-t, (I), was obtained 
from a comparison of ionophoretic and chromatog- 
raphic patterns of adenosine-ribosyl-t, (II), with all 
possible 1-8 -D-aldopentofuranosylthymines and 
several aldopentofuranosyladenines, I was converted 
to the halogenose, (III), after standing for several 
days in ethereal HCl at 0°C. Reaction of III with 
chloromercuri-6-methylmercaptopurine, followed by 
treatment with dry alcoholic ammonia (Hampton et 
al., J. Am, Chem, Soc. 78:5695, 1956), gave adenosine- 
ribosyl-t, (II). Cytosine-2-C!* was prepared from 
urea-C** and f-ethoxyacrylonitrile in sodium butylate 
(Tarsio and Nicholl, J. Org. Chem. 22:192, 1957), 
This was converted to the nucleoside (Fox et al., J. 
Am. Chem. Soc. 79:5060, 1957) via N-acetylcytosine- 
2-Cl* | N-acetylcytosine-2-C!4 mercury, (IV). Con- 
densation of III with IV produced a blocked nucleoside, 
which upon treatment with alcoholic ammonia gave 
the doubly-labeled nucleoside, cytidine-2-C!4 - 
ribosyl-t, in good yield. 
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197. METABOLISM OF GLUCOSE AND ALTERA- 
TIONS IN NUCLEOTIDES BY EHRLICH ASCITES 
CARCINOMA CELLS, Elmon Coe,* Kenneth Ibsen* 
and Ralph W. McKee. Dept. of Physiological 
Chemistry, Univ. of California, Los Angeles. 
Previous evidence has indicated that the Crabtree 

effect is produced in Ehrlich ascites cells by a com- 

petition among the metabolic pathways for available 
phosphate and nucleotides. Although there is a rapid 
decrease in the orthophosphate (Pi) content of the 

tumor cells when glucose is added, the Pi rises again 

before the cells regain their endogenous oxygen con- 
sumption rate. We have analyzed the cells for glucose, 
lactate, ketose, triose, pentose, and various nucleo- 
tides (ATP, ADP, AMP, oxidized DPN and oxidized 

TPN) at frequent intervals after the addition of 

glucose and attempted to correlate these data with 

changes in oxygen consumption. The resulting metab- 

olism may be divided into 4 general phases: a) from 

0-2 min; glucose disappears rapidly; ketose, triose, 

and pentose, and lactate rise rapidly; ATP drops and 

ADP and AMP rise; oxidized DPN and TPN decrease; 

b) from 2-7 min; rate of glucose disappearance 

decreases, sometimes approaching zero; ketose and 

triose drop, pentose production slows and sometimes 
stops; rate of lactate production decreases; ATP 

rises and ADP and AMP drop; c) from 7-17 min; rate 

of glucose disappearance increases again; ketose and 

triose rise slowly; lactate production continues; ATP, 

ADP, and AMP are variable; d) from 17-25 min, 

after disappearance of glucose; ketose and triose 

drop to endogenous levels; pentose remains constant; 

lactate production may continue slowly; ATP decreases 

somewhat and ADP and AMP rise. In all phases oxi- 
dized DPN and TPN tend to follow inversely the rate 

of glucose utilization. Similar studies are being car- 

ried out with 2-desoxyglucose and with dinitrophenol 
and glucose, 





198. A NERVE GROWTH-PROMOTING PROTEIN. 
Stanley Cohen, Dept. of Zoology, Washington 
Univ., St. Louis, Mo, 

The presence of a nerve growth-promoting factor 
in certain mouse sarcomas and snake venoms which 
markedly stimulates the outgrowth of nerve fibers 
from sensory and sympathetic ganglia both in the 
chick embryo and in tissue cultures has been reported 
(Cancer Res, 17:15, 1957; Proc. Nat. Acad. Sci. 42: 
571, 695, 1956). The biological activity of the venom 
is associated with a protein which has been purified 
approximately 40-fold, It sediments with a single 
boundary in the analytical ultracentrifuge with a 
sedimentation constant (S29) of 2.2. The protein is 
antigenic and its biological activity is destroyed upon 
incubation with trypsin, chymotrypsin, or papain. The 
biological activity is not associated with any of the 
enzymes known to be present in venom, In tissue 
culture, the outgrowth of nerve fibers from the 
Sensory ganglia of the chick embryo requires the 
presence of either glucose or mannose. The out- 
growth is inhibited by p-fluoro-phenylalanine and the 
inhibition is specifically reversed by phenylalanine. 
The growth factor stimulates the incorporation of 
Cl4-lysine into protein, C14 -adenine into RNA, and 
the oxidation of C!4 -glucose to carbon dioxide. In 
recent experiments we have found that a similar 
growth factor is present in the salivary gland and 
Saliva of the mouse. The specific activity of the 
factor in crude extracts of the sublingual gland is 
approximately 100 times greater than in similar 
extracts of the mouse sarcoma, where the growth 
factor was originally found, Only traces are present, 
if at all, in the other mouse tissues tested. 








Cohn 


799. ENZYMATIC FORMATION OF OXALACETIC 

ACID BY NON-DPN MALIC DEHYDROGENASE 

OF M. LYSODEIKTICUS. David V. Cohn (intr. by 

Harold W. Barrett). Radioisotope Service, VA 

Hosp., Kansas City, Mo., and Dept. of Biochemistry, 

Univ. of Kansas Med, School, Lawrence, 

The discovery and partial purification of a non- 
diphosphopyridinenucleotide (DPN) malic acid dehy- 
drogenase (MDH) in M, lysodeikticus (D. V. Cohn, J. 
Biol. Chem. 221:413, 1956), together with previous 
observations (L. O, Krampitz et al., J. Biol. Chem. 
147:243, 1943) that the oxalacetic acid (OAA) produced 
by this microorganism might differ from authentic 
OAA, led to a further study of the chemical nature of 
the product of malate oxidation. By the use of an 
assay system presumably specific for OAA (pig heart 
MDH and reduced DPN), it was found that the oxidation 
of malate by purified M, lysodeikticus MDH with 
Fe(CN} as electron acceptor yielded in stoichio- 
metric amounts a material which reacted ina manner 
identical to authentic OAA. In less pure bacterial 
enzyme preparations, oxygen could replace Fe(CN~ 
as electron acceptor, and again OAA appeared to be 
produced though at a much slower rate. Production 
of OAA by both preparations was shown by coupling 
the bacterial enzyme reactions with pig heart MDH 
and reduced DPN either during or after (3-50 min) 
the malate oxidation, OAA produced by the bacteria 
was indistinguishable from chemically synthesized 
OAA by paper chromatography, and the same amount 
of radioactivity was incorporated into both samples of 
OAA in enzymatic exchange studies with C!*0,, 
These studies suggest that the non-DPN bacterial 
MDH produces the same chemical species as does 
the DPN-activated enzyme. 


800. MINOR CONSTITUENTS OF RIBONUCLEIC 
ACIDS. Waldo E. Cohn. Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

The usual methods of hydrolysis or partial destruc- 
tion of pyrimidine nucleotides (perchloric acid, formic 
acid, periodate, hydrazine, sulfuric acid, bromine, 
ultraviolet radiation, hydrogenation), although they 
sometimes yield substances differing from the start- 
ing nucleoside or nucleotide, have so far not permitted 
identification of either the base or the sugar compo- 
nent of the new nucleotide reported last year by Davis 
and Allen (J, Biol, Chem, 227:907, 1957) and by Cohn 
(Fed. Proc. 16:166, 1957). Anhydrous HF (a treat- 
ment devised and performed by Dr. David Lipkin) 
gives a good yield of a new constituent with spectral 
properties intermediate between those of 5-hydroxy- 
methyluracil and uracil but with differing chemical 
properties. In the course of isolating this new 
pyrimidine nucleotide from various ribonucleate 
hydrolyzate fractions, we encountered several other 
substances that appear to be ribonucleotides. Two or 
three of these satisfy preliminary criteria for nucleo- 
tides of adenine modified by substitution on C2 or 
6-amino positions (e.g., 2-methyladenine, 6-methyl- 
aminopurine). Others are similar to the new 
pyrimidine nucleotide. 
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Collier 


801. KINETIC ANALYSIS OF CATION INTERACTIONS 
IN THE PYRUVIC PHOSPHOFERASE SYSTEM OF 
RABBIT ERYTHROCYTES. H. B. Collier and T. 

E. Webb.* Dept. of Biochemistry, Univ. of Alberta, 

Edmonton, Canada. 

The enzyme system, in which phosphate is trans- 
ferred from phosphoenolpyruvate (PEP) to ADP, was 
coupled with lactic dehydrogenase, Oxidation of DPNH 
by the liberated pyruvate was followed spectrophoto- 
metrically at 340 mt. The effects of varying the con- 
centrations of PEP and ADP, and of K, Mg, Na, Ca 
and H ions on the initial velocity, were analyzed 
graphically by the method of Friedenwald and 
Maengwyn-Davies. The results suggested the fol- 
lowing types of interactions. Mg is a coupling acti- 
vator with PEP (Mg must be attached to the enzyme 
before PEP will react) but not with ADP. K isa 
non-coupling activator for either substrate. Excess 
Mg inhibits competitively both Mg and K activation. 

Na inhibits the enzyme by coupling with PEP, but it 

is non-competitive with respect to either K or Mg. 

Na activates at low K concentration. Ca shows true 

competitive inhibition of Mg activation. Raising the 

PH increases the K, for PEP, lowers K,, for K and 

for Mg, and increases Na inhibition. Ca inhibition is 

little affected by pH changes. The complete enzyme 

system is stimulated by AMP, PP, and K>HPO,. 

(Supported by the Defence Research Board of Canada, 

Project No. D50-9350-06. ) 





802, ENZYMATIC SYNTHESIS OF N-ACETYL- 
NEURAMINIC ACID (SIALIC ACID). D. G. Comb* 
and S. Roseman, Rackham Arthritis Research 
Unit, and Dept. of Biological Chemistry, Univ. of 
Michigan, Ann Arbor. 

Extracts of Clostridium perfringens were purified 
110-fold to yield an enzyme which cleaves human 
plasma N-acetylneuraminic acid (NANA) to pyruvic 
acid and N-acetyl-D-mannosamine (Comb and Rose- 
man, J. Am. Chem. Soc., in press). The enzyme, 
designated N-acetylneuraminic acid aldolase 
(nanaldolase), exhibited a specific activity of 150uM 
pyruvic acid formed/mg protein/15 min. At pH 7.1, 
the K, was 3.9x 10°° M. Crystalline NANA isolated 
from human plasma, sheep submaxillary mucin, and 
Escherichia coli were cleaved at the same rates, 
whereas N-glycolylneuraminic acid, N,O-diacetyl- 
neuraminic acid, and methoxyneuraminic acid were 
cleaved at 65, 14 and 0% of the rate obtained with 
NANA. NANA was formed when nanaldolase was 
incubated with pyruvate and N-acetyl-D-mannosamine 
(synthetic, or the material isolated after enzymatic 
cleavage of NANA); neither N-acetyl-D-glucosamine 
nor N-acetyl-D-galactosamine could substitute for 
N-acetyl-D-mannosamine. At equilibrium, the molar 
ratio uf NANA to either of its cleavage products was 
1:9. 
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803. BIOLOGICAL ACTIVITY OF PARTIALLY 
DEGRADED TMV. Barry Commoner. The Henry 
Shaw School of Botany, Washington Univ., St, 
Louis, Mo. 

It has been reported by Hart that brief treatment 
of TMV in hot detergent solutions strips protein sub- 
units from one end of the virus rod, the amount 
removed being related to the time of heating. Using 
a method based on this procedure it has been possible 
to make successive preparations of TMV in which a 
specified amount of protein is removed from one end 
of the virus rod. It can be shown that a correspond- 
ing proportion of the virus RNA is then also exposed 
and made susceptible to removal by means of RNAase, 
When the exposed RNA is removed from such TMV 
rods the infectivity is sharply reduced. However, the 
resultant shortened rods appear to retain a residual 
infectivity which results in the appearance of lesions 
at relatively long times after inoculation. The results 
suggest that host tissue is capable of reactivating 
TMV which has been damaged, and thereby partially 
inactivated, by these procedures. The reactivation 
effect is a function of the amount of RNA removed 
from the rod, (Supported by a grant from Natl. Fndn, 
for Infantile Paralysis. ) 


804. THYROTROPHIN IN PITUITARY TUMORS IN 
MICE. P. G. Condliffe, R. W. Bates and G, M, 
Tomkins. Natl. Insts. of Health, Bethesda, Md. 
Bovine thyroid-stimulating hormone (TSH) has been 

purified by a combination of solvent fractionation and 

chromatography on diethylaminoethyl cellulose 

(DEAE-C) and carboxymethylcellulose (CM-C). These 

procedures have now been applied to the isolation of 

TSH from transplantable pituitary tumors in mice, 

In a typical experiment TSH is first extracted from 

the tumor powder either by the procedure of 

Ciereszko or by the percolation technique of Bates, 

Approximately 50% of the activity is recovered, by 

either of these procedures, as a powder having a 

potency of 1-3 U.S.P. U/per mg. These tumor 

preparations have been purified further on DEAE-C 
or CM-C columns and fractions are obtained which 
have a potency of 6-8 U.S.P. U/mg. Comparison of 
the chromatographic patterns of bovine and mouse- 
tumor TSH suggests that the hormones differ from 
one another in these species. The high TSH content 
of these tumors, which is about 5-10 times that of 
bovine pituitaries, and their relatively large size, 
which is about 5 gm at the time of harvesting, makes 
this a suitable tissue in which to study the biosyn- 
thesis of TSH in vitro. Preliminary experiments, 
using slices, suggest that surviving tissue will incor- 
porate C!* labeled glutamic acid into TSH which can 
be isolated by means of the percolation and chroma- 
tographic techniques. 
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805. ABSORPTION OF C!‘ -LIPIDS IN THE RAT. 
John G, Coniglio and Deborah L, Cate.* Dept. of 
Biochemistry, Vanderbilt Univ. School of Medicine, 
Nashville, Tenn. 

Incorporation of C4 in lipid fractions isolated 
from small intestine and from intestinal contents was 
measured after oral administration of carboxyl- 
labeled tripalmitin or palmitic acid to rats. Separa- 
tions were made by common chemical procedures 
and countercurrent distribution. Three hours after 
feeding labeled tripalmitin about 75% of the counts 
found in the intestine were in the triglyceride and 
about 10% in the free fatty acid fractions. Smaller 
amounts were present in other glycerides. Highest 
specific activities, however, were associated with 
free fatty acids and monoglycerides. About 50% of 
the counts observed in the intestinal contents were in 
free fatty acids, while highest specific activities were 
noted in triglycerides and free fatty acids. Increased 
radioactivity in diglycerides from both sources 
occurred at 6 hr. Little material was left in the 
lumen at 24 hr and almost all the C!4 was present in 
monoglycerides. Significant quantities of C!4 -fatty 
acids were present in the intestine, and these were 
distributed in various lipid fractions. When C!4 - 
palmitic acid was fed, results obtained at 3 hr were 
generally similar to those observed when C!4 -tri- 
palmitin was fed, but highest specific activity was 
observed in free fatty acids of intestinal contents. 
These results suggest extensive hydrolysis of tri- 
palmitin to palmitic acid and significant esterification 
of palmitic acid in the lumen prior to absorption. 

(U. S. Atomic Energy Comm, Contract AT(40-1)- 

1033.) 


806. BIOSYNTHESIS OF p-HYDROXYBENZALDEHYDE. 
Eric E, Conn and T. Akazawa.* Dept. of Agricul- 
tural Biochemistry, Univ. of California, Berkeley. 
The sorghum plant furnishes a convenient means 

for investigating the biosynthesis of p-hydroxyben- 

zaldehyde. This aromatic aldehyde occurs in sorg- 
hums as a component of the cyanogenetic glycoside, 
dhurrin, The aglycone of the glycoside is the cyan- 
hydrin of the aldehyde. Sorghums contain enzymes 

which catalyze the hydrolysis of dhurrin to yield p- 

hydroxybenzaldehyde, HCN and glucose. The plant 

also contains an enzyme which catalyzes the decom- 
position of the aldehyde cyanhydrin into hydroxy- 
benzaldehyde and HCN. The dhurrin content of 

Sorghum vulgare varies with the age and condition of 

germination but is at a maximum in young seedlings. 

In 2- to 3-day-old etiolated seedlings, the aldehyde 

content is 2 mg (16.3 1M/gm) fresh weight. In the 

same tissues, the HCN content is 0.45 mg (16.7 1M/ 

gm) fresh weight. Since analysis has shown that p- 

hydroxybenzaldehyde and HCN are absent in sorghum 

seed, a rapid synthesis of these compounds occurs in 
the etiolated seedling. Experiments with uniformly 
labeled radioactive glucose show that this substance 
is readily incorporated into p-hydroxybenzaldehyde. 

In these experiments glucose was fed to the whole 

Seedling through its roots. After 16 hr the aldehyde 

was isolated, converted to the 2-4 dinitrophenyl- 

hydrazone and recrystallized to constant specific 
activity. Approximately 0.1% of the radioactivity fed 
as glucose was found in the p-hydroxybenzaldehyde. 

Experiments with other possible precursors are being 

carried out in attempts to determine the route of 

biosynthesis. 








Cooper 


807. INCORPORATION OF P°2 -ORTHOPHOSPHATE 
INTO THE PHOSPHATIDES OF RAT LIVER 
MITOCHONDRIA DURING OXIDATIVE PHOS- 
PHORYLATION. Thomas E. Conover* and Robert 
F, Witter, Dept. of Biochemistry, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Studies were carried out to test the possibility that 
certain phosphatides might be intermediates in the 
formation of ATP uring, oxidative phosphorylation. 
The rate of uptake of P’* -orthophosphate into the 
individual phosphatides of mitochondria during oxi- 
dative phosphorylation with f-hydroxybutyrate as the 
substrate and oxygen as the terminal acceptor was 
followed and compared with the rate of uptake of the 
isotope into ATP. The individual phosphatides were 
separated by paper chromatography. The isotope 
was not incorporated into the common phosphatides 
within the time interval of 0-20 min, but did appear 
in two lipide fractions that occur in small amounts. 
One of these fractions, which migrates like an inositol 
phosphatide, took up isotope at a slow rate. The sec- 
ond component, which has a high Ry value but remains 
unidentified, appeared to have a rapid rate of isotope 
incorporation. The total amount of isotope which was 
taken up by the fast moving phosphatide, however, is 
very small, so that if the specific activity of this 
phosphatide is of the same order of magnitude as that 
of the ATP, the labeled lipide must be present in very 
minute amount. The incorporation into both ATP and 
the unidentified lipide was inhibited by dinitrophenol 
and cyanide. Experiments are underway to determine 
the specific activity of the labeled component and to 
further investigate its relation to oxidative phosphory- 
lation, 





808. RELATIONSHIP BETWEEN STEROID OUTPUT 
IN ADRENAL VEIN BLOOD AND STEROID FOR- 
MATION OF ADRENAL INCUBATES OF HYPER- 
TENSIVE PATIENTS. David Y. Cooper,* Maria 
Kasparow,* William 8. Blakemore* and Otto 
Rosenthal. Harrison Dept. of Surgical Research, 
Schools of Medicine and Hypertension Sec. of E. B. 
Robinette Fndn., Univ. of Pennsylvania, Philadel- 
phia. 

Paper chromatograms of extracts of adrenal 
venous blood and incubates of adrenal tissue slices 
from 10 hypertensive patients showed 5 main ultra- 
violet-absorbing areas designated "Before F", "F", 
"E", "B", and 11-beta-hydroxyandrostenedione 
regions. Characteristic sulfuric acid spectra for 
cortisol, corticosterone, and 11-beta-hydroxyandros- 
tenedione were obtained from the blood and incubates. 
Adrenal vein blood flow was estimated in 6 patients 
before removing the 2nd gland, 10 or more days after 
removing the first. The mean flow was 2.5 (1.1-3.5) 
cc/min. The daily cortisol output per gland computed 
from the flow rate and plasma concentration of the 
steroid averaged 25.8 (16-60) mg. There appeared 
to be a positive correlation between this quantity and 
the daily output computed from the cortisol production 
of the corresponding incubates. There was indication 
of a negative correlation between cortisol output 
in vivo and diastolic blood pressure similar to that 
for cortisol output of incubates previously reported 
by us. Thus, measurement of steroid formation of 
adrenal incubates furnishes a useful index of steroid 
production in vivo. (Aided in part by PHS Grant Cy 
3644.) 








Cormier 


809. GLYCINE ACTIVATION BY EXTRACTS OF 
ACHROMOBACTER FISCHERI. M. J. Cormier 
(intr. by J. R. Totter). Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

During comparative studies of the activation of 
amino acids, as measured by the exchange of inor- 
ganic pyrophosphate (PP) with ATP or by the ATP- 
dependent formation of aminoacyl hydroxamates in 
extracts of A. fischeri, glycyl hydroxamate occurred 
without a corresponding glycine-stimulated PP-ATP 
exchange. This observation suggested that the mech- 
anism of activation of glycine might not involve the 
intermediate formation of glycyl adenylate. The 
glycine activating system was purified 16-fold by 
conventional fractionation procedures and found to 
require ATP, glycine, Mg** or Mn**, and hydroxyl- 
amine for glycyl hydroxamate formation. One mole 
of orthophosphate (P) is liberated from ATP for each 
mole of hydroxamate formed. The hydroxamate was 
identified as glycyl hydroxamate by cochromatography 
with authentic glycyl hydroxamate. An ATP- 
generating system can serve as energy source, sug- 
gesting a kinase type of reaction. When hydroxyl- 
amine is omitted, activated glycine does not accu- 
mulate and ATP breakdown is not stimulated. These 
results suggest that glycyl phosphate does not accu- 
mulate as an intermediate. Glycine does not stimulate 
an exchange with P?? or PP32, Crude preparations 
catalyze a similar hydroxamate formation with serine 
and this activity fractionated together with glycine 
activation but was lost in the last step, suggesting 
that serine may be activated in a similar manner. 
These observations will be discussed in connection 


with other known mechanisms of amino acid activation. 


810. VITAMIN E, FACTOR 3 AND SUCCINATE OXI- 

DATION. L, M. Corwin and K. Schwarz (intr. by 

H. M. Kalckar), Natl. Inst. of Arthritis and 

Metabolic Diseases, Bethesda, Md. 

Experiments were undertaken to ascertain the 
metabolic effects of vitamin E and Factor 3. Liver 
mitochondria were obtained from young rats fed a 
vitamin E and Factor 3 deficient, necrogenic Torula 
yeast ration. Oxidation of 30 uM of succinate by 
mitochondria from unsupplemented animals (-E) 
showed no statistical difference from that of mito- 
chondria from rats supplemented with tocopherol 
(+E). Without additional cofactors, oxidation by both 
groups declined at the same rate. Three uM of DPN 
caused an initial impairment of succinoxidase activity, 
which was considerably greater in the -E mitochon- 
dria, Now, the subsequent decline of OQ) consumption 
was much steeper in the -E mitochondria: O» con- 
sumption for the second half hour, as compared to 
that of the first, declined 59+10% in -E mitochondria, 
but only 224% in the +E group. With 3 uM of 
pyruvate, DPN stimulated succinate oxidation in +E, 
but had little effect on -E mitochondria. In both types 
of mitochondria DPN stimulated oxidation of citrate, 
a-ketoglutarate, fumarate, malate and pyruvate with 
little subsequent decline. Oxalacetate, with 3 uM of 
pyruvate and 3 uM of DPN, was oxidized slowly by 
bpth groups. Mitochondria from -E animals protected 
against liver necrosis by dietary supplementation of 
10u.g% selenite-selenium, as a source of Factor 3 
activity, acted like those from rats simultaneously 
deficient in Factor 3 and E. These results indicate 
that, in the system investigated, the action of toco- 
pherol is independent from that of Factor 3. 
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811. METABOLIC HETEROGENEITY OF BACTERIAL 
NUCLEIC ACIDS. Joan L, Countryman* and Elliot 
Volkin. Biology Div., Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

Differences in metabolic activities can be demon- 
strated among various RNA species and between RNA 
and DNA of logarithmically dividing E. coli B (i.e., 
during vigorous synthesis of both nucleic acids), If 
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such cells assimilate P*?-orthophosphate continuously, 


a RNA/DNA specific activity ratio of at least 2 is 
observed initially. This value declines rapidly and 
then remains constant at about 1.3 instead of becoming 
unity. However, if only a limited isotope incorporation 
period is permitted, the initially high ratio drops to 1 
within 8 min after removal of isotope. Likewise, dis- 
similar specific radioactivities can be observed among 
the RNA's contained in 3 subcellular fractions obtained 
after rupture of cells by alumina grinding (P1 = pellet 
at 20,000 X g, 20 min; P2 = pellet at 140,000 X g, 90 
min; S = soluble fraction). Cells grown in the pres- 
ence of isotope for 5 min have relative specific 
activities of the RNA's of P1, P2, and S of about 3,0, 
1.0, and 1.5, respectively, but after another 30 min of 
isotope incorporation these values converge toward 
unity. When isotope is removed after a short incor- 
poration period, there is an immediate and persistent 
drop in the specific activity of P1-RNA, while the 
specific activities of P2- and S-RNA continue to rise 
for at least another 5 min before declining. Fifteen 
minutes after removal of isotope, the specific activity 
of P2-RNA becomes the same as S-RNA and the 
specific activity of P1-RNA declines to a point sub- 
stantially below this value. The specific activity of 
DNA at the various time intervals approximates that 
found for P2-RNA. P1-RNA, which is most sensitive 
to changes in isotope content of the culture, constitutes 
less than 5% of the total bacterial RNA. 


812, FRACTIONATION OF DEOXYRIBONUCLEIC 
ACIDS. Charles F. Crampton, Ann Marie Benson,* 
Janet L. Rodeheaver* and A. E. Wade.* Pathology 
and Biochemistry Depts., Med. School, Univ. of 
Florida, Gainesville. 

Two new methods were developed for obtaining 
from highly purified total deoxyribonucleate of calf 
thymus (DNA) arbitrary fractions of gradually varying 
composition. Method A depends upon fractional 
precipitation. DNA begins to precipitate from a 0.5% 
solution in aqueous 0.1 M Mg(OAc)> when the concen- 
tration of NaI is raised to 5.4 M. More than 95% is 
precipitated at 8.1 M NaI. Method B depends upon 
fractional elution from IRC-50. DNA (1-5 mg) is 
bound quantitatively to IRC-50 (0.9 x 15 cm) that has 
been equilibrated with 0.05 M Mg(OAc),, pH 7.6. If 
highly polymerized, the DNA can be gradually eluted 
over the range 0.1-0.5 M Mg(OAc), in yield greater 
than 90%. The amounts of the bases present in hydrol- 
ysates (XS 90% HCOOH, evac. s.t., 175°C, 30 min) 
of 0.6-0.8-mg portions of the fractions were deter- 
mined spectrophotometrically after chromatographic 
analysis on columns (0.9 x 60 cm) of Dowex 50-X2, 
operated at pH 4, 0.2 to 1.0 N Na citrate. The com- 
position of fractions from typical experiments are 
given as moles of thymine, guanine, cytosine, adenine, 
and 5-methyl cytosine, respectively, per 100 moles 
of recovered total bases. The Roman numerals 
designate the fractions obtained successively by 
precipitation or by elution. The figures in parentheses 
give the percentages of the total DNA present in the 
fractions. Method A. 1(40):25.7, 24.4, 21.4, 26.2, 
2.3; 11(40):29.3, 21.0, 21.3, 27.2, 1.1. Method B. 
1(20):25.4, 24.2, 23.6, 24.5, 2.1; 11(40):29.0, 21.7, 
20.2, 27.1, 1.7; ITI(20):30.0, 20.6, 19.7, 28.5, 1.3. 
(PHS RG-4801 made these studies possible.) 
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$13, OXYGEN TRANSFER BY HOMOGENTISATE 
OXIDASE. D. IL, Crandall, K. Yasunobu,* R, C. 
Krueger* and H. 8. Mason, Depts. of Biochemistry, 
Univ. of Cincinnati College of Medicine, Cincinnati, 
and Univ. of Oregon Med. School, Portland. 
Homogentisate oxidase catalyzes the aerobic oxida- 
tion of homogentisic acid to maleylacetoacetic acid, 
consuming one molecule of oxygen. The product con- 
tains 2 atoms more of oxygen than the substrate. We 
have now studied the source of these oxygen atoms, 
using Op!® as a tracer. Homogentisic acid was enzy- 
matically oxidized in the presence of O2°~ and H20O, 
and in the presence of Q) and H,o!8, In these studies, 
the product, maleylacetoacetic acid, was isomerized 
to fumarylacetoacetic acid and subsequently either 
silver fumarylacetoacetic acid, fumaric acid, or 
acetone was isolated from enzymatic reaction mix- 
tures, These products were pyrolyzed using the 
Unterzaucher procedure and the carbon dioxide ana- 
lyzed for O,!®, The data indicate that the enzyme 
catalyzes the direct addition of molecular oxygen to 
homogentisic acid. 





814, A REQUIREMENT FOR PHOSPHOLIPID IN 
RESTORATION OF SUCCINOXIDASE ACTIVITY 
BY MITOQUINONE (Q7;). F. L. Crane and K. 8. 
Ambe.* Inst. for Enzyme Research, Univ. of 
Wisconsin, Madison. ; 

When the ETP from beef heart mitochondria is 
extracted with isooctane at 0° C for short periods 
succinoxidase activity declines in proportion to the 
amount of Qo75 extracted, and activity can be fully 
restored by addition of Qo75 (Crane et al,, Biochim. 
et biophys. acta 25:220, 1957). After more drastic 
isooctane extraction Q)75 alone is no longer capable 
of restoring activity unless a phospholipid fraction 
from mitochondria is also added. The phospholipid 
fraction (PLF), however, has no stimulatory effect by 
itself. Beef serum albumin, versene, «a-tocopherol, 
cholesterol, n-butyl stearate, synthetic L-a-dimy- 
ristoryl lecithin or L-a-dimyristoryl cephalin, or 
lecithin isolated from beef heart mitochondria do not 
replace the phospholipid. Twenty ug of PLF are 
sufficient to restore half of the succinoxidase activity 
of 1.3 mg of extracted ETP. The activity is con- 
centrated in the cephalin fraction obtained by silicic 
acid chromatography and the identity of the phos- 
pholipids involved is under investigation (cf. R. E. 
Basford, Fed. Proc., this issue). It has also been 
possible to demonstrate a requirement for both Q7-5 
and cytochrome c for succinate oxidation by first 
extracting ETP with deoxycholate to induce a com- 
plete requirement for cytochrome c, and then extract- 
ing with isooctane to produce a particle in which 
Succinoxidase activity can be restored only by addition 
of cytochrome c, Qo75 and phospholipid. 











Crestfield 


815. P32 INCORPORATION BY EHRLICH ASCITES 
CARCINOMA CELLS. E. H. Creaser, R. P. de 
Leon and P. G. Scholefield (intr. by D. L. Thomson), 
McGill-Montreal Gen, Hosp. Research Inst., 
Montreal, Canada. 

Factors influencing P32 incorporation into the 
cellular components of Ehrlich ascites carcinoma 
cells in vitro have been studied. The cells are incu- 
bated at 37° in a buffered salt medium containing P 32, 
precipitated with TCA, the acid soluble fraction 
subjected to two-dimensional chromatography and 
the acid insoluble material fractionated by standard 
techniques into phospholipid, RNA+ PP and DNA. It 
is found, after such procedures, that the major radio- 
active components in the acid soluble fraction are 
ATP, ADP, GTP and UTP, most of the radioactivity 
of this fraction being due to inorganic phosphate. 
Incorporation into the acid soluble fraction reaches a 
constant value after 45 min and further incubation 
often results in a decrease in the amount of radio- 
activity present in nucleoside triphosphates and an 
appearance of radioactivity in the nucleoside mono- 
phosphates. The acid insoluble fractions incorporate 
P32 linearly for periods of up to 3 hr. Incorporation 
into all fractions is stimulated by the addition of 
glucose, increases of 25-50% being observed. If the 
incubation is carried out under anaerobic conditions 
the effect of glucose is more marked, increases in 
incorporation of 3- to 10-fold being found in the 
various fractions. If cells are allowed to incorporate 
P32 and are then transferred to a fresh medium con- 
taining P3! the radioactivity in all fractions falls, 
indicating a rapid phosphate turnover in the cell. 


816. TERMINAL NUCLEOSIDES OF RIBONUCLEIC 
ACIDS. Arthur M, Crestfield* and Frank 
Worthington Allen, Dept. of Physiological Chem- 
istry, Univ. of California School of Medicine, 
Berkeley. 

The isolation of the terminal nucleosides liberated 
from ribonucleic acids by ribonuclease hydrolysis 
has been undertaken, Present concepts of structure 
and specificity place these nucleosides as esterified 
only at the 5' position through phosphate which in turn 
is sterified to the position 3' of a pyrimidine nucle- 
oside residue. Four such nucleosides have been 
found, as well as 2 dinucleoside monophosphates. 
These latter 2 substances should arise from similar 
terminal nucleosides which are esterified to purine 
nucleotides instead of pyrimidine nucleotides where 
a pyrimidine nucleotide is next along the chain. The 
amounts of pyrimidine nucleosides which are liber- 
ated by ribonuclease are greater than those liberated 
by alkaline hydrolysis. This finding is contrary to 
current concepts and suggests that in certain ribo- 
nucleic acids there are internucleotide linkages which 
are hydrolyzed by ribonuclease but not by alkali. 








Dallam 


817, VITAMIN K, AND OXIDATIVE PHOSPHORYLA- 
TION. R. Duncan Dallam and W. W. Anderson 
(intr, by John Fuller Taylor). Dept. of Biochem- 
istry, Univ. of Louisville School of Medicine, 
Louisville, Ky. 

Investigations in this laboratory have shown that 
exposure of rat liver mitochondria to ultra violet 
(u.v.) light results in an "uncoupling" of oxidative 
phosphorylation when B-hydroxybutyrate (B-OHB) is 
the substrate. Since vitamin K, was able to restore 
the lowered P/O ratio of the irradiated system to 
normal values, it was assumed that the phosphoryla- 
tion accompanying B-OHB oxidation is dependent on 
vitamin K, (Dallam and Anderson, Biochem. et 
biophys, acta 25:439, 1957). Recent results have 
shown that the phosphorylation accompanying the 
oxidation of ascorbic acid-reduced cytochrome-c is 
not altered after u.v. irradiation of the mitochondrial 
system, Thus, vitamin K) would appear to be con- 
cerned with the phosphorylation(s) occurring between 
DPN and cytochrome c. Additional evidence for the 
specificity of vitamin K) has been obtained by demon- 
strating that u.v. irradiated vitamin K, is not able to 
restore the lowered B-OHB phosphorylation following 
mitochondrial irradiation. Recent observations con- 
cerning the relationship between the u.v. uncoupling 
and the uncoupling produced by excess thyroxine and 
the effect of thyroxine and triiodothyronine on DPNH 
oxidation by mitochondria will also be discussed. 
(Aided by grants from Amer, Heart Assn., Natl. 
Science Fndn. (G-1157), PHS (H2102C) and Kentucky 
Heart Assn. ) 





818. EFFECTS OF VITAMIN B, DEFICIENCY ON 
AMINO ACID METABOLISM OF HELA CELLS. 
James E, Darnell* and Leon Levintow. Natl. Inst. 
of Allergy and Infectious Diseases, Bethesda, 
Maryland. 

A clonal strain of human cells (HeLa S3) can be 
grown in culture in a medium consisting of salts, 
amino acids, glucose, vitamins including B,, and 
dialyzed serum, Because small but variable amounts 
of B; are bound in different batches of dialyzed 
serum, cells do not regularly die in B, deficient 
medium. Cells grown for many generations in the 
absence of B, except for that in the dialyzed serum 
were compared with cells grown in medium contain- 
ing 10°” M added pyridoxal hydrochloride. The lat- 
ter cells grew more rapidly, and contained approxi- 
mately 100 times as much B;. The amounts of the 
nonessential amino acids alanine, glycine, proline and 
serine in the intracellular amino acid pool of the 
deficient cells were considerably less than normal. 
On the other hand, aspartic acid, which is also non- 
essential and also not present in the medium, was 
present in the pool in normal amounts. The intra- 
cellular pool of the essential amino acids, present 
in the medium, was also normal. If the amino acids 
missing from the pool were added to the medium, the 
effects of vitamin B, deficiency were apparently over- 
come and the cells multiplied at their normal rate. 
The implications of these findings with respect to the 
biosynthesis of the nonessential amino acids will be 
discussed. 
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819. SPONGE ELECTROPHORESIS IN MULTI- 
GRADIENT SYSTEMS AND IN ENZYME PURIFI- 
CATION. Harold M. Davidson (intr. by Siegfried 
J. Thannhauser), Cancer Research and Cancer 
Control Unit, Tufts Univ. School of Medicine and 
New England Ctr. Hosp., Boston, Mass, 

The use of synthetic polyurethane foam (Fed. 
Proc, 16:169, 1957) has found continuous practical 
application as a supporting medium in the purifica- 
tion of human prostatic acid phosphatase, Studies 
were carried out using human serum in an investiga- 
tion of the influence of density of the liquid medium 
on the character of migration and, in this regard, 
certain limitations of the system were defined, The 
effect of gradients of ionic strength on the resultant 
pattern with serum and on the separation of acid 
phosphatase was also investigated. In addition, 
migration of prostatic proteins under the influence 
of combined gradients of pH and ionic strength was 
noted and from this a system was devised to achieve 
a new maximum in the purification of prostatic acid 
phosphatase (5000 King-Armstrong U/mg protein), 
A device designed to eliminate the disadvantages 
inherent in electrophoresis with dense solutions ina 
horizontal system and to utilize the peculiar advan- 
tages of the segmented supporting structure in ver- 
tical electrophoresis is also described. 





820. STIMULATING EFFECT OF GLUCAGON ON 
OXYGEN CONSUMPTION OF RATS, I. W. F. 
Davidson and J. M. Salter (intr. by A. M. Fisher), 
Banting and Best Dept. of Med. Research, Univ. of 
Toronto, Toronto, Canada, 

The subcutaneous administration of 1 mg of 
crystalline glucagon (Lilly) suspended in saline 
produces a 35% increase in the oxygen consumption 
of normal fed rats and an increase of 25% in rats 
fasted 24 hr prior to injection. This effect is maxi- 
mal 1 hr after treatment and diminishes throughout 
7 hr. The increased oxygen consumption does not 
appear to be secondary to the hyperglycemia induced 
by glucagon since an increase of only 4% is obtained 
when the blood sugar level is elevated by administer- 
ing glucose, (Davidson, Salter and Best, Nature 
180:1124, 1957.) An effect of glucagon on the meta- 
bolic rate cannot be detected under our conditions in 
thyroidectomized or adrenalectomized rats. It is 
reduced from 35% to approximately 12% by 
adrenodemedullation or pretreatment with dihy- 
droergotamine. A greater rise in the metabolic rate 
is obtained when glucagon and adrenaline are given 
simultaneously than when glucagon alone is adminis- 
tered. Adrenalectomized rats treated with 2:5 mg of 
cortisone daily for 5-10 days show a response to 
glucagon that markedly exceeds that seen in intact 
animals, In view of these findings it is difficult at 
the present time to evaluate the role played by the 
adrenals in the metabolic response to glucagon. 
Dose response curves to glucagon under a variety of 
conditions are being determined, 
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$21. FRACTIONATION OF RIBONUCLEIC ACIDS 
FROM YEAST. Frank F. Davis (intr. by James B. 
Allison). Dept. of Agricultural Biochemistry, 
Rutgers State Univ., New Brunswick, N. J. 
Ribonucleic acids from yeast have been separated 
into 8 fractions by extraction with decreasing amounts 
of sodium chloride. A solution of crude ribonucleic 
acids, prepared by the method of Crestfield, Smith 
and Allen (J. Biol. Chem, 216:185, 1955) is made 1 M 
in NaCl. The resulting gel is recovered by centrifu- 
gation, the supernatant constituting fraction 1. The 
precipitate from the 1 M NaCl step is dissolved in 
water and the solution is made 0,9 M in NaCl by 
addition of the solid salt. The gel is again spun down 
and the ribonucleic acids in the supernatant recovered 
as fraction 2. This process is repeated 5 more times, 
using decreasing concentrations of NaCl. The precipi- 
tate from the lowest concentration of NaCl constitutes 
the final fraction. The nucleotide composition for the 
most soluble fraction shows marked differences from 
the other fractions, being high in cytidylic acid and 
the 5th ribonucleotide described by Davis and Allen 
(J. Biol. Chem, 227:907, 1957) and low in uridylic and 
adenylic acids. Fractions 2-8 also exhibit variations 
in nucleotide composition between themselves, Physi- 
cal and enzymatic studies on the fractions will be 
reported. 





822, SOME ION EFFECTS ON ACTIVITY OF RAT 
LIVER INSULINASE, Neil C. Davis, Robert Jinks* 
and I, Arthur Mirsky. Dept. of Clin. Science, 

Univ. of Pittsburgh School of Medicine, Pittsburgh, 

Pa. 

In the course of purification studies of rat liver 
"insulinase," the activity toward insulin has been 
found to be very labile. Aqueous or bicarbonate 
extracts of rat liver lose their insulin hydrolyzing 
action on standing overnight in the cold, dialysis for 
short periods, dilution or blending in the Waring 
blendor for 2 min, Other proteolytic activities of the 
liver, particularly that destroying glucagon, are only 
slightly effected by these treatments. The insulin 
destroying activity of these relatively crude prepa- 
rations is significantly enhanced by the presence in 
the assay medium of low levels of citrate and by 
Mn** or Mg**. The latter two ions also confer 
Stability to the insulinase activity toward aging, 
lyophilization and to a lesser degree toward blending 
but not for dialysis. Chelating agents display variable 
effects both with the metal-stabilized and aqueous 
extracts, e.g., citrate activates, Versene has no 
effect and pyrophosphate ion is strongly inhibitory. 
Heavy metals, except Fet++, inhibit as do PCMB and 
iodoacetamide (I. Arthur Mirsky, Rec. Prog. in 
Hormone Research, XIII, p. 429, 1957). The inhibition 

y PCMB, Hg** and Zn** is not reversed by sulfhydryl 

compounds, Other specific ion effects have also been 

observed particularly for SCN”, F~ and I-. 
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823, CONVERSION OF D-GLUCURONOLACTONE, 
L-GULONOLACTONE AND L-ASCORBIC ACID 
TO GLUCOSE. Peter G, Dayton,* Frank 
Eisenberg, Jr. and J. J. Burns, Natl. Insts. of 
Health, Bethesda, Md., and Goldwater Memorial 
Hosp., New York City. 

Evidence has been presented for the formation of 
L-xylulose from D-glucuronolactone and L- 
gulonolactone, To determine the significance of 
such reactions in vivo, D-glucuronolactone-1-C }3,- 
6-C !4 and L-gulonolactone-1-C 14,-6-C13 were 
administered to fasted rats and guinea pigs and incor- 
poration of each isotope into liver glycogen was 
measured, Marked incorporation of C!? was 
observed, averaging 27% compared to 1.0% for C14, 
The major fraction cf the total C! in glucose was 
present in C-1, averaging 55%, and 3.0% in C-6. 
Further degradation of the glycogen obtained after 
administration of labeled L-gulonolactone showed 
considerable C!3 in C-3, averaging 15.4% of isotope 
in glucose. These findings are in accord with the 
pathway: D-glucuronolactone ——> L-gulonolactone 
——» L-xylulose ——> D-xylulose ——> pentose 
cycle ——>» glucose. Since studies by King, et al. 
have shown formation of L-xylose from L-ascorbic 
acid, the incorporation of C!* into liver glycogen 
was compared following administration of L-ascorbic 
acid-1-C!4 and L-ascorbic acid-6-C!4 to fasted 
guinea pigs. The C-6 labeled compound gave a six- 
fold greater incorporation of C!4 than the C-1,a 
result which is consistent with metabolism of the 
vitamin via pentoses, L-Ascorbic acid-6-C!* yielded 
glucose which had about 38% of its total C!* in C-1 
and 19% in C-6, The finding of appreciable C!* in 
C-6, which would not be predicted from the pentose 
scheme, suggests that there may be other mecha- 
nisms for metabolism of the vitamin, 








824. PURIFICATION AND PROPERTIES OF pf- 
HYDROXYISOVALERYL CoA CARBOXYLASE. 
Alice del Campillo,* Eugene E. Dekker* and 
Minor J. Coon. Dept. of Biological Chemistry, 
Univ. of Michigan, Ann Arbor. 

Earlier studies in this laboratory have demon- 
strated that the carboxylation of ?-hydroxyisovaleryl 
CoA (HIV CoA) involves the action of 2 enzymes: 

a) the carbon dioxide activating enzyme, which 

generates adenyl carbonate from ATP and carbon 

dioxide, and b) a carboxylase which apparently 
catalyzes the reaction of adenyl carbonate with HIV 

CoA to furnish g -hydroxy-g-methylglutaryl CoA 

(HMG CoA) and adenylic acid. The activating enzyme 

has been obtained in crystalline, homogeneous form 

from pig heart extracts, but the carboxylase has 
proved to be highly unstable, HIV CoA carboxylase 
has recently been purified about 80-fold from chicken 
liver extracts, however, and found to retain activity 
for short periods of time when stored in the presence 
of pyrophosphate. This preparation is free of the 
activating enzyme. In the presence of ATP, bicar- 
bonate, HIV CoA (generated from g-methylcrotonyl 

CoA or §-methylvinylacetyl CoA by the action of 

crotonase), and magnesium ions, the formation of 

HMG CoA is dependent upon the addition of both the 

carbon dioxide activating enzyme and the carboxylase 

preparation. The HMG CoA formed was identified 
chromatographically and by conversion to acetoace- 
tate with the HMG CoA cleavage enzyme in the 
presence of glutathione. 











De Luca 


825. VITAMIN D INHIBITION OF CITRATE OXIDA- 
TION IN KIDNEY MITOCHONDRIA.. H. F. De 
Luca,* S. Reiser* and H. Steenbock, Dept. of 
Biochemistry, Univ. of Wisconsin, Madison. 
Previous investigations revealed that vitamin D 

additions to rachitogenic and non-rachitogenic diets 

of rats reduced the oxidation of citrate by kidney 
homogenates. This effect, which was found to reside 
in the mitochondrial fraction, was subsequently also 
obtained by the addition of vitamin D in vitro. In an 
attempt to throw more light on the mechanism of 
action of vitamin D, an investigation of various fac- 
tors involved in this effect was undertaken, In 
mitochondrial preparations washed with isotonic 
sucrose, the oxidation of citrate and isocitrate was 
found to be inhibited by additions of inorganic P and 

ATP. When vitamin D was also added in vitro, or 

given to the animal, these inhibitions were markedly 

increased. However, the addition of TPN, DPN, or 
greatly increased substrate levels completely over- 
came this effect. When the preparations were washed 
with isotonic sucrose containing sodium versenate 

(0.001 M), the oxidation of citrate and isocitrate was 

greatly reduced while the oxidation of other Kreb's 

cycle substrates was unaffected. With these prepa- 
rations, the oxidation of citrate was insensitive to 

inorganic P and ATP but still reduced by vitamin D. 

However, the effect of Versene as well as the effect 

of vitamin D could still be overcome by TPN or DPN 

additions. 








826. s-HYDROXYPROPIONIC DEHYDROGENASE. 
Halina Den (intr. by H. C. Eckstein). Dept. of 
Biological Chemistry, Univ. of Michigan, Ann 
Arbor. 

A new DPN-linked dehydrogenase which catalyzes 
the following reaction has been partially purified from 
pig kidney extracts: °-hydroxypropionate+ DPN == 
malonic semialdehyde + DPNH + H*. Malonic semi- 
aldehyde has been identified as the reaction product 
and ‘has been synthesized and shown to be reduced to 
f-hydroxypropionate in the presence of DPNH and 
the dehydrogenase. The kidney enzyme purified over 
100-fold exhibits no activity with 6-hydroxypropionyl 
CoA or a variety of hydroxy acids such as glycolate 
and lactate, and has only slight activity with 
6-hydroxybutyrate and 6 -hydroxyethylsulfonate. As 
assayed by the rate of DPN reduction in the presence 
of 8-hydroxypropionate, this dehydrogenase is also 
present in extracts of heart, kidney, liver, P, 
shermanii, T. pyriformis, and E. coli. The enzyme 
is distinct from ®-hydroxyisobutyric dehydrogenase. 
Earlier studies in this laboratory have provided 
evidence that f-hydroxypropionate is a product of 
propionate metabolism in animal tissues, and 
Giovanelli and Stumpf have provided isotopic evidence 
for this pathway in peanut mitochondria. The follow- 
ing reactions are believed to account for f-alanine 
synthesis in animal tissues: propionate ——» pro- 
pionyl CoA —— acrylyl CoA ——> #-hydroxypro- 
pionyl CoA ——> §-hydroxypropionate ——> malonic 
semialdehyde ——»> f-alanine. With the exception of 
the dehydrogenation of propionyl CoA, which is 
analogous to known reactiors in fatty acid metabolism, 
all of these reactions have now been demonstrated in 
soluble enzyme systems from animal tissues. 
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827. TESTOSTERONE METABOLISM IN VITRO: 
ALTERATIONS OF METABOLITES FROM MALE 
AND FEMALE TISSUE AFTER EXPOSURE TO 
COLD. M. E. Denison and R. L. Jasper (intr. by 
H. Fevold), U. 8. Army Med. Research Lab., Fort 
Knox, Ky. 

Intact and castrated male and female rats were 
exposed to a low environmental temperature (222°) 
for a period of 15 days. The in vitro metabolism of 
testosterone by liver and kidney slices was studied 
in a further attempt to elucidate a mechanism for the 
sex difference in cold survival. The tissue slices 
were incubated for 2 hr in Krebs-Ringer phosphate 
buffer in which the MgSO, was replaced by MgCl,. 
Both the tissue and the incubation medium were 
extracted with ethylene-dichloride and after purifi- 
cation the metabolites were characterized. Incubation 
of kidney tissue from any of the types of rats results 
in the formation of only one metabolite, which is 
tentatively identified as androstene-3,17-dione. 
There is no alteration in the metabolism of testos- 
terone by liver slices from castrated male or female 
rats after exposure to cold. However, in the case of 
the intact male rats a 3rd metabolite appears in the 
purified extracts. The metabolic significance of these 
compounds during the cold exposure will be discussed, 
All metabolites were identified by ultraviolet spectra, 
paper chromatography, and in some instances by 
infra-red spectra, 








828. HUMAN SERUM HEMAGGLUTININS. H. F. 
Deutsch and P, C. Y. Chan.* Med, School, Univ, 
of Wisconsin, Madison. 

Physical studies of human sera containing red cell 
agglutinins have indicated that a wide variety of 
molecules is concerned with this biological activity. 
The Rh antibodies have been shown to possess a wide 
charge spectrum. Both the normal isohemagglutinins 
and Rh saline agglutinins appear to exist as molecules 
of molecular weight near 1,000,000; the Rh blocking 
antibodies seem to have molecular weights of normal 
y-globulins (160,000). Human macroglobulins of both 
normal and pathological sera, analogous to the above 
1,000,000 molecular weight proteins, can be dis- 
sociated by means of sulfhydryl compounds to units of 
molecular weight near 160,000. When sera containing 
Rh antibodies and/or A and B isohemagglutinins are 
treated with mercaptoethanol there is a marked 
diminution or complete loss in antibody titers. Of the 
Rh antibodies only the saline agglutinins appear to be 
affected. Removal of the sulfhydryl dissociating 
reagent from a Rh saline agglutinin system under 
conditions which result in reaggregation of much of 
the monomer units to a component of molecular weight 
near 1,000,000 does not lead to a restoration of saline 
agglutinin activity or to an apparent increase in block- 
ing antibody. Rabbit antibody to pools of purified 
human macroglobulins completely removes the Rh 
saline agglutinins but has no effect on the Rh blocking 
antibodies or on A and B isohemagglutinin activities. 
This type of serological specificity coupled with the 
known physical data implies that each of the discussed 
antibodies is a discrete protein. 
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429, CHEMICAL FATE OF CORTISOL-4-C!* IN 

THE MUSCLE OF NORMAL AND STRESSED RATS, 

Frank DeVenuto* and Ulrich Westphal. Dept. of 

Biochemistry, US Army Med. Research Lab., Fort 

Knox, Ky. 

Previous studies have demonstrated that 5 min 
after intracardiac injection of cortisol-4-C!* , the 
skeletal muscles of the normal rat contained 47.2% 
of the total injected radioactivity and those of the rat 
subjected to tourniquet shock contained 46% (Endo- 
crinology 60:347, 1957). In order to establish the 
chemical nature of the radioactive material in the 
muscle, cortisol-4-C!4 was injected intracardially 
into 20 normal male Sprague-Dawley rats (100u.g/rat 
of 250-300 gm wt), Five min after injection, the 
skeletal muscles were removed, homogenized with 
saline and extracted by the perextrac.ion procedure 
(Arch, Biochem, and Biophys., Feb. 1958), first with 
chloroform and then with ethanol. The chloroform 
extracts were chromatographed in the toluene- 
propylene glycol system and 2 fractions were purified 
and identified. The identification was based on chro- 
matographic behavior, including mixed chromatograms 
with standard compounds in 2 solvent systems (toluene- 
propylene glycol and chloroform-formamide), ultra- 
violet absorption, appropriate color tests and sulfuric 
acid chromogens (220-600 mu). The tests indicated 
that one compound was 44. Pregnene-116 , 17a, 208, 
21-tetrol-3-one, which was further identified by the 
chromatographic behavior of its acetate; the other 
compound was unmetabolized cortisol. These 2 
compounds represented approx. 65% of the total radio- 
activity extracted from muscle; the ratio of at. 
Pregnene-11f ,170, 208, 21-tetrol-3-one to cortisol 
was 1:2, 








830. OXIDATIVE PHOSPHORYLATION IN TRANS- 
PLANTED NOVIKOFF HEPATOMA OF THE RAT. 
Thomas M, Devlin and Myron P. Pruss (intr. by 
George E. Boxer). Merck Inst. for Therapeutic 
Research, Rahway, N. J. 

In a study of the oxidative metabolism of malignant 
tissues it has been found that mitochondria, freshly 
prepared from isotonic sucrose homogenates, of the 
transplanted Novikoff hepatoma manifest negligible 
oxidative phosphorylation when incubated in the usual 
medium with succinate, malate or 7-keto-glutarate 
as substrate. The phosphorylation can be restored to 
nearly maximum experimental efficiency by the 
addition of bovine serum albumin (BSA), but not by 
other serum proteins, Versene or glutathione. 
Respiration is also stimulated by the addition of BSA. 
The reactivated phosphorylation is uncoupled by dini- 
trophenol. Variations in the preparation of the mito- 
chondria co not change the uncoupled pattern or the 
reactivation by BSA. Results indicate that the BSA is 
activating the phosphorylation rather than stabilizing 
the phosphorylating system during the incubation. 

BSA also has an effect on the ATPase activity of the 

hepatoma mitochondria. A substance has been found 

in the 25,000 g supernatant of hepatoma homogenates 
which uncouples the oxidative phosphorylation of 
normal liver mitochondria. This uncoupling can be 
teversed by BSA; there is a stoichiometric relation- 
ship between the uncoupler and the BSA required for 

Teactivation, The uncoupler manifests negligible 

ATPase activity. 








Dickman 


831. INHIBITION BY 6-METHYLPURINE OF SEV- 
ERAL FUNCTIONS OF ADENINE, Virginia C, 
Dewey, M. R. Heinrich* and G. W. Kidder. Bio- 
logical Lab., Amherst College, Amherst, Mass. 
During an investigation of the effects of deazapu- 

rines on the growth of Tetrahymena, 6-methylpurine 

(6-MeP) was tested for comparison with the cor- 

responding 1-deazapurine. The former compound 

was found to be extremely inhibitory to the ciliate. 

Of the naturally occurring purines, only adenine 

would release the inhibition, but amounts larger than 

expected were required for reversal. Neither 
adenosine nor adenylic acid was as active as adenine, 

In an attempt to find compounds more active than 

adenine, natural materials were tested. Four groups 

of compounds were found which showed activity: 
sterols, phospholipids, fatty acids and peptides. The 
first 2 groups were active alone, the latter 2 showed 
synergism with sub-optimal amounts of adenine. 

These results suggest that since acyl or aminoacyl 

adenylates are intermediates in the synthesis of fatty 

acids, sterols, phospholipids or proteins, 6-MeP may 
interfere with the formation of the intermediates in 
such syntheses as well as in the synthesis of nucleic 
acid or adenine coenzymes. 





832. RIBONUCLEASE ASSAYS. Sherman R. Dickman 
and Barbara Ring.* Dept. of Biological Chemistry, 
Univ, of Utah College of Medicine, Salt Lake City. 
Variations in ionic strength and substrate concen- 

tration have been found to affect a phosphodiesterase 

assay and the Kunitz spectrophotometric assay of 
crystalline beef pancreas ribonuclease differently. 

Enzyme activity in the former assay was inhibited by 

excess ribonucleic acid at pH 5.0 at an ionic strength 

of 0.1. This inhibition could be decreased or prevented 
as the ionic strength of the medium was increased up 
to 0.6. Substrate inhibition was not observed at an 
ionic strength of 0.05 when enzyme activity was 
measured with the spectrophotometric assay. Increase 
in the phosphodiesterase activity of ribonuclease at 
higher ionic strengths was confirmed, but an ionic 
strength greater than 0.1 depressed the apparent 
catalytic effect of the enzyme in the spectrophoto- 
metric assay. An increase in ionic strength, even in 
the absence of ribonuclease, was found to depress the 
absorptivity of ribonucleic acid at 300 m: but not at 

260 mu, This spectral effect was reversible. The 

spectrophotometric assay maintained a constant rate 

in the interval 1-5 min whereas the phosphodiesterase 
assay indicated no hydrolysis during the first 2 min 
and a very low amount in the subsequent 3 min. The 
rate increased in the final 5 min. These results 
indicate that the spectrophotometric assay is a meas- 
ure of a non-hydrolytic alteration in the structure of 
ribonucleic acid which precedes measurable hydrol- 
ysis of phosphodiester linkages by a short time 
interval, 








Dieckert 


833. ISOLATION OF A SAPONIN FROM PEANUT 
HEARTS. Julius W. Dieckert (intr. by A. M. 
Altschul). U. S. Dept. of Agriculture, SURDD, 
New Orleans, La. 

A saponin has been isolated from decotyledonated 
peanut embryos, which chromatographs as one sub- 
stance on glass paper treated with monopotassium 
phosphate and which on hydrolysis yields a sapogenin 
that chromatographs like soya sapogenol B on glass 
paper treated with monopotassium phosphate, glass 
paper impregnated with silicic acid, and on glass 
paper treated with potassium silicate. The mixed 
saponins were prepared according to the following 
outline: they were precipitated from an aqueous 
solution of an 80% ethanol extract of peanut hearts 
with neutral lead acetate and extracted from the 
residue with 80% alcohol. The extract war decolorized 
with charcoal, concentrated, dissolved in dilute aqueous 
alkali and precipitated with hydrochloric acid. An 
aqueous alcoholic solution of the precipitate was 
treated with acidic and basic ion exchange resins, 
decolorized with Nuchar 2 charcoal, and concentrated 
to dryness to yield the mixed saponins. To prepare 
the saponin reported here, a dilute alcoholic solution 
of the mixed saponins was concentrated slowly on a 
steam bath; and the precipitate formed was collected 
and reprecipitated as above, Examinationof the mixed 
saponins by chromatography on glass paper treated 
with monopotassium phosphate revealed three major 
components having Rr values 0.93, 0.58, and 0.27. 
Under favorable circumstances the component having 
a R¢ value of 0.27 was observed io contain 3 compo- 
nents having Ry values of 0.37, 0.27, and 0.17. The 
saponin reported here had a Ry value of 0.37. 





834. ENDOGENOUS HYPERCHOLESTEROSIS IN 
RABBITS FED A PURIFIED DIET AND THE 
EFFECT OF UNSATURATED LIPID. E, R. Diller, 
B. L. Woods and O. A. Harvey (intr. by O. K. 
Behrens). Lilly Research Labs., Indianapolis, Ind. 
Purified diets that contained no lipid or that con- 

tained 5%, 10%, or 20% corn oil by weight were fed 
ad libitum to groups of 10 mature male rabbits. The 
diets also contained 25% casein, 10% fiber, 5% salts, 
vitamins and 60% potato starch, the content of which 
was decreased for increasing amounts of corn oil. 

Two control blood samples were drawn at a week's 

interval while the rabbits were on a rabbit chow. 

Blood was drawn at invervals during the 12-wk 

experimental period. When the experiment was 

terminated, the liver and a final blood sample were 
taken, The blood plasma was analyzed for total 
cholesterol, and the liver for total and free cholesterol. 

The animals manifested no significant changes in 

weight during the experimental period. The total 

cholesterol concentration of the blood increased in all 
groups from the control levels. Cholesterolemia was 
inversely related to the amount of lipid in the diet. 

The group receiving no lipid exhibited a significantly 

greater cholesterol rise in the serum than did the 

groups receiving corn oil. The total and free 
cholesterol concentration of the liver increased with 
increasing corn oil content of the diet. The liver 
cholesterol content was similar in the group fed no 
lipid in diet and in the group fed 20% corn oil. 
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835. COMPOSITION OF MUCOID FRACTIONS FROM 
HUMAN DUODENAL FLUID. Z. Dische, P. Di Sam! 
Agnese* and J. Youlos.* Dept. of Biochemistry 
and Pediatrics, Columbia Univ. College of Physi- 
cians and Surgeons, New York City. 

Mucoid of pooled duodenal fluid of children and 
adults was quantitatively precipitated by 9 parts of a 
1:1 mixture of ethanol and benzene, dissolved in 
water, and re-precipitated with 4% TCA. The super- 
natant containing about 90% of the total carbohydrate 
was fractionated with ethanol. Two main mucoid 
fractions were obtained, one precipitated by 67% 
ethanol (I), and the second soluble in this solvent (I), 
Carbohydrate in both consisted of hexose, fucose, 
hexosamine and sialic acid. I and II different sig- 
nificantly in hexose constituents and content in sialic 
acid, Hexose contained in I about 85% galactose and 
less than 10% mannose. Hexose in II contained about 
equivalent amounts of mannose and galactose. In 
both fractions molar ratio fucose/hexosamine was 
0.5 in children and about 0.6 in adults. Smbfractiona- 
tion with ethanol and acetone of the 2 fractions yielded 
subfractions, all of which differed significantly by 
their content in sialic acid, which was found directly 
correlated to the solubility in ethanol. Fraction Il, 
in addition, was found to be inhomogeneous also with 
respect to other carbohydrate constituents. This is 
interpreted as result of secondary fragmentation of an 
asymmetric mucoid macromolecule, A small sub- 
fraction of I precipitated by 90% acetone consisted of 
an almost pure mucopolysaccharide identical in com- 
position with that of I, with less than 1% of non 
hexosamine N. 





836. INHIBITION OF NUCLEIC ACID DEGRADATION 
IN BACTERIA BY SPERMINE. B. P. Doctor and 
Edward J. Herbst (intr. by E. G. Schmidt). Dept. 
of Biochemistry, School of Medicine, Univ. of 
Maryland, Baltimore. 

The release of acid soluble constituents which 
absorb at 260 mu has been observed during the 
incubation of washed cells of Hemophilus parainflu- 
enzae in water or in 0.1 M Tris buffer. This leakage 
occurs at the expense of cellular nucleic acid. In the 
presence of 5 x 10-4 M spermine, neither the leakage 
nor the associated nucleic acid breakdown occurs in 
the washed cell suspensions. The study of the leakage 
characteristics over a wide range of pH and tempera- 
ture suggests that this is an enzymatic process having 
a pH optimum of 8,1 and a temperature optimum at 
37°C, The amount of the 260 mu absorbing material 
appearing in the leakage corresponds to the decrease 
in the ribonucleic acid content of the cells. Others in 
this laboratory have demonstrated that spermine is 
bound by the bacterial nucleic acid and this observa- 
tion appears to be related to the action of spermine 
in preventing the degradation of ribonucleic acid in 
the washed cell suspensions. The nucleic acid- 
spermine substrate is apparently not attacked by 
ribonuclease under the conditions of these experi- 
ments. A similar effect of spermine can be demon- 
strated if the washed cells are incubated in the growth 
medium. (Supported by a grant from Amer. Cancer 
Society and by grant E1185(C4), Natl. Inst. of Allergy 
and Infectious Diseases. ) 
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$37. ROLE OF PYRIDOXAL PHOSPHATE IN INCOR- 

PORATION OF SERINE-3-C 4 INTO METHIONINE 

AND ALANINE. V. M. Doctor. University of 

Texas, M.D. Anderson Hosp, and Tumor Inst., 

Houston, 

Studies have been conducted on the role of pyri- 
doxal phosphate in the incorporation of serine-3-C!4 
into methionine by chick liver acetone powder extract 
(Fed. Proc. 16:173, 1957). Addition of pyridoxal 
phosphate or desocypyridoxine to the above enzyme 
system significantly inhibited the incorporation of 
serine-3-C!4 into methionine. It is interesting to 
note that the inhibitory effect of desoxypyridoxine 
was more pronounced than that of pyridoxal phos- 
phate and that when both desoxypyridoxine and 
pyridoxal phosphate were added the incorporation 
was enhanced to that obtained when pyridoxal phos- 
phate alone was added. During studies on the effect 
of added pyridoxal phosphate in the incorporation of 
serine-3-C!4 into methionine in the above system, a 
1-fold increase in the incorporation of serine-3-C!4 
into alanine was obtained, These results are inter- 
preted to suggest that pyridoxal phosphate may be 
involved in both the reactions but that the equilibrium 
is shifted in favor of alanine synthesis in presence of 
pyridoxal phosphate. Further studies were conducted 
on the mechanism of incorporation of serine-3-C14 
into alanine-C 14, Pyruvate was established as the 
intermediate in the above transformation by 1) iso- 
lating the 2,4-dinitrophenylhydrazones of pyruvate 
which were found to be radioactive and 2) by adding 
unlabeled pyruvate to the reaction mixture as a 
trapping pool and measuring the dilution effect in 
alanine-C!4 . (Support PHS C-3047.) 


838, HYDROLYSIS OF CARBOXYALKYLISOTHIO- 
UREAS BY TRANSAMIDINASE AND ARGINASE. 
David G. Doherty and Raymond Shapira.* Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

The transfer of the amidine group of isothioureas 
to amines is a well-known chemical preparative 
method for guanidines. The similarity between this 
reaction and the enzymic transfer of the amidine 
group in transamidination and urea formation by 
arginase, as well as the structural similarities 
between alkylguanidines and alkylisothioureas, 
prompted an investigation of the susceptibility of the 
alkylisothioureas to enzymic attack. A partially 
purified fraction from hog kidney was the source of 
transamidinase; the substrates were carboxyalkyl- 
isothioureas with chain lengths of 2-6 carbon atoms. 
The optimum chain length for amidine transfer at pH 
1.2 was four, i.e., Y-carboxypropylisothiourea, the 
relative activities being 4-C 100, 5-C 63, 3-C 10, 

6-C 7, and 2-C 2. In the absence of an acceptor such 

as glycine, urea was formed; with glycine present no 

urea was found, the product being presumably guanido- 
acetic acid. Arginase activity of this preparation was 
negligible at pH 7.2. A commercial liver arginase 
preparation, in contrast, did not hydrolyze these sub- 
strates below pH 8.5, The order of activity was 
inverted, the five-carbon 6carboxybutylisothiourea 
being the most susceptible. A possible mechanism 

for this enzymic transfer of the amidine group will be 

discussed. 








Douglass 


839. PRODUCTION OF ACIDS I AND II IN RATS ON 

HIGHLY PURIFIED RATIONS, E. A, Doisy, Jr. 

M. W. Yin* and W, M. Fogarty, Jr.* Depts. of 

Internal Medicine and Biochemistry, St. Louis 

Univ. School of Medicine, St. Louis, Mo, 

Previous reports from this laboratory (J. Biol. 
Chem. 225:771, 1957) showed that bile of rats main- 
tained on Purina laboratory chow contained, in addition 
to cholic and chenodeoxycholic acids, 2 new bile acids, 
while bile from rats raised on a highly purified ration 
contained insufficient amounts of these acids for 
detection. Extension of this work using radioactive 
chenodeoxycholic acid (3 x 10° dpm) as a tracer for 
the measurement of Acids I and II (J. Biol. Chem, 
225:781, 1957) corroborated that animals raised on 
chow excreted these acids in the bile, while ligation 
of the bile duct led to the urinary excretion of Acid I. 
Jaundiced rats on highly purified rations likewise 
excreted Acid I in the urine, while rats with bile 
fistulas on purified rations secreted Acids I and II 
in the bile, but in smaller amounts than chow-fed rats, 
Our data show that the composition of the diet markedly 
affects the type and quantity of bile acids in the rat. 








840. FORMATION OF HYDROXYBENZOIC ACIDS 
FROM FLAVONOLS IN VITRO. Carl D. Douglass 
and Rose Hogan (intr. by Paul L. Day). Dept. of 
Biochemistry, Univ. of Arkansas School of Medicine, 
Little Rock. 

When the 3 flavonol aglycones quercetin, morin, or 
3,4'-dihydroxyflavone were subjected to the action of 
whole rat kidney homogenates, 3,4-dihydroxybenzoic 
acid, 2,4-dihydroxybenzoic acid, and p-hydroxybenzoic 
acid respectively were detected and identified as 
metabolic products in suitably prepared filtrates. 
Identification was based on paper chromatographic 
and spectrophotometric data in the latter 2 cases. 
Morin was chosen as the most suitable substrate of 
the 3 flavonols with which to study the process in 
detail. Cyanide in 0.001 M concentration was found 
to seriously inhibit the production of the correspond- 
ing benzoic acid. No acid was formed under anaerobic 
conditions. The tissues of rats, mice, and guinea 
pigs were assayed for activity. Kidney and heart were 
found to contain the most activity per unit of fresh 
weight, closely followed by liver. Spleen and adrenal 
exhibited the least activity. The system responsible 
for the conversion was localized in the mitochondria. 
Partial purification of the system will be described 
as well as several of its properties. 





Dounce 


841. REACTION OF PHOSPHORYLATED RNA WITH 
AMINO ACIDS. A. L. Dounce, A. O. Hawtrey,* B. 
Gutsche* and G. M. Richards.* Biochemisiry 
Dept., Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

Yeast RNA obtained by the method of Crestfield 
et al, was phosphorylated with inorganic phosphate 
and dicyclohexylcarbodiimide. Conditions were found 
which permitted the addition of 1 extra phosphate 
group per phosphate already present in the RNA. 
When a mixture of 21 amino acids was added to a 
solution of the phosphorylated RNA at pH 8.0, the 
reaction became strongly biuret positive after 
incubation at 38°C for a few minutes, although no 
samples of phosphorylated RNA or samples of the 











amino acid mixtures showed positive biuret reactions. 


Withdrawal of certain amino acids weakened or 
abolished the biuret reaction. The spectrum of the 


biuret color was similar to the spectrum of the biuret 


color given by insulin. Based on the insulin color as 
standard, the reaction has produced amounts of color 
indicating participation of 10-20% of the amino acids 
employed. The pH optimum of the reaction is near 
8.0. The temperature effect is small from zero up to 
70°, where the reaction is abolished. Some as yet 
unidentified factor causes failure of the reaction in a 
certain percentage of cases. Some samples of RNA 
itself when incubated with the amino acid mixture 


will give positive biuret reactions, but here chromogen 


is formed only after addition of the biuret reagent. It 
is possible, however, to obtain RNA samples which 
give no biuret reaction when incubated with amino 
acids unless the RNA has first been phosphorylated. 
In all reactions involving phosphorylated RNA, a 


chromogen-yielding reaction apparently occurs before 


addition of the biuret reagent. 


842, AMINO ACID CHANNELING IN EXPERIMENTAL 


NEPHROSIS. David L. Drabkin, Julian B. Marsh 

and George 4. Braun.* Dept. of Biochemistry, 

Grad. School of Medicine, Univ. of Pennsylvania, 

Philadelphia. 

Earlier studies of experimental nephrosis in this 
laboratory indicated that the degree of proteinuria 








paralleled the level of protein intake. It has now been 
shown that the quality of the protein fed also markedly 
affects the output of albumin (Purina Chow checkers as 


against a synthetic casein diet). Appropriate condi- 


tions have been found to demonstrate amino acid move- 


ment. The experiments were on 4 groups of young 


Wistar rats, fasted, and on 3 levels of protein (casein), 


25, 12.5 and 5%. The following data were obtained: 
urinary albumin and creatinine, plasma albumin and 
total lipides, liver glycogen, and free amino nitrogen 


of liver, muscle and plasma. In the severely nephrotic 
rat, the plasma and liver free amino nitrogen were not 
Significantly different from that of the control animals. 
However, consistent and significant decreases in mus- 


cle free amino nitrogen were found in the nephrotic 
rats. In these there was a concomitant decrease in 
urinary creatinine. The experiments permit the 
conclusion that muscle amino acids serve as the 
endogenous source of nitrogen (in new protein syn- 
thesis), and that the pathway of channeling is from 
muscle to liver. This channeling of amino acids 
appears to be a fundamental and central metabolic 
mechanism, (Supported by Grant No. 831 (C), Natl. 
Insts, of Health. ) 


214 








BIOCHEMISTRY 


843, PURIFICATION OF A GENETICALLY- 
ALTERABLE COMPONENT OF T2 BACTERIO- 
PHAGE. W. J. Dreyer,* A. Katz* and C. B. 
Anfinsen, Natl. Heart Inst., Bethesda, Md. 

A number of genetically distinct mutants of T2 
bacteriophage have been isolated (Streisinger and 
Franklin, Cold Spring Harbor Symp., vol, XX1I) all of 
which affect a single functional unit controlling the 
host range of the virus. Mutations in the "h"' region 
apparently determine, directly or indirectly, the 
structure of a specific protein component of phage, 
According to Streisinger's studies, this protein may 
be distinguished by its anti-phage serum blocking 
power (SBP), which is genetically inseparable from 
the host range function. The proteins of T2 ghosts, 
solubilized at 0°C in 6M urea, guanidine hydro- 
chloride, dodecylsulfate, and other agents, have been 
examined in the ultracentrifuge. Two peaks were 
observed in each case (major peak 80-90%; sedi- 
mentation constants in 4M guanidine HCl for lighter 
and heavier components, Sf = 1.8 S and 5.3 S), SBP 
could be detected after urea treatment and appeared 
to be associated with the more rapidly sedimenting 
material when separated by means of the Waugh- 
Yphantis cell. In contrast to the centrifugal studies, 
fractionation in 6M urea by column chromatography 
and zone electrophoresis yielded several components, 
SBP was associated with a minor component in both 
methods of separation. The structural analysis of 
this material from various mutants, and of other 
protein components of phage for which genetic maps 
may become available, should provide useful data 
relating to the mechanism of translation of genetic 
information into protein structure. 








844, KINETICS OF AMMONIA METABOLISM IN 
Vivo. George D. Duda* and Philip Handler. Dept. 
of Biochemistry, Duke Univ. School of Medicine, 
Durham, N. C. 
ni5 Hy, D- and L-leucine-N!> and glutamine 

amide-N 5 were given by tail vein to adult rats, 

Groups of rats were sacrificed at intervals; free 

urea, glutamine, glutamate, aspartate, alanine and 

glycine were isolated from their livers and their N!° 
content determined, The N° of whole body urea and 
glutamine amide-N were also measured, At low NH3 
dosage, glutamine synthesis proceeded 7-10 times as 
rapidly as that of urea, From the earliest time the 
isotope content of glutamine amide-N considerably 
exceeded that of glutamate, Thus, glutamine syn- 
thesis is the major factor in maintaining the low 
steady state concentration of NH;. A plot of glutamine 
synthesis vs. NH, dosage yields a characteristic 

Michaelis-Menten plot. Urea synthesis, in contrast, 

proceeded at a rate of 7.5% of the administered dose 

in 20 min over a 50-fold dosage range. Turnover of 
glutamine amide-N, was found to proceed at a rate 

commensurate with the requirements for urea syn- 
thesis by rats on high protein diets. The fate of the 

N of D-leucine was similar to that of NH3, albeit 

somewhat slower; this is compatible with oxidation 

to NH; and the o-keto acid by D-amino acid oxidase, 

After L-leucine administration, isotope appeared in 

glutamate well before glutamine or urea, thus pro- 

viding in vivo evidence that the initial step in L-amino 





acid metabolism is transamination. N15 appeared in 
glycine in significant amounts only after L-leucine 
administration, 
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$45, METABOLISM OF ADENINE-1-N-OXIDE. Doris 





Dunn,* M. Helen Maguire* and George Bosworth 
Brown, Sloan-Kettering Inst. for Cancer Research, 
New York City. 

In some, but not in all, biological systems adenine- 
1-N-oxide (Stevens, Magrath and Brown, Am. Chem, 
Soc, Abstracts, September 1957, p. 22P) elicts 
responses Similar to those obtained with adenine. 

That this oxide can be reduced in vivo is evidenced 

by the conversion, in rats, of adenine-1-N-oxide-8- 
c'* to polynucleotide adenine and guanine. It is 
utilized appreciably less effectively than is adenine. 
The purines of most of the soluble nucleotides were 
labeled to 2-3 times the extent of the nucleic acid 
purines, The adenine from the crude DPN fraction 
was, anomalously, 6 times as active as that from the 
AMP fraction. A large proportion of the radioactivity 
administered appeared in the urine, but neither urea 
nor allantoin accounted for a large percentage of the 
total activity. One radioactive component of the urine 
is 8-hydroxyadenine-1-N-oxide. That also results in 
vitro from the action of xanthine oxidase on adenine- 
T-N-oxide. 








846. DEOXYRIBOSIDE SYNTHESIS BY EHRLICH 
ASCITES CELLS, Mary Edmonds (intr. by R. 
Abrams). Montefiore Hosp. Inst. of Research, 
Pittsburgh, Pa. 

The possible role of purine and pyrimidine ribo- 
sides as precursors of the corresponding deoxyribose 
compounds was investigated in vitro with Ehrlich 
ascites cells. A cell suspension was incubated at 37° 
with either adenosine or cytidine randomly labeled 
vith C!4, When C!4 -adenosine was used with 
unlabeled deoxyadenosine, labeled deoxyinosine was 
recovered after incubation. The molar specific 
activity of the deoxyinosine was identical with that of 
hypoxanthine isolated from it after acid hydrolysis, 
indicating complete absence of C!* from the deoxy- 
ribose moiety. This apparent transfer of a purine 
from ribose to deoxyribose occurred in extracts as 
well as whole cells. When C!4-cytidine was used as 
aprecursor, incubation was followed by addition of 
deoxy carriers, acid hydrolysis of the acid-soluble 
fraction, and chromatographic isolation of cytidine, 
deoxycytidine, cytidine 5'-phosphate and deoxycytidine 
‘phosphate, C14 appeared in the deoxy-compounds 
indicating synthesis from C!4 -cytidine of 0.06 uM/ 
100 mg dry tissue/1 hr incubation. The distribution 
iC“* between cytosine and pentose was identical 
for the initial cytidine and for the recovered ribose 
and deoxyribose derivatives, indicating in contrast to 
the purine experiments, reduction of the ribose with- 
out cleavage of the N-glycosyl bond, Attempts to 
demonstrate this reaction in cell-free systems will 
tedescribed. (Supported in part by grant C3476, 

Natl. Cancer Inst., PHS.) 
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847, BIOCHEMICAL STUDIES OF ARTICULAR 
CARTILAGE. VALUES FOLLOWING IMMOBILI- 
ZATION OF AN EXTREMITY. Lillian Eichelberger 
and Michael Roma.* Div. of Orthopedic Surgery, 
Univ. of Chicago, Chicago, Ill. 

Biochemical changes in articular cartilage in dis- 
use atrophy resulting from experimental immobili- 
zation of an extremity will be presented. The puppies 
from which the cartilage specimens were obtained 
ranged in ages from 10 to 25 wk of age and the length 
of time of immobilization ranged from 2 to 16 wk. 
Values for the distribution of water, nitrogen and 
electrolytes between serum and articular cartilage 
from the joint surfaces of the sound extremity and 
between the serum and articular cartilage from the 
joint surfaces of the immobilized extremity were 
observed, From these biochemical values we have 
estimated quantitatively the distribution of salts, 
water and connective tissue in the mass phases 
(extracellular and intracellular) of the articular joint 
cartilage of both the control and the immobilized 
limbs. Irrespective of age or duration of immobili- 
zation, salient points on experimental articular 
cartilage as a result of disuse atrophy following 
immobilization of an extremity included: 1) an 
increase in total water content resulting mainly from 
increases in the ultrafiltrate water in the extracel- 
lular compartment; 2) a decrease in the extracellular 
solid mass as a result of decreases in both the con- 
nective tissue solids and the chondroitin sulfate mass; 
and 3) a decrease in the percentage of water in the 
chondrocytes. (Supported by Research Grant A-972, 
Natl. Inst. of Arthritis and Metabolic Diseases, PHS.) 





848. STOICHIOMETRIC RELATIONS BETWEEN ATP 
FORMATION AND REDUCED PYRIDINE NUCLEO- 
TIDE CONTENT IN MITOCHONDRIA, Rudolf H, 
Eisenhardt and Liselotte Schachinger (intr. by E. 
Staple). Johnson Fndn., Univ. of Pennsylvania, 
Philadelphia, 

Two phases in the rate of formation of ATP-32 
from P-32 can be distinguished during changes in the 
oxidation-reduction levels of the respiratory carriers 
in suspensions of rat liver mitochondria. This obser- 
vation was made possible by slowing down the rate of 
electron transfer using low temperatures (usually 
7°C) or partial inhibition of cytochrome a;. When 
ADP is added to the (highly reduced) state 4, there 
occurs a jump in the ATP level which precedes estab- 
lishment of the normal rate of phosphorylation asso- 
ciated with state 3. Conversely, addition of substrate 
to the (completely oxidized) state 2 results in a lag. 
The jump is attributed to t»e presence of high-energy 
intermediates (~I) that rapidly form ATP in stoichio- 
metric amounts. Thus the reduced state appears to 
favor a high concentration of ~I (cf. Chance and 
Williams, Adv. Enzymol, 17:65). The magnitude of 
the jump due to pre-formed ~I is approx. 1.5 muM/ 
mg protein and is very nearly equal to the spectro- 
photometrically observed increase of the reduced 
pyridine nucleotide concentration during a state 4 to 
3 transition. Simultaneous changes in the oxidation 
levels of the cytochromes make too small a contribu- 
tion to be detected by this method. The use of low 
concentrations of cyanide to limit the rate of electron 
transfer as well as further effects of this substance 
will also be discussed. 








Elion 


849. EFFECTS OF METABOLITES ON INHIBITORY 
ACTIVITIES OF SYNERGISTIC COMBINATIONS 
OF ANTIMETABOLITES, Gertrude B. Elion, 
Samuel Singer* and George H. Hitchings. Well- 
come Research Labs., Tuckahoe, N. Y. 

When two antimetabolites act synergistically they 
produce inhibitions at levels of the compounds which 
singly would be ineffective. It might be expected that 
the addition of an appropriate metabolite in an amount 
sufficient to block the effects of one analogue would 
therefore block the effects of the combination. How- 
ever, in actuality a much higher concentration of the 
metabolite is required. Thus, the antagonist appears 
to exert a residual inhibitory effect which is made 
evident by the presence of the potentiator. In Proteus 
vulgaris, the effects of the synergistic combination of 
diaminodiphenylsulfone (DDS) and 6-mercaptopurine 
can be reversed by p-aminobenzoic acid (pABA), but 
it requires 10 times as much of pABA to accomplish 
this as it does to reverse the effects of DDS alone. 

In Lactobacillus casei, hypoxanthine at 300 y/ml does 

not restore growth in the presence of a combination 

of purine and 6-mercaptopurine at levels of the 

inhibitors which are individually counteracted by 100 

y/ml of hypoxanthine, The curative effect of the 

combination of 6-azauracil and urethan (62.5 mg/kg + 

12.5 mg/kg on Mammary Adenocarcinoma 755 can 

not be reversed by 50 mg/kg of uracil even though 

this is a sufficient dose of uracil to reverse the 
inhibitory effect of 250 mg/kg of 6-azauracil and the 
minimum effective dose of urethan alone is 50 mg/kg. 








850. OCCLUSION AND PRODUCTION OF ;-AMINO- 
BUTYRIC ACID BY CEREBRAL CORTEX SLICES. 
K. A. C. Elliott and N. M. van Gelder.* Montreal 
Neurological Inst., McGill Univ., Montreal, Canada, 
Y-Aminobutyric acid (GABA) was assayed in terms 
of its Factor I (inhibitory) activity on the crayfish 





stretch receptor neuron, The sensitivity was improved 


and variable interference by glutamate was eliminated 
by adding 5 mM glutamate to all assay solutions. 


Naturally occurring Factor I and GABA are not rapidly 
destroyed by brain suspensions or slices. Brain slices 


absorb added GABA from incubation medium mostly 
into an occult form from which the active substance 
can be released by heat or otherwise. The absorption 
is rapid initially but continues for 2 hr or more. With 
low concentrations of GABA in the medium, the con- 
centration in slices reaches 40 or more times that in 
the medium. The absorption or retention of GABA by 
brain slices is decreased in the absence of glucose and 
nearly abolished in the absence of oxygen. Diaphragm, 
slices of liver and kidney, and disintegrated brain do 
not absorb GABA. The GABA content of brain slices 
increases with increasing glutamate in the medium; it 


is doubled with 25 mM glutamate. When both glutamate 


and GABA are added to the medium no more GABA is 
found in the slice that with GABA alone. The possibilit 
that a balance between free glutamate and GABA may 
influence neuronal activity will be discussed. Neuro- 
muscular activity may be affected similarly in the 
crayfish. Injection of GABA into crayfish induces 
flaccidity whereas glutamate produces a tonic con- 
dition. 
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851. PRESENCE OF A SECOND 17 8-HYDROXY 
(TESTOSTERONE) DEHYDROGENASE IN GUINEA 
PIG LIVER AND KIDNEY. Gerald L. Endahl,* 





Charles D. Kochakian and Barbara R. Endahl,* 

Univ. of Alabama Med. Ctr., Birmingham, 

An enzyme which is able to convert testosterone 
to 4-androstene-3-17-dione has been reported by 
various laboratories from a number of natural 
sources. Furthermore, this enzyme has been shown 
to require diphosphopyridine nucleotide (DPN) as a 
co-factor. This enzyme in guinea pig liver and 
kidney now has been found to be associated primarily 
with the mitochondrial fraction, and another enzyme 
has been found primarily in the supernatant fraction 
which requires triphosphopyridine nucleotide (TPN) 
as a co-factor, Although the 2 enzymes convert the 
17 6-hydroxyl of testosterone to a ketone, the co- 
factors are not interchangeable. The addition of both 
DPN and TPN to homogenates of liver and kidney will 
result in a summation of the activities of the respec- 
tive enzymes, Both enzymes demonstrate maximum 
activity at pH 9.5. The TPN linked enzyme, in con- 
trast to the DPN linked enzyme, does not have a 
sharp pH curve for optimum activity. The pyro- 
phosphate buffer concentration was optimal for both 
enzymes between 0.12 and 0,21 M. The optimum 
DPN concentration was 1000 ug/ml of reaction mix- 
ture and the optimum TPN concentration was 500 
ug/ml. The ratio of the activities of the DPN:TPN 
linked enzymes is roughly 2:1 for liver and 1:4 for 
kidney. 





852. DIAPHORASE ACTIVITIES IN LIVER CYTO- 
PLASMIC FRACTIONS. Lars Ernster (intr. by 
W. F. Goebel). Wenner-Gren Inst., Stockholm, 
Sweden. 

The diaphorase activities of rat liver cytoplasmic 
fractions were determined by measuring the rates of 
reduction of 2,6-dichlorophenolindophenol by reduced 
di- and triphosphopyridine nucleotides (DPNH and 
TPNH). Typical values (sM DPNH and TPNH, respec- 
tively, oxidized min-! gm-! wet wt liver at pH 7.5) 
were: mitochondria, 2.9 and 1.0; microsomes, 10,2 
and 2,0; supernatant (105,000 g, 60 min), 20,0 and 
20.0. The values for the supernatant could be 
increased 2-4 times if the fractionation was made in 
0.25 M sucrose containing 3% serum-albumin or 
polyvinylpyrrolidone rather than in sucrose alone, 
Cytochrome c and ferricyanide were inactive as 
electron acceptors in the supernatant; methylene- 
blue reacted at about half the rates obtained with 
2,6-dichlorophenolindophenol in all 3 fractions. The 
supernatant activities with DPNH and TPNH were not 
additive; the two activities remained equal upon 20- 
fold purification of the enzyme and were equally 
sensitive to p-chloromercuribenzoate, atabrine, or 
flavin adenine dinucleotide; flavin mononucleotide 
gave no inhibition. Acetone-treatment of the par- 
ticulate fractions increased the TPNH-diaphorase 
activity, with a shift of the TPNH/DPNH activity ratio 
towards unity. Soluble diaphorases equally active 
with DPNH and TPNH could also be demonstrated in 
other tissues, including some neoplasms, where 
particulate TPNH-diaphorase activity was virtually 
absent. The data are consistent with the hypothesis 
that the DPNH- and TPNH-diaphorase reactions are 
catalyzed by a common enzyme, and that the relatively 
low TPNH-diaphorase activity found in mitochondria 
and microsomes is due to a specific inhibitory 
principle present in these structures. 
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953, EFFECT OF NITRO COMPOUNDS ON POLY- 
MORPHONUCLEAR LEUCOCYTES. Frances L, 
Estes (intr. by A. C. Griffin). Baylor Univ. Col- 
lege of Medicine, Houston, Texas, 

Although 2,4-dinitrophenol has been used in in 
vitro metabolic studies, the effect of other nitro 
compounds on individual tissues has not been as well 
examined. For preliminary screening, the oxygen 
consumption of polymorphonuclear leucocytes obtained 
from the intraperitoneal exudates of guinea pigs was 
used as criteria of effect. At pH 7.0 and 37°C inor- 
ganic nitrates and nitrites have no effect on the 
oxygen consumption of the cells except at such high 
concentrations that the decrease be attributed to the 
high ionic strength. In the presence of 10 4M of nitro- 
benzene the oxygen consumption is reduced markedly 
and there is no recovery during 2-hr experiments. 
Aliphatic nitro compounds have a similar effect. At 
low concentrations a slow recovery occurs, At the 
end of 2hr the rate of oxygen consumption by the 
cells approaches that of the controls. At higher con- 
centrations of nitro compounds the apparent recovery 
is accounted for by the blank, In contrast to sodium 
nitrite, aliphatic nitro compounds show evidence of 
non-enzymatic oxidation and nitrate formation. Thus 
only a fraction of the observed oxygen consumption 
represents oxidation by the cells, Since the corre- 
sponding alcohols, at comparable concentrations, have 
no effect on the oxygen consumption the inhibition 
appears to be an effect of the nitro compounds per se, 
(Supported by Contract No. 68466 of Air Pollution 
Medical Program, DHEW.) 


854, EVIDENCE FOR FORMATION OF METAPHOS- 
PHATE DURING YEAST HEXOKINASE REACTION. 
Henry E. Evert (intr. by Edward Muntwyler). 

e Univ. of New York College of Medicine, 
Brooklyn, N. Y. 
Crystalline yeast hexokinase was prepared from 
starch-free baker's yeast by the methods of Kunitz 

and McDonald, and of Berger et al. Inorganic phos- 

phate changes were followed with the method of Fiske 

and SubbaRow during the enzymatic conversion of 
glucose to glucose-6-phosphate. A small periodic 
fluctuation in inorganic phosphate was observed during 
the hexokinase reaction. Present evidence indicates 
that metaphosphate derivatives are formed during the 
hexokinase reaction. Samples were analyzed for the 
metachromatic reaction concurrently with the Fiske 
and SubbaRow method for inorganic phosphate from 

the same liexokinase reaction. The results indicate 

that as ortho- (or pyro-) phosphate increases, the 

metaphosphate decreases and vice versa during the 
teaction. The present observations suggest that 
metaphosphate may act as an intermediate in reactions 
involving ATP changes, 





Farnsworth 


855. CARBOHYDRATE RESERVES OF YEAST 
CELLS. Frank W. Fales. Dept. of Biochemistry, 
Emory Univ., Emory University, Ga. 

Yeast cells may contain 3 distinct reserve carbo- 
hydrates: trehalose, alkali-extractable-glycogen 
(E-glycogen), and unextractable glycogen (U-glycogen). 
U-glycogen is readily dissolved by treating the alkali 
residuum with 10% trichloroacetic acid, It has char- 
acteristics similar to mammalian glycogen, In con- 
trast, E-glycogen retrogrades to an insoluble product 
upon removal of the alkali. This suggests 2 distinct 
yeast glycogens. During aerobic assimilation of 
glucose (0.2%) by a 1% yeast suspension, both glycogens 
reached maximal concentrations close to the time when 
the glucose became limiting (1-1/4 hr), However, 
trehalose synthesis continued during the entire 4-hr 
period of the experiment. During the rapid endogenous 
respiration of yeast cells loaded with glycogen, there 
are 2 components of oxygen consumption, one pro- 
gressing at a much more rapid rate than the other. 
This suggests that 2 reserve materials are being 
metabolized simultaneously. The identity of the 2 
endogenous substrates could not be established with 
certainty. Trehalose synthesis continued during the 
course of the rapid endogenous respiration while both 
the U- and E-glycogen decreased in concentration, 
Therefore, trehalose may have been derived from 
either or both of the glycogens. The combined 
respiration and fractionation data best fit the following 
hypothesis: the slow component of oxygen consumption 
was derived from E-glycogen oxidation; the trehalose 
was derived from U-glycogen; and the fast component 
of oxygen consumption was derived from the oxidation 
of some non-carbohydrate material, possibly bound 
acetate (respiratory quotient = 1). 


856. INFLUENCE OF ANDROGENS ON RAT VENTRAL 
PROSTATE OXIDATIVE AND SYNTHETIC PROC- 
ESSES IN VITRO. Wells E, Farnsworth (intr. by 
Wilson D. Langley). Gen. Med, Research Labs., 
VA Hosp., Buffalo, N. Y. 

The mode of action of testosterone (and certain 
other steroids) upon the in vitro oxidative and syn- 
thetic processes of rat ventral prostate has been 
studied, Catalytic amounts (5-100 ug) of testosterone 
in the minces lowers the respiration rate, and 
diminishes the incorporation of acetate into citric and 
fatty acids, Comparable quantities of androsterone 
and androstenedione slowed the metabolism about as 
much as testosterone but etiocholan-17(b)-ol-3-one 
had little effect. As the testosterone appeared to 
impede activation of acetate, several phases of this 
activation have been studied. Whereas ATP (1.8-7.2 
mg/vessel) increased the incorporation of c!4 -acetate 
into fatty acids; testosterone nullified this effect. 
Adenyl-C!4 -acetate and C!4-acetyl Co A both failed 
to bypass the androgen effect. Although the total 
counts were the same, the specific activity of expired 
CO, from C* -acetate had a higher specific activity 
with testosterone than without it. On the other hand, 
while the pools of free amino acids were of equal size, 
the radioactivity was over twice as high in the 
absence of testosterone as in its presence. The effect 
of testosterone upon transamination of the amino acids 
of the prostate is being investigated. 











Feigelson 






857. KINETICS OF NUCLEIC ACID TURNOVERS 
DURING ENZYME INDUCTION IN THE RAT. 





? 
and Surgeons, Columbia Univ., New 

York City. 

Intraperitoneal tryptophan injection induces a 
transient tenfold elevation in rat liver tryptophan 
peroxidase (TPO) activity. RNA and DNA turnovers 
were determined at various time post-tryptophan 
administration by two hour incorporations of inor- 
ganic P?2 into nucleic acids. In this manner, the 
role of nucleic acids as initiators of enzyme induc- 
tion, and other kinetic relationships were investi- 
gated. During the first 5 hr post-tryptophan injection 
the rate of enzyme protein synthesis is elevated, 
whereas P2 incorporation into RNA occurs at con- 
trol rates. However, stimulation of RNA turnover to 
3 times control values occurs between 8 and 15 hr 
post-tryptophan injection while the TPO concentration 
is falling. Both TPO activities and RNA turnovers 
return to control levels by 20 hr. Cell fractionation 
studies indicate that the bulk of the increased RNA 
turnover occurs in the microsomal fraction. DNA 
turnover is only slightly altered throughout the 
experiment period. The synthesis of TPO enzyme 
protein is thus neither preceded nor accompanied by 
increased P2 incorporation into RNA; subsequent to 
the protein synthesis a burst of RNA synthetic activity 
ensues which continues for 7 hr. Assuming a causal 
relationship exists, these findings suggest that a pre- 
existent RNA template for TPO enzyme protein syn- 
thesis may be utilized and consumed during the period 
of rapid enzyme protein synthesis and subsequently 
replenished. This implies that RNA may serve as a 
reactant which is consumed during protein synthesis. 


858. INTERMEDIATE PRODUCTS IN ENZYMATIC 
DEGRADATION OF UROCANIC ACID. Robert H. 
Feinberg (intr. by H. S. Olcott). Dept. of Physi- 
ological Chemistry, Univ. of California School of 
Medicine, Berkeley, and Palo Alto Med. Research 
Fndn., Palo Alto, 

As part of the enzymatic degradation of histidine to 
glutamic acid in mammalian liver, urocanic acid is 
converted to N-formiminoglutamic acid by crude 
"“urocanase" preparations. To study the ring-opening 
reaction, urocanase was purified about 30-fold and 
incubated anaerobically with a «-C14-urocanic acid, 
Paper chromatography and electrophoresis of the 
mixture yielded evidence for the formation of 2 
products: one (I) had an ultraviolet absorption peak 
at about 264 mp; the other (II) had only an end- 
absorption. No N-formiminoglutamic acid was found. 
The formation of I paralleled the disappearance of 
urocanic acid with no observable time lag. I disap- 
peared rapidly when incubated with crude liver extract. 
The nature of the product formed from I is under 
investigation. It is proposed that I is imidazolone- 
propionic acid, and that it is a true intermediate of the 
urocanase system. II was purified by electrophoresis 
at pH 4.6. It was not separable from synthetic formyl- 
L-isoglutamine by the above electrophoresis nor by 
paper chromatography with 2 solvents, Tentatively, 

II appears to be formylisoglutamine., Evidence will be 

presented that II is an artifact formed by a non- 

enzymatic reaction. The reduction of dichlorophenol- 
indophenol dye or ferricyanide by mixtures of urocanic 
acid and urocanase was found to be due to a non- 

enzymatic reaction with I. 
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859, DIFFERENTIAL EFFECT OF 3-AMINO-1,2,4. 
TRIAZOLE ON CATALASE OF ERYTHROCYTES 
AND OF LIVER. Robert N. Feinstein, Div, of 
Biological and Med. Research, Argonne Natl, Lab, 
Lemont, Ill. 

It has been well established that 3-amino-1,2,4. 
triazole (AT), upon injection into an animal, brings 
abeut a striking reduction in the catalase activity of 
liver and other solid tissues but has no effect on the 
catalase of the erythrocytes. Since the presence ofa 
tumor has the same differential effect on blood 
and the catalase of solid tissues, an explanation of the 
differential effect of AT may be of value in eluc 
that of tumors, It has been found that AT fails to affect 
erythrocyte catalase simply because it enters the red 
blood cell poorly or not at all. This has been demon- 
strated in two ways: 1) AT reduces the catalase 
activity in vitro of red blood cells laked with distilled 
water but has no effect on the catalase of intact red 
cells suspended in normal saline; and 2) after injection 
of AT, some 8 times as much of the chemical can be 
recovered per unit weight or volume from liver or 
blood plasma as from packed erythrocytes. (Work 
performed under the auspices of U. S, Atomic Energy 
Comm.) 





860. CONCENTRATION AND HYDROXYLATION OF 

FREE PHENYLALANINE IN ADRENAL GLANDS, 

J. H. Fellman and M. K. Devlin (intr. by E, §, 

West). Depts. of Neurology and Biochemistry, 

Univ. of Oregon Med. School, Portland. 

Adrenal glands of beef, rabbit, guinea pig, rat, 
monkey, human, were found to contain free phenyl- 
alanine. This was identified by paper chromatography 
and quantitatively determined by a modification of 
Kapeller-Adler's Method (Biochem, Ztschr. 252:185, 
1932). There appears to be more phenylalanine in 
medullary than in cortical tissue. Human adrenals 
contain 0,7-1.5 mg free phenylalanine/gm wet weight 
while adrenals of lower animals contain smaller _ 
amounts (rat 0,2 mg/; monkey 0.3-0.5 mg/gm), The 
presence of large amounts of free phenylalanine in 
adrenal tissue suggests that this amino acid playsa 
role in epinephrine biosynthesis. When fresh beef 
adrenal medulla slices were incubated with phenyl- 
alanine-3-C!4 a small amount of labeled tyrosine 
and o-tyrosine appear. When ascorbic acid is added 
to the incubation mixture, greater amounts of radio- 
active tyrosine and o-tyrosine were isolated. Boiled 
control slices containing the same additions were 
almost as effective for hydroxylation of the labeled 
phenylalanine as were the unboiled slices, Further- 
more, beef adrenals normally contain free o-tyrosin. 
Thus the adrenal system appears similar to the chel- 
ical hydroxylation system of Udenfriend et al. (J. 
208:731, 1954), and if it is operative in vivo c 
account for o-tyrosine found in adrenal glands and for 
ortho hydroxylated phenyl compounds found in small 
amounts in normal urine and in large amounts in the 
urine of individuals with phenylketonuria, 
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961. ENZYMATIC REDUCTION OF §-HYDROXY-6 - 
METHYL GLUTARYL COENZYME A (HMGCoA) 
TO MEVALONIC ACID IN YEAST. J. J. Ferguson, 
Jr.,* I. F. Durr* and H. Rudney. Dept. of Bio- 
chemistry, Western Reserve Univ., Cleveland, 
Ohio. 

The proved efficiency of mevalonic acid as an 
isoprenoid and sterol precursor in mammalian tis- 
sues and microorganisms prompted a study of the 
biosynthesis of this compound from HMGCoA. C}4- 
HMGCoA was prepared by the condensation of acetyl- 
1-c!4, coenzyme A, and acetoacetyl coenzyme A, in 
the presence of highly purified yeast HMGCoA- 
condensing enzyme. The C°"-HMGCOoOA was isolated 
from the reaction mixture by charcoal adsorption and 
paper chromatography. The conversion to mevalonic 
acid from C!4-HMGCoA was measured by the incor- 
poration of isotope into mevalinic acid. The latter 
was isolated from reaction mixtures with unlabeled 
carrier mevalonate by chromatography on acid celite. 
Its identity and purity were further established by 
conversion to the dibenzyl ethylenediamine salt and 
recrystallization to constant specific activity. Incu- 
pation of C!4 -HMGCoA in a dialyzed particle-free 
supernate from baker's yeast resulted in incorpora- 
tion of 3% of total counts added, into mevalonic acid. 
When this incubation was carried out in the presence 
of a system for generating reduced pyridine nucleo- 
tide, incorporation of counts from C!4-HMGCoA was 
of the magnitude of 40% of total counts added. These 
data provide evidence for a metabolic pathway from 
acetate to mevalonic acid via HMGCoA, and thus sug- 
gest HMGCoA to be a sterol precursor in yeast. 


862. SOME FACTORS INFLUENCING EXCRETION OF 
BETA-AMINOISOBUTYRIC ACID (BAIB). Kay 
Fink and Robert M, Fink. Biophysics and Physi- 
ological Chemistry Depts., Univ. of California, 
Los Angeles, and VA Hosp., Long Beach, 

Nearly 40% of normal human subjects excrete 
conveniently detectable amounts of BAIB (over 0,15 
mM/1.), while the rather wide variety of experimental 
animals studied tended to produce such levels of 
urinary BAIB only after administration of an exoge- 
nous precursor such as thymine. Accordingly, data 
on factors affecting the normal levels of BAIB 
excretion have had to rest primarily on clinical 
studies. A tendency toward abnormally high or 
variable urinary excretion of BAIB appears to be 
associated with some types of neoplasia (e.g., 
myelogenous but not lymphocytic leukemias), but at 
least a part of the abnormal findings are apparently 
related to therapeutic regimes rather than to the 
neoplastic process itself (Proc. Soc. Exper. Biol. 
and Med. 78:135, 1951), Administration of nitrogen 
mustard, for example, caused an increase in BAIB 
excretion for 1-3 days, followed by a decline to or 
below previous levels, A similar rise and fall was 
generally observed after vitamin B)) administration 
ina small series of pernicious anemia cases, A 
tendency toward high and variable excretion of BAIB 
has also been noted in a group of children with 
Mongolism (Am. Z. Mental Def, 61:530, 1957) and a 
preliminary study of about 40 epileptics suggests an 
increased incidence of moderate to high urinary 
BAIB concentrations and BAIB to alanine ratios in 
this group. A group of 80 diabetics, on the other 
hand, showed a subnormal incidence of detectable 
BAIB excretion, without a comparable decrease in 
alanine and other common urinary amino acids. 
(Supported in part by Cancer Research funds of Univ. 
of California and by PHS Grant C-1669.) 
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863. TISSUE AUTOSENSITIVITY IN ANIMALS: 
ANTITUMORAL AUTODEFENSES IN MAN AND 
THEIR POSSIBLE THERAPEUTIC EFFECT. 
James W. Finney,* Dale A. Clark,* Russell H. 
Wilson* and Orville Wyss. Univ. of Texas Radio- 
biological Lab., and McKinney VA Hosp., Austin. 
It was found that various tissue proteins were 

liberated into the bloodstream of rats following 

whole-body exposure to low doses of Co®? and X-ray 
irradiation; these proteins persisted for about 96 hr. 

It was noted chat, within a postirradiation period of 

5-40 days, the plasma of these animals gave a posi- 

tive immunological reaction either with a homologous 

tissue extract or with plasma obtained in the 0-96 

postirradiation period. Following X-ray therapy of 

patients with squamous cell carcinoma, reticulum 
cell sarcoma, Hodgkins disease, or melanoma, the 
serum of some patients gave a positive immunologi- 
cal reaction with the individual's own tumor homog- 
enates, There seems to be a correlation between the 
concentration of this material and growth or regres- 
sion of the tumor. A melanoma patient was given 
material to elevate the level of these reactive serum 
components, which were then concentrated and 
injected into subcutaneous metastatic nodules. Con- 
sistently, within 24 hr, injected nodules developed an 
inflammatory reaction followed by significant 

decrease in size. After repeated injections, a 

similar response was noted in several distal nodules, 

Histologic examination of nodules revealed gener- 

alized necrosis and fibroblastic infiltration, unlike 

findings in an untreated control nodule. (The authors 

gratefully acknowledge the cooperation of Drs, E. 

Emory and W. DeGender. ) 


864. MECHANISM OF ACTION OF PARATHYROID 
HORMONE. Hilliard E. Firschein,* George R. 
Martin,* B. J. Mulryan* and William F, Neuman. 
Dept. of Radiation Biology, Univ. of Rochester, 
Rochester, N. Y. 

The effect of parathyroid extract upon serum 
levels of citrate, pyruvate, and lactate has been 
investigated. In confirmation of Alwall (Acta. med. 
scandinav. 116:337, 1944) citrate levels rose follow- 
ing the subcutaneous injection of parathyroid extract, 
and fell after parathyroidectomy. The intravenous 
injection of parathyroid extract caused an immediate 
rise in serum citrate, reaching a maximum in 2 hr. 
Paralleling this rise was an increase in serum inor- 
ganic phosphate. Calcium levels did not reach a 
maximum until 5-7 hr following the intravenous 
injection. Arterial-venous blood differences were 
determined for various tissues. Bone blood was 
collected by cannulation of a hole drilled into the 
spongy portion of the femur. Sr®°? clearances 
revealed that only part of the blood collected in this 
manner was actually venous outflow from bone. Of 
the tissues examined, bone was found to be the main 
source of serum citrate, The production of citrate 
by bone increased after parathyroid injections, and 
decreased after parathyroidectomy. Studies, in vitro, 
of the solubility of bone mineral indicated that citrate 
can exchange with phosphate on the surface of the 
hydroxy apatite crystal (Armstrong and Singer, Bone 
Structure and Metabolism, edited by Wolstenholme 
and O'Connor, Boston; 1956, p. 103). The new bone 
salt, containing citrate showed an increased solubility, 
which may account for the rise in serum calcium 
classically attributed to the action of parathyroid 
hormone. 
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865. MOLECULAR SIZE OF G-GLOBULIN BY 
SCATTER OF LIGHT. Ella H. Fishberg. Bio- 
chemical Lab., Beth Israel Hosp., New York City. 
Sera of low albumin/globulin ratio which, on free 

electrophoresis, showed g-hyperglobulinemia could 

be divided into a) myeloma characterized by pro- 

teinuria without edema and b) immune sera and those 

from collagen diseases (rheumatoid arthritis and 
hepatic cirrhosis), edema without proteinuria. Where 

the molecular weight of normal g-globulin is mM 

(m = 1), a hypoinesis that in (a) m< 1 and in (b) m> 1 

of the order of magnitude of an antibody, was proven 

by measuring the intensity, I, of the scatter of light of 
various wave lengths transmitted in various directions 
through a 1/100 aqueous dilution of (a) and (b) where 
the g-globulin was presumed to exist as isotropic, 
randomly distributed molecules. Where I = Kv/N = 

Cwm (w is weight concentration and N the number of 

particles in unit volume), the optical clarity of (a) as 

contrasted with the extreme turbidity of (b) proves 
that in (a) m is very small (proteinuria) and N very 
large (no edema), while in (b) N is very small (edema), 
and m large (no proteinuria). Since the saline dilution 
of both (a) and (b) scattered no light, it may be pre- 
sumed that the g-globulin particles are now oriented 
in the field of the ion and are anisotropic. This dif- 
ference of turbidity between the aqueous and saline 

solutions of the same serum can be interpreted as a 

quasi Kerr effect or electroptic shutter, a light signal 

whose magnitude was used for measurement of the 
size of the large, loosely packed g-globulin particles 
in immune sera and those of collagen diseases, show- 
ing they are both of the order of magnitude of an anti- 
body. It is being used for experimental screening of 
blood donors. 


866. MECHANISM OF GLUTAMIC DEHYDROGENASE 
REACTION. Harvey F. Fisher (intr. by Paul D. 
Bartlett), Edsel B. Ford Inst. for Med. Research, 
Detroit, Mich. 

The glutamic dehydrogenase reaction is custom- 
arily written as involving an imino intermediate. 
However, direct evidence for such an intermediate is 
lacking. We have found that L-glutamic acid formed 
enzymatically in a tritiated medium at pH 8 does not 
incorporate any tritium in excess of the small amount 
due to enolization of the «-ketoglutarate. The validity 
of the method was established by proving that the 
carbon-bonded hydrogen atoms of L-glutamic acid do 
not undergo exchange with a rapidity comparable to 
that of the readily exchangeable nitrogen- and oxygen- 
bonded hydrogen atoms. Levy and Vennesland (J. 
Biol. Chem. 228:85, 1957) have previously shown that 
the a-hydrogen atom of glutamic acid is transferred 
directly from the reduced nicotinamide ring of DPNH. 
We have also found that when L-glutamic acid was 
allowed to react with the enzyme and N oe in the 
absence of DPN*, no incorporation of N°’ greater 
than that of the non-enzymatic control was found in 
the glutamic acid. These findings permit us to 
eliminate a large number of otherwise possible 
mechanisms from further consideration. The exist- 
ence of an imino intermediate, either as a free 
compound or as a part of an enzyme-intermediate 
complex, is consistent with the known facts but is not 
necessarily required by them. 
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867. ENZYMATIC ACTIVITIES IN CHICK EMBRYOS, 
J. R. Fisher, M. Ceska, and 8S. K. Chan (intr. by 





Sidney W. Fox). Chemistry Dept., Florida State 

Univ., Tallahassee, 

Arginase activities have been measured in crude 
homogenates of developing chick embryos and extra- 
embryonic membranes from the Ist to the 7th day of 
incubation. The activity of each tissue was found to 
decrease at least 20-fold per mg moist weight. This 
is in agreement with a previous report in the case of 
embryo homogenates (Needham and Brachet, compt. 
rend. soc. biol. Paris, 118:840). When homogenates 
of endoderm tissue, separated from the non-vascular 
yolk sac, are mixed with embryo homogenates, the 
resulting activity is lower than the embryo alone, 
This result led to the discovery of an inhibitor in the 
endoderm homogenates. Subsequently the inhibitor was 
shown to be present in vascular yolk sac, embryo and 
several tissues of hatched chicks, The inhibitor is 
active against commercial beef liver arginase as 
well as embryo argiriase. Adenosine deaminase 
activity has been measured in homogenates of embryos 
from the 6th to the 15th day of development. As in the 
case of arginase an inhibitor plays a major role in 
determining the level of activity observed. Studies of 
the nature of the arginase inhibitor will be described, 





868. DEOXYCYTIDYLATE HYDROXYMETHYLASE 
OF VIRUS-INFECTED E. COLI. Joel G. Flaks* 
and Seymour S, Cohen. Dept. of Biochemistry, 
Univ. of Pennsylvania School of Medicine, 
Philadelphia. 

An enzyme, deoxycytidylate hydroxymethylase, 
has been found in extracts of E. coli B infected with 
any bacteriophage containing hydroxymethyicytosine 
(HMC) (Biochim. et biophys. acta 25:667, 1957). This 
enzyme catalyzes the addition of formaldehyde to the 
5 position of deoxycytidylate in the presence of tetra- 
hydrofolic acid. The enzyme activity is absent from 
extracts prepared from uninfected cells disrupted in 
a number of ways, from extracts of cells infected 
with T1, and from intact or osmotically disrupted T6 
virus, The mixing of extracts from T6-infected cells 
with that from uninfected cells did not increase or 
decrease activity. The activity is detectable 3 min 
after infection, and increases linearly to a maximum 
at 15-20 min. At this time at least twice as much 
enzyme can be extracted than is necessary for the 
maximal rate of virus DNA synthesis. Infection in 
the presence of 5-methyltryptophan prevents appear- 
ance of the enzyme; the inhibition may be released 
by subsequent addition of tryptophan. Essentially 
normal production of enzyme was obtained on infection 
with heavily irradiated (ultraviolet light) T6 which 
was incapable of multiplication or appreciable 
multiplicity reactivation. It may be suggested that 
enzyme production requires protein synthesis in the 
infected cell. Although enzyme production is essential 
to the subsequent multiplication of DNA and virus, 
the induced biosynthesis appears independent of these 
syntheses, 
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869. FATE OF DOUBLE LABELED HOMOLOGOUS 
SERUM PROTEINS IN RATS. Sidney Fleischer,* 
Felix Haurowitz, Harry Walter* and Arthur Lietze.* 
Chemistry Dept., Indiana Univ., Bloomington. 

Rat albumins, RtA(S* C*), and globulins, RtG(S* C*), 
biosynthetically labeled with S*> -yeast and C!4 - 
chlorella protein hydrolyzate were injected into rats. 
The fate of these double labeled proteins was com- 
pared with that of s35-rat albumins trace labeled with 
131, RtA(S*)I*. The relative specific activities, RSA, 
of S35 in the organ proteins after i.v. injection of 
RtA(S* C*), RtG(S* C*), RtA(S*)I*, or S*° -amino acids 
are approximately the same. When RtA(S* C*) or 
RtG(S* C*) are injected, the S*° and C!* labels dis- 
appear from the serum at about the same rate. The 
relative isotope ratio, RIR(S*/C*), which is defined 
as RSA(S*)/RSA(C*), is equal to or slightly greater 
than 1.0 and does not exceed 2.1 for most organs. 
After injection of RtA(S*)I*, the RIR(S*/I*) values of 
the organ proteins increase steadily with time and in 
many instances reach values approaching 100 after 9 
days. The RSA values in the organ proteins following 
the injection of an enzyme digest of I/31-proteins are 
~ psamonneeat 1/100 of those following the injection of 

-amino acids. Evidently, the I/3! label is rapidly 
excreted whereas S*° and C!4 amino acids are incor- 
porated for the synthesis of new protein. (Supported 
by PHS, Natl. Science Fndn., Office of Naval Research 
and Atomic Energy Comm.) 





870, CHOLINESTERASE ACTIVITY AND MUSCLE 
RESPONSE TO ACETYLCHOLINE. Joseph H. 
Fleisher, John W. Howard and Joseph P. Corrigan 
(intr. by Bernard J. Jandorf). USA Chemical 
Warfare Labs., Army Chemical Center, Md. 
2-Pyridine aldoxime methiodide (2-PAM), a potent 

reactivator of inhibited cholinesterase (ChE) (Wilson, 

Biochim. et biophys. acta 18:168, 1955) was used to 

study the correlation between the recovery of ChE of 

isolated frog rectus abdominis muscle (f.r.a.m.) and 
its response to acetylcholine (ACh) following pre- 
treatment with isopropyl methyl phosphonofluoridate 

(GB). Addition of 2-PAM to muscle which had been 

incubated with GB produced 88% desensitization of 

the response of f.r.a.m. to ACh. This was accom- 

panied by 71% and 35% recovery of the ChE activity of 

the intact and homogenized muscle respectively (when 
referred to controls from the contralateral muscle of 

the same frog). Following pretreatment with GB, a 

2-hr rinsing with ACh (3 ug/ml) produced 61% 

desensitization of the response of f.r.a.m, accom- 

panied by 24% and 4.5% recovery of intact muscle 

and homogenate ChE respectively. Control experi- 

ments showed absence of uncombined GB in the mus- 

cle after rinsing with ACh solution. The results 
indicate a greater effectiveness of the 2 quaternary 
amines; 2-PAM and ACh, in reactivating super- 
ficially situated enzyme as compared with enzyme 
within the interior of the muscle. This explanation 

is supported by the histochemical findings of Koelle 

(Science 125:1195, 1957) concerning the higher degree 

of reactivation by 2-PAM of peripheral as compared 

to internal ganglionic ChE. 
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871, METABOLISM OF f'3!-LABELED ACETIC AND 
PROPIONIC ACID DERIVATIVES OF THYROXINE 
AND TRIIODOTHYRONINE. Eunice V. Flock, 
Jesse L, Bollman and John H. Grindlay. Mayo 
Clinic and Mayo Fndn., Rochester, Minn. 

The metabolic products of 1}31.jabeled thyroxine 
and triiodothyronine and their acetic and propionic 
acid derivatives have been compared in 3 groups of 
rats, namely, control rats, rats with biliary fistulas, 
and dehepatized rats. The triiodo compounds were 
metabolized faster than the tetraiodo compounds, 
The metabolic products of the former appeared more 
rapidly in urine and bile, while the tetraiodo com- 
pounds remained in the blood longer. More inter- 
mediary iodine compounds appeared after adminis- 
tration of the triiodo compounds, Much less I!3! was 
excreted in the urine of rats without livers and larger 
amounts remained in the blood. The I/3! compounds 
of blood, urine and bile were separated by paper and 
column chromatography. Inorganic iodide was the 
chief substance excreted in normal urine after 
administration of any of the 6 iodine compounds, 
while the chief 1/31 compound excreted in bile was a 
conjugate hydrolyzable by 8-glucuronidase. In 
dehepatized rats organic metabolites accumulated in 
the blood and urine but this was considerably less 
than that in dehepatized dogs injected with either 
thyroxine or triiodothyronine. Studies of the meta- 
bolic products of the acetic and propionic acid 
derivatives of these substances in dogs are also in 
progress. One of the organic metabolites of triiodo- 
thyronine and triiodothyropropionic acid excreted in 
the urine by the dehepatized dog is a conjugate 
hydrolyzable by phenolsulfatase (Mylase P). 





872, BREAKDOWN OF NUCLEOTIDES BY 
HOMOGENATES OF THE FLEXNER-JOBLING 
CARCINOMA. Paul J. Fodor, P. Tomashefsky* 
and C. Funk, Dept. of Biochemistry, New York 
Med. College and Funk Fndn. for Med. Research, 
New York City. 

In the course of the anaerobic incubation of tumor 
homogenates with bicarbonate-phosphate buffer, 
MgCl2 and, respectively, ATP, ADP, adenosine-5- 
phosphate (AMP-5) or adenosine, CO, is resorbed, 
while equivalent amounts of NH3 are liberated. 
Adenosine-3-phosphate (AMP-3) is attacked very 
slowly and adenine not at all. The dephosphorylation 
of ATP to AMP-5 and the deamination of adenosine 
to inosine is strongly accelerated in homogenates 
from regressing tumors (RTH), while the deamination 
of AMP-5 to inosinephosphate is constant and 
independent of the stage of tumor development. All 
these conversions are inhibited by fluoride to various 
degrees. Since AMP-3 is relatively stable towards 
enzymic attack, but also reacts more slow!y in the 
adenylic kinase system to form ADP, glycolysis of 
fructose 1,6 diphosphate (FDP) in the presence of 
AMP-3 and endogenous ATP is much slower with 
non-regressing tumor homogenates (NRTH), but also 
less dependent upon the nucleotidase levels in RTH 
and NRTH. In the presence of sufficient amounts of 
FDP the formation of lactic acid (LA) by NRTH is 
nearly the same with ATP and AMP-5 plus endogenous 
ATP, while with RTH it is strongly reduced, espe- 
cially in the presence of AMP-5,. Assuming complete 
deamination of the nucleotides of the medium, only 
1/3 of the CO» retained by the tumor glycolysates 
(Arch, Biochem, Biophys. 71:403, 1957) can be 
accounted for. Especially high CO, deficits were 
observed with a number of compounds added to the 
medium, some of them glycolysis intermediates, All 
data pertain to the non-necrotic portion of the tumors. 








Forchielli 


873. ENZYMATIC PROPERTIES OF A STEROID 4‘ 
-5a HYDROGENASE. Enrico Forchielli* and 
Ralph L Dorfman, Worcester Fndn. for Exptl. 
Biology, Shrewsbury, Mass. 

Rat liver homogenate particles sedimenting at 
78,000 x g have been shown to contain a 44 5a 
hydrogenase which reduced the 4‘ grouping of 11- 
deoxycortisol exclusively to the 5¢ (allopregnane 
and androstane) derivatives (J. Biol. Chem. 223:443, 
1956). A preparation with a turnover number of about 
200 (based on a protein molecular weight of 100,000) 
has been obtained after repeated washing and resedi- 
mentation with isotonic KCl. The particles could be 
lyophylized and stored in the cold for about 10 days 
without significant loss in activity after which time 
the activity dropped rapidly, Enzyme reactions were 
carried out by incubating 0.5 uM of steroid in the 
presence of a TPNH gene rating system with an 
amount of particulate preparation equivalent to 100 
mg wet weight of rat liver. The reaction was ter- 
minated and the steroid simultaneously extracted by 
shaking with methylene dichloride. The enzyme 
activity was determined by ultraviolet absorption in 
the region of 240 mt. The reaction rates were found 
to be constant over a period of 10 min at 37°C in an 
atmosphere of nitrogen. Conjugated dienones such as 
prednisolone, 4! - deoxycorticosterone, prednisone 
and 4° - cortisol were not reduced by the enzyme 
preparation and similarly 2 o-methylcortisol was not 
reduced; 19 - nor compounds (17 «-methyl,19- 
nortestosterone, 17 2-ethyl, 19-nortestosterone and 
19-nortestosterone) were reduced at a rate 20% less 
than testosterone. 








874, INHIBITION OF CHYMOTRYPTIC HYDROLYSIS 
OF P-NITROPHENYL ACETATE. Robert J. 
Foster (intr. by Carl M. Stevens). State College 
of Washington, Pullman. 

The chymotryptic hydrolysis of p-nitrophenyl 
acetate has been shown to be a 3-step process by 
several groups, For example, Gutfreund and 
Sturdivant (Biochem. J. 63:656, 1956) and Dixon, 
Dreyer and Neurath (J. Am. Chem. Soc. 78:4810, 
1956) have presented kinetic evidence, and Balls and 
Wood (J. Biol. Chem, 219:245, 1956) have prepared 
acetylchymotrypsin and studied its reaction with 
ethanol. The 3 steps to be discussed are: formation 
of a chymotrypsin-ester complex, acetylation of 
chymotrypsin and concomitant release of p-nitro- 
phenylate ion, solvolysis of acetylchymotrypsin. The 
effects of inhibitors related to tryptophan on these 
processes have been determined. These compounds 
inhibit the first 2 steps to the same extent as they did 
the chymotryptic hydrolysis of acylated amino-acid 
amides as reported by Huang and Niemann (J. Am. 
Chem. Soc. 74:101, 1952). The effect of methanol was 
also studied and found to be most important in the 
solvolytic reaction. The interactions of the specific 
inhibitors and methanol have also been determined. 
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875. ROLE OF POTASSIUM IN PATH ACCUMULA- 
TION BY KIDNEY CELLS. Ernest C, Foulkes 
(intr. by Z. B. Miller), May Inst., Jewish Hosp., 
and Dept. of Physiology, College of Medicine, 
Univ. of Cincinnati, Cincinnati, Ohio. 

Potassium is intimately involved in many cellular 
processes. For instance, kidney slices are unable to 
accumulate p-aminohippurate (PAH) from a potassium. 
free medium, The question arises whether this obser. 
vation signifies merely a requirement for potassium 
in cell maintenance, or whether it indicates a specific 
role of potassium in PAH transport. Many inhibitors 
of potassium.uptake in vitro reduce the accumulation 
of PAH; one such inhibitor is protamine (Foulkes and 
Miller, Arch, Biochem. Biophys., in press). The flux 
of C!* -iabeled PAH into kidney cortex slices is 
depressed by the addition of protamine before meas- 
urable changes in total potassium distribution have 
occurred. The inhibition of PAH movement can 
therefore not be attributed to generalized cell damage 
caused by withdrawal of potassium. The accumulation 
of PAH and the transport of potassium are equally 
sensitive to protamine. The participation of the same 
protamine-sensitive site is therefore presumably 
involved in both mechanisms. The fact that simple 
withdrawal of potassium suffices to depress PAH uptake 
shows that more than merely the integrity of the 
potassium transport system is required for PAH 
accumulation: simultaneous transport of potassium 
appears to be required. In conclusion we explain our 
results by postulating a specific function of potassium 
in the PAH accumulating mechanism. 








876. SYNTHESIS OF 5-METHYLCYTOSINE DEOXY- 
RIBOSIDE AND RELATED PYRIMIDINE 
NUCLEOSIDES, Jack J. Fox, Dina Van Praag,* 
Iris Wempen,* Iris L. Doerr,* Loretta Cheong,* 
Joseph E, Knoll,* Maxwell L. Eidinoff* and Aaron 
Bendich. Sloan-Kettering Inst. for Cancer 
Research, New York City. 

Previous studies from this laboratory showed that 
appropriately blocked inosine and guanosine may be 
converted into the 9-8-D-ribofuranosyl derivatives of 
6-mercaptopurine and 2-amino-6-mercaptopurine. 
As an extension of our program of synthesis of com- 
pounds of biochemical interest, these reactions were 
applied to pyrimidine nucleosides. Dibenzoylated 
thymidine (I) was thiated with P)S< in pyridine toa 
mercapto analog (II) of I. Treatment of II with NH, 
gave 5-methylcytosine deoxyriboside (III) in good 
yield. The identity of IM was established by deamina- 
tion to thymidine. This proves that the sulfur atom 
is affixed to position 4 in II and shows that the 1-8- 
D-2'-deoxyribofuranosyl structure was maintained. 
II was debenzoylated to IV (''4-thiothymidine" ) which 
was oxidized to its disulfide, (V). The sulfur atom in 
II, IV and V is sufficiently labile to enable the prepa- 
ration of a host of deoxyribofuranosylpyrimidine 
nucleosides with substituents on position 4, such as 
the -NHp (III), -NHCH;, -NHOH, -NHNH,, and -N, 
analogs, Similar reactions have been carried out 
with blocked uridine. Benzoylated 2'deoxyribo- 
furanosyluracil may also be thiated by this reaction, 
Blocked 1-f-D-ribofuranosylthymine gave 5-methyl- 
cytidine, 
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877, ADAPTATION OF LIVER GLUCOSE-6-PHOS- 

PHATASE IN THE RAT. R, A. Freedland and A, 

E. Harper (intr. by M. J. Johnson). Dept. of Bio- 

chemistry, Univ. of Wisconsin, Madison. 

Liver glucose-6-phosphatase (G-6-Pase) activity 
per unit of body weight of rats fed a purified diet 
increases when dextrin, the only direct source of 
glucose, is replaced by fat, protein or fructose (J. 
Biol. Chem, 228:743, 1957). The response to fructose, 
which occurred even in rats fed on low protein diets, 
could be prevented by ethionine administration. This 
suggests that the adaptation involves enzyme synthesis 
rather than activation of a precursor. The magnitude 
of the effects of the different dietary components on 
G-6-Pase activity varied with the concentration of 
each in the diet. Also, two different types of response 
have been observed. The substitution of fat or protein 
for dextrin caused an immediate increase in G-6-Pase 
activity which was followed by a gradual return of the 
activity to normal if the diets were fed for longer 
periods of time. This has been interpreted as an 
initial rapid adaptation to a decreased glucose intake 
followed by a slower secondary adaptation to the new 
diet. The other type of response was observed when 
only a relatively small part of the dextrin was replaced 
by fructose and appears to be a specific adaptation to 
fructose ingestion. In this case no secondary adaptation 
occurred, The response to fructose has been studied 
using diets containing varying amounts of ethionine 
and methionine and an inhibition ratio has been 
determined. 





878. CERTAIN ASPECTS OF PHARMACOLOGY OF 
AURINTRICARBOXYLIC AND SALICYLIC ACIDS 
IN RELATION TO ANTIPYRESIS. Joan F. Fried,* 
Marcia White Rosenthal* and Jack Schubert. Div. 
of Biological and Med. Research, Argonne Natl. 
Lab., Lemont, IIl. 

Salicylic acid and a related compound, the dye, 
aurintricarboxylic acid (ATA), in equivalent doses, 
have a similar antipyretic effect on yeast-induced 
fevers in rats. Unlike salicylate, ATA is able to 
reduce temperatures to below normal, but its anti- 
pyretic effect is shorter lived than that of salicylate. 
Sodium salicylate reduces the fever, whether initially 
high or low, to the same temperature, whereas ATA 
teduces it by a specific amount independent of the 
initial temperature so that rats with high and low 
initial fevers remain distinct groups after ATA treat- 
ment. Hematocrits were taken on rats with fevers 
which received no treatment and on those which were 
treated with salicylate or ATA. Hematocrit values 
were unchanged in control rats with fevers and in 
those undergoing sodium salicylate antipyresis but 
were raised in rats subjected to ATA antipyresis. 

The known reduction of sedimentation rates by the 

salicylates in the treatment of rheumatic fever led to 

a study of sedimentation rates in our test system, 

Sedimentation rates of rats with fevers were markedly 

increased. Treatment with salicylate had no effect on 

this increase, but ATA therapy lowered the sedimenta- 
tion rates to within normal limits. Blood coagulation 
times of ATA-injected rats were increased in com- 

Parison to salicylate-injected rats. The pronounced 

reduction of sedimentation rate by ATA, even in this 

test system, and its similarity to sodium salicylate, 

Suggests that ATA should be investigated as a possible 

antirheumatic agent, (Work performed under the 

auspices of U. S. Atomic Energy Comm.) 
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879. COMPARATIVE STUDIES OF PARTIAL 
HYDROLYSATES OF BENCE-JONES PROTEINS. 
Melvin Fried,* Fred R. Frankel* and Frank W. 
Putnam, Dept. of Biochemistry, College of 
Medicine, Univ. of Florida, Gainesville, 
Ultracentrifugal and electrophoretic analyses, 

amino end-group determinations, and immunological 

Studies have all shown that differences exist in Bence- 

Jones proteins excreted by individual multiple 

myeloma patients, In order to ascertain whether any 

structural relationships exist among these proteins, 
techniques that would yield information about their 
interior peptide sequences have been applied. The 
peptides resulting from trypsin hydrolysis of several 
previously characterized Bence-Jones proteins have 
been compared. For separation of the peptides two 
methods were employed: a) a modified, 2-dimensional 
paper electrophoresis chromatography "fingerprint" 
technique (Ingram, Nature 178:792, 1956) which permits 
preliminary comparisons; and b) ion-exchange column 

chromatography (Hirs et al., J. Biol. Chem, 219:623, 

1956) which achieves more definite Separation of the 

peptides as a starting point for the study of their 

amino acid composition. Reproducible peptide pat- 
terns were obtained for each protein. Comparison of 
the hydrolysates showed that different Bence-Jones 
proteins give similar chromatographic patterns, sug- 
gesting they have many peptides in common. Human 
v-globulins are being studied by analogous techniques. 





880. DISSOCIATION OF GLUTAMIC DEHYDRO- 
GENASE. Carl Frieden (intr. by Mildred Cohn). 
Dept. of Biochemistry, Washington Univ. Med. 
School, St. Louis, Mo, 

Crystalline glutamic dehydrogenase from beef 
liver has been shown to have a molecular weight of 1 
million and a sedimentation constant of about 26 S at 
concentrations above 4 mg/ml. The enzyme in these 
concentrations and in the presence of 1, 10-phenan- 
throline has a sedimentation constant of only 13.8 8S, 
and it has been calculated from sedimentation and 
diffusion measurements that the enzyme dissociates 
into subunits of molecular weight approximately 
250,000. The concentration of 1, 10-phenathroline 
used (0.01M) completely inhibits the enzymatic 
reaction. The axial ratio changes in such a way as 
to suggest that in the polymer the enzyme units are 
linked end to end, Also upon dissociation, the 
optical rotation has been found to become more 
positive. In addition to 1, 10-phenanthroline, the 
extent of dissociation of the enzyme may also be 
influenced by the presence of either of the two 
coenzymes for the reaction DPNH and DPN, Sedi- 
mentation constant values obtained in 0,05M phosphate 
buffer at pH 7.5 in the presence of DPNH are lower 
than those obtained for the enzyme alone and under 
the proper conditions the sedimentation constant may 
fall to as low as 14S, At constant concentration of 
DPNH, the degree of dissociation by DPNH depends 
upon at least two factors, enzyme concentration and 
enzyme activity, The effect of DPN appears to be 
quite different from that of DPNH. 
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881. 6-AMINONICOTINAMIDE ANTAGONISM OF 
PYRIDINE NUCLEOTIDE METABOLISM: EFFECT 
ON ACID SOLUBLE NUCLEOTIDES OF TUMOR 
TISSUE. Ira M. Friedland,* Leatrice A. Kaplan,* 
L. 8. Dietrich and Daniel M. Shapiro.* Depts. of 
Biochemistry and Surgery, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
6-Aminonicotinamide (6-AN), a powerful niacin 
antagonist, has been shown to form a DPN analogue 
and to have activity against experimental neoplasms 
(Fed. Proc. 15:284, 1956). We have investigated this 
compound, obtaining the TPN analogue and the DPN 
analogue. These pyridine nucleotide (PN) analogues 
do not form the normal addition products so charac- 
teristic of PN compounds, 6-AN, administered in 
vivo, inhibits PN-dependent mitochondrial systems 
associated with oxidative phosphorylation, e.g., beta- 
hydroxybutyrate and alpha-ketoglutarate dehydrogenase. 
Evidence that changes in these or similar systems are 
great enough to be operative in vivo is demonstrated 
by changes in the composition of the acid soluble 
nucleotides of 755 tumor tissue following antagonist 
therapy. No significant changes in the total nucleotide 
concentration occurred. However, drastic decreases 
of the polyphosphate components, especially ATP, 
were observed, The monophosphates, AMP in par- 
ticular, were markedly increased. These changes 
occur only in presences of enzymatic alterations. We 
postulate that 6-AN exerts its effect after being con- 
verted, in vivo, to PN analogues which are incapable 
of undergoing oxidation and reduction. These faulty 
co-enzymes become bound to apo-dehydrogenases, 
producing a deficiency in the respiratory capacities 
of the tumor, thereby lowering the high energy phos- 
phate pools. 











882. PARTIAL PURIFICATION OF BOVINE PARA- 
THYROID EXTRACT. Samuel Friedman* and 
Paul L. Munson, Biological Research Labs. and 
Dept. of Pharmacology, School of Dental Medicine 
and Medical School, Harvard Univ., Boston, Mass. 
A hot hydrochloric acid (pH 2) extract of ground 
bovine parathyroid glands has been purified 20- to 
25-fold by a 2-step procedure. The extract was first 
precipitated stepwise with ammonium sulfate in the 
cold. The fraction (A) precipitating between 0.3 and 
0.4 saturation provided a 3- to 4-fold increase in 
specific activity (ca. 120 units/mg N) over the initial 
extract and was obtained in moderately good yield. 
Dialyzed and lyophilized Fraction A, dissolved in 
acetate buffer at pH 4.5, was adsorbed on a carboxy- 
methylcellulose column, Serial fractions were eluted 
by applying a steep gradient with 1 M sodium chloride, 
and the hormonal activity was found to be concentrated 
in one fraction (B), The biological assays in acutely 
parathyroidectomized rats (Ann, New York Acad. Sci. 
60:776, 1955) showed all of four similar preparations 
of Fraction B to have high specific activity. Two of 
these preparations, assayed more extensively in com- 
parison with U.S.P. extract, gave values of 680 and 
720 units of calcium mobilizing activity per mg N. 
(The standard errors were ca. 25%.) These two 
preparations were also phosphaturic and showed little 
evidence of a separation of the two activities. 
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883. PROPERTIES OF DIHYDROOROTIC DEHY- 
DROGENASE. Herbert C. Friedman* and Birgit 
Vennesland, Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Ill. 

The adaptive enzyme dihydroorotic dehydrogenase 
has been partially purified from extracts of Zymo- 
bacterium oroticum by a procedure involving the use 
of calcium phosphate gel, kaolin and ammonium 
sulfate. The best preparations are colored yellow 
and show a typical flavoprotein absorption spectrum, 
The enzyme activity during a final fractionation was 
proportional to the riboflavin content measured 
photofluorometrically. The flavin assay increased on 
acid hydrolysis, Some preparations could be stimu- 
lated to the extent of 50% by added FAD, but not by 
FMN. Acriflavin (8 x 10-4M) caused an inhibition of 
40% which was completely reversed by 8 x 10-6M 
FAL, but not by FMN. In anaerobic tests, dihydro- 
orotic acid caused a bleaching of the flavin color, 
reversed by admission of O27. These observations all 
suggest that the enzyme is a flavoprotein containing 
FAD as a prosthetic group. This conclusion is in 
accord with the previous demonstration that the oxido- 
reduction between DPNH and orotic acid involves no 
direct transfer of hydrogen (Graves and Vennesland, 
J. Biol. Chem. 226:307, 1957). The purified enzyme 
is stimulated by Mg2+, and is completely inactive in 
the absence of a sulfhydryl compound such as 
cysteine. The most highly purified preparations 
catalyze the oxidation of DPNH by O2, though the 
oxidation of DPNH by orotate is much more rapid, 
Op» and orotate act competitively and respond simi- 
larly to Mg2* and cysteine. The action of these 
oxidants is similarly inhibited by 2,4-dihydroxy-6- 
methyl pyrimidine, These facts suggest that O) and 
orotate are activated by the same enzyme. 








884. CATALYSIS BY FLAVINMONONUCLEOTDDE OF 
THE PHOTOOXIDATION OF NITROGENOUS COM- 
POUNDS, W. R. Frisell and C. G. Mackenzie. 
Dept. of Biochemistry, Univ. of Colorado School of 
Medicine, Denver. 

In earlier experiments in this laboratory on the 
solubilization of sarcosine oxidase by C. W. Chung and 
C. G. Mackenzie, it was found that sarcosine, dimeth- 
ylglycine, Versene, and several other nitrogenous 
compounds are oxidized in buffered solutions in the 
presence of FMN to yield formaldehyde. Subsequent 
studies, to be described in the present paper, have 
revealed that these oxidations are photochemical in 
nature and occur only when the substrate and FMN 
are exposed to daylight or other light sources. 
Furthermore, it has been found that the formaldehyde 
produced in the photooxidation of sarcosine, unlike 
the formaldehyde produced in the mitochondrial oxi- 
dation of sarcosine, is not derived from the methyl 
carbon, but is derived exclusively from the a-carbon, 
Experiments with carboxyl and methyl labeled 
sarcosine have shown that the photochemical reaction 
involves a decarboxylation and disruption of the bond 
between the a-carbon and the nitrogen. The stoi- 
chiometry and the fate of each carbon atom is: 
CH2-NH-CH2-COOH + FMN+ H,»O ——> 
CH3-NH2 + CH)O + CO) + FMN- 2H. Glycine and 
dimethylglycine undergo similar reactions to yield 
carbon dioxide, formaldehyde, and the appropriate 
amine, We have also found that dimethylamine and 
trimethylamine, but not monomethylamine, are oxi- 
dized to formaldehyde in the presence of FMN and 
light. In the foregoing reactions the reduced FMN is 
reoxidized by oxygen to yield hydrogen peroxide. 
The photodynamic activity of the FMN can be com- 
pletely abolished in the presence of fluorescence 
quenchers such as iodide and thyroxine. 
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885. CHEMICAL ENERGY TRANSFER IN SCHIZO- 
PHRENIA. Charles Frohman, Peter Beckett,* 
Garfield Tourney* and J. 8. Gottlieb.* Lafayette 
Clinic, Detroit, Mich. 

Groups of male schizophrenic patients and male 
control subjects were selected for this study. All 
were without disease as determined by physical 
examination, and a normal response to a number of 
tests of liver function, endocrine function, and 
carbohydrate metabolism. Both groups lived within 
the hospital for a minimum of 4 wk receiving an 
ample diet and vitamin supplements, After 4 wk on 
the above regime, careful supervision was used to 
insure a 5-day period of physical and emotional 
relaxation. Blood from both normal and schizo- 
phrenic subjects was then incubated with P®2 for 
60 min. Immediately afterward the organic phosphates 
were isolated as the barium salts, and then separated 
by ion exchange chromatography. The levels and 
radioactivities were determined for fructose-1, 6- 
diphosphate, inorganic phosphate, adenosine mono- 
phosphate, adenosine diphosphate, and adenosine 
triphosphate. Seven days later 10 units of insulin 
were given to each subject; after 30 min a blood 
sample was taken and the previous procedure 
repeated. Insulin caused an increase in the specific 
activity of ATP and fructose-1, 6-diphosphate in the 
normal. No consistent effect was noticed on the other 
fractions, In the schizophrenics there were either no 
increases in the above mentioned fractions or the 
increases were much less than normal. The signifi- 
cance of these results will be discussed, 








886. NIACIN-NIACINAMIDE RELATIONSHIP IN 
CARBOHYDRATE METABOLISM, C. Funk, P. 
Tomashefsky* and T, T. Iriye.* Funk Fndn., 

New York City. 
8. K. Kon and C, Funk investigated the action of 

pyridine derivatives upon blood sugar (Chem. d. 

Zelle u. Gewebe 13:39, 1926) and recently I. A. Mirsky 

(Recent Progr. Hormone Res. 13;1957) has shown that 

niacin diminishes blood sugar while niacinamide has 


, the opposite effect. We were able to corroborate and 


extend these results, but we feel that carbohydrate 
metabolism has still many more problems to be 
solved. Niacin decreases blood sugar in normal, 
alloxan diabetic and other hyperglycemic rats. The 
latter rats were treated with a hyperglycemic sub- 
stance from spleen and urine (B. Harrow and present 


| authors, Fed. Proc. 16:828, 1957). We have also 


obtained a hypoglycemic factor from these and other 
organs. Njacinamide increases blood sugar in all 

the above cases, Niacin does not show greater 
activity with increased dose while niacinamide shows 
alinear increase with dose. A high level of oral 
niacin probably converts to niacinamide which inhibits 
the hypoglycemic action of the former. Niacinamide 
forms a water-insoluble compound with alloxan which 
is not diabetogenic. Niacin does not do so, Fasted 
tats respond to a greater degree than fed ones to the 
above. Thus, aside from the known glucagon-insulin 
antagonism we are dealing, in vivo, with a number of 
other antagonisms, which, when properly adjusted 

and normalized, may lead to the prevention of diabetes. 
The data, to be presented, strongly suggest such a 
Possibility. 
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887. ENDOCRINE FACTORS INVOLVED IN 
NITROGEN STORAGE. O. H, Gaebler, Rachel 
Glovinsky,* Dorothy Kurrie* and Helen Lees.* 
Edsel B. Ford Inst. for Med. Research, Detroit, 
Mich, 

We have investigated the actions of corticotropin, 
hydrocortisone, and growth hormone supplied by the 
Endocrine Study Section, on nitrogen output and 
glucosuria. Growth hormone ESS has only 0.06 mU 
of corticotropin activity per mg. In normal dogs, in 
daily doses of 2.5 or 5.0 mg, it induces nitrogen 
storage as extensive as that observed with other very 
potent preparations (Am, J. Physiol. 165:486, 1951). 
Depancreatized dogs receiving a constant dose of 
insulin, and 7.5 mg of growth hormone ESS daily, 
lose nitrogen or fail to store it. Within 3 days, 
glucosuria reaches 100 gm/day, polydipsia develops 
into a condition more aptly called water mania; wild 
excitement, vomiting, and collapse occur, Thus 
virtually complete removal of corticotropin has left 
the properties of growth hormone unaltered with 
respect to nitrogen storage or diabetogenic effects, 
Furthermore, amounts of corticotropin or hydro- 
cortisone which produce greater loss of nitrogen in 
depancreatized dogs than growth hormone, cause only 
mild glucosuria and no dangerous symptoms. None- 
theless, adrenalectomy mitigated effects of crude 
growth hormone in our early experiments on 
depancreatized dogs (Endrocrinology 30:627, 1942). 
Prolonged treatment with hydrocortisone, such as 
deBodo and associates (Proc. Soc. Exp. Biol. and 
Med, 81:425, 1952) used in hypophysectomized dogs, 
does not prevent glucosuria or nitrogen loss in 
depancreatized dogs receiving growth hormone. 








888. STEROID EFFECTS ON EFA-DEFICIENCY. 
David Gambal* and F. W. Quackenbush, Bio- 
chemistry Dept., Purdue Univ., Lafayette, Ind. 
Weanling rats were fed an essential fatty acid 

(EFA)-free diet to which was added hydrogenated 

coconut oil (3%), cholesterol, cholic acid, sodium 

glycocholate and other supplements, alone and in 
combinations, for a 5-wk period. Sodium glycocholate, 
cholesterol and cholic acid retarded gains in weight, 
the maximum being only 66, 58 and 36% of the con- 
trols, respectively. Cholesterol partially alleviated 
the effects of cholic acid. Addition of hydrogenated 
coconut oil to completely fat-free diets had little 
effect on the weight gains of rats fed cholesterol or 
cholic acid diets, but greatly alleviated the retarding 
effect of cholesterol-cholic acid combination. The 
addition of cholesterol and/or sodium glycocholate 
reduced by approximately 1/2 the time required for 
the appearance of EFA-deficiency symptoms but this 
effect was not observed on completely fat-free diets, 

The addition of cholic acid or sodium glycocholate 

to the cholesterol diet increased the liver lipids 3- 

to 4-fold over cholesterol alone. Cholic acid greatly 

decreased total body lipids. EFA-deficient females 
showed relief of all deficiency symptoms during 
pregnancy. Intramuscular injections of cortisone 

(150 ug/day) returned the hair coat to normal and 

reduced the dandruff but had no effect on the 

dermatitis of the paws. Female hormones were 
ineffective in alleviating EFA-deficiency symptoms, 
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889. IN VIVO BIOSYNTHESIS OF GLYCOSIDIC 
CYANIDE IN SORGHUM. J. E. Gander (intr. by 
W. F. Geddes), Chemistry Dept. Montana State 
College, Bozeman, and Univ. of Minnesota, St. 
Paul. 

One hundred mg of 3-day-old Sorghum vulgare 
seedlings contain about 2 uM of glycosidic cyanide 
after germination in either the light or the dark. But 
when seeds were germinated in the dark in an atmos- 
phere of 99.8% No and 0.2% O2 the seedlings contained 
less than 0.1 uM glycosidic cyanide/100 mg of tissue. 
When the seedlings were exposed to air and light and 
grown in distilled water or in a nitrogen-free nutrient 
solution of some inorganic salts, the rate of synthesis 
of glycosidic cyanide from endogenous precursors 
was linear for the first 48 hr. Potassium nitrate or 
a mixture of 10 amino acids inhibited the formation of 
glycosidic cyanide 30% and 45% respectively. L- 
aspartic acid, L-glutamic acid, DL-asparagine, or 
phenylpyruvic acid inhibited formation of glycosidic 
cyanide. The inclusion of 8-p-hydroxyphenylserine, 
L-tyrosine, L-serine, glycine or hydroxylamine into 
the nutrient solution caused an increased synthesis of 
glycosidic cyanide. Carbon with a specific activity of 
0.04 mc/mM was isolated from the nitrile moiety of 
the glycoside when 10 uM of DL-tyrosine-2-C!* with 
a specific actity of 0.8 mc/mM was incubated in the 
presence of 1.3 gm of sorghum seedlings for 24 hr. 

In similar experiments, using glycine-2-Cl4 »D- 

glycose-1-C !*, D-glucose-2-C!* or DL-phenyl- 

alanine-2-C!* as possible precursors of the cyan- 
ogenic glycoside, the specific activity of the nitrile 
carbon isolated was 100-fold less. These data sug- 
gest that p-hydroxy aromatic amino acids, tyrosine 
and p-hydroxyphenylserine, are precursors of the 
aglycone portion of the cyanogenic glycosides found 
in sorghum, 


890. ISOLATION AND IDENTIFICATION OF 
CORTICOSTERONE OBTAINED AFTER INCUBA- 
TION OF CHOLESTEROL-21-!4 C WITH BOVINE 
ADRENAL TISSUE, Frank M. Ganis and Michael 
Radakovich (intr. by F. L. Haven), Depts. of Bio- 
chemistry and Surgery, Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Earlier reports from this laboratory have dealt 

with the isolation of radioactive hydrocortisone (Fed, 

Proc. 16:357, 1957) obtained after incubation of 

cholesterol-21-!4C with ACTH-stimulated bovine 

adrenal glands, and with localization of the radio- 
activity in carbon atom 21 of the isolated hydro- 
cortisone (J. Am. Chem, Soc. 79:5323, 1957). This 
report is concerned with the isolation and identifica- 
tion of corticosterone, the secondary product of the 
bovine adrenal gland. Corticosterone was obtained 
from the C20, fraction after purification by paper 
chromatography. The compound was identified by 
mixed paper chromatography, by spot tests, by its 
sulfuric acid chromogen, and by radioactivity deter- 
minations. 
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891. ISOLATION OF A URINARY METABOLITE OF 
BETA-AMINOPROPRIONITRILE (BAPN). John T. 
Garbutt,* J. J. Lalich, S, H. Lipton* and F, M, 
Strong. Biochemistry and Pathology Depts., Univ, 
of Wisconsin, Madison, 

Previously we reported that isotopically labeled 
BAPN is excreted by the rat in the urine to the extent 
of about 80% within 24 hr. Present studies with C]4. 
cyano labeled BAPN indicated that 35-50% of the 
radioactivity of the urine occurred in unchanged 
BAPN and 25-40% in an acidic fraction extractable 
with ethyl acetate at pH<1. Paper chromatography of 
this fraction led to the observation of an unidentified 
substance which displayed a bright orange color with 
diazotized sulfanilic acid. The zone of radioactivity 
in such chromatograms coincided with this orange 
color in several solvent systems. Isolation of the 
substance giving rise to this orange color has been 
carried out on both rat and rabbit urine. Parallel 
attempted isolations from the urine of control animals 
failed to indicate the presence of this substance. 
Isolation consisted of the large-scale extraction of 
acidified urine at pH< 1 with ethyl acetate, fractional 
vacuum sublimation of a concentrate of the extract, 
crystallization from ethyl acetate-Skelly B, and 
resublimation of the crystalline compound at 55° C 
and 0.1 . Hg. The colorless crystals melted at 94- 
96° C and contained C, Hand N. Electrometric 
titration indicated a single strong acid dissociation, 
pK ca. 2.3. The neutral equivalent was approximately 
122. In the ultraviolet only a strong end absorption 
was present. 





892, INHIBITION OF E. COLI EXPOSED TO SYN- 
THETIC AIR POLLUTANTS. Joseph H. Gast and 
Chao Han Pan (intr. by Jorge Awapara). Baylor 
Univ. College of Medicine, Dept. of Biochemistry, 
Houston, Texas. 

The establishment of reproducible experimental 
conditions was the first requirement, for the use of 
micro-organisms, to evaluate the effects of exposure 
to a simulated, flowing, oxidant type air pollutant 
mixture in a closed system. Rate of growth was 
determined turbidimetrically and all treatments were 
carried out at a uniform optical density. Oxygen 
uptake was measured manometrically in the Warburg 
apparatus. Four-hour cultures grown in an aerated 
synthetic medium were used. The organisms were 
centrifuged, washed, and resuspended in the appro- 
priate substrate to the same optical density. Organ- 
isms subjected to 4 hr of additional incubation without 
aeration were found to be more sensitive to exposuré, 
The organisms handled thus, but unexposed, showed 
decreases in oxygen uptake and increases in the 
growth lag period over unincubated controls. Addi- 
tional controls included exposure to compressed air 
and to heated but un-irradiated pollutant mixture. 
The ultraviolet irradiated pollutant mixture showed 
more depression of oxygen uptake and longer growth 
lags than did any of the control treatments or 
exposures. Decreases due to death were ruled out 
by comparative plate counts, These results indicate 
the possibility that studies of cell fractions of E. coli 
may aid in elucidating the mechanism of the biochem- 
ical effects of the pollutants. (Supported by Contract 
No. 68466 of Air Pollution Med. Program, DHEW.) 
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893. REACTIVITY OF THE HEMES IN METHEMO- 
GLOBIN-M ISOLATED BY STARCH ELECTRO- 
PHORESIS. Philip George and P. S. Gerald (intr. 
by J. H. Jones), Dept. of Chemistry, Univ. of 
Pennsylvania, Philadelphia, and Children's Med. 
Ctr., Boston, Mass, 

Although the hemoglobin in fresh hemolysates 
from patients with hemoglobin-M disease reacts 
rapidly in both Fe!! and Fe!!! forms to give the 
usual complexes the spectrum of the acidic methemo- 
globin is abnormal. Methemoglobin-M isolated by 
starch electrophoresis has a similar spectrum, but it 
has now been found that only a fraction of the hemes 
in such a preparation react rapidly at pH's above 8 to 
give the alkaline form, or react rapidly with the 
ligands F~, CN-, N3~ to give the usual complexes. 
Likewise on addition of Na,S.O,4 about the same 
fraction undergoes rapid reduction, while the remain- 
ing fraction is reduced quite slowly. Reduction in the 
presence of CO follows a similar course, although at 
pH 7 the remaining fraction reacts somewhat faster 
with a half-reaction time of about 3 min. Analysis of 
these data suggests that half of the hemes react 
rapidly, and the other half slowly, if at all. The fol- 
lowing points will be discussed: whether this hemo- 
protein can be regarded as a "hemoglobin,"' whether 
the hemes with the diminished reactivity are held in 
a crevice, and whether this hemoprotein differs from 
normal methemoglobin in the way 2 of the 4 hemes in 
each molecule are bound, 





894, DEMONSTRATION OF ACTIN IN NATURAL 
ACTOMYOSIN (MYOSIN B). J. Gergely and A. 
Martonosi.* Cardiac Biochemistry Research Lab., 
Dept. of Medicine, Massachusetts Gen. Hosp. and 
Harvard Med. School, Boston. 

Following the early work of Szent-Gy6rgyi and his 
associates it has been assumed that the muscle 
extract obtained at slightly alkaline pH with 0.6 M 
KCl (myosin in the pre-1940 literature, Szent- 
Gyorgyi's myosin B) contained a complex of myosin 
and F-actin. There is much indirect and very sug- 
gestive evidence for this assumption, and there are 
indications, but no conclusive proof, in earlier work 
that actin can be isolated froth myosin B (A, G. Szent- 
Gyérgyi, J. Biol. Chem. 192:361, 1951; Barany et al., 
Nature 179:818, 1957). Speculations assigning to 
actin a role as a building block of myosin itself 
(Kominz et al., Arch. Biochem. Biophys. 50:148, 
1954), and the recent work of Morales et al. (Am. 
Chem. Soc. Symposium, Sept, 1957) casting doubt on 
the presence of actin in myosin B made it desirable 
to attempt a definitive settling of this problem. 
Myosin B, prepared in the usual way, and reprecipi- 
tated 3-6 times, was precipitated with acetone. The 
dried powder was extracted with distilled water. The 
extract, similarly to G-actin prepared in the con- 
ventional way from acetone dried muscle, showed a 
marked increase in viscosity and developed a strong 
flow birefringence on addition of 0.1 MKCl. The 
viscous material obtained from myosin B could be 
sedimented in the preparative ultracentrifuge, and 
depolymerized by dialysis against ATP. Repeated 
cycles of addition of KCl followed by ultracentrifuga- 
tion and dialysis served to purify what appears to be 
actin isolated from myosin B, Its identity was con- 
firmed by amino acid analysis and immunological 
Studies with chicken antiserum obtained by immuni- 
zation with highly purified F-actin, and by its reac- 
tions, in the F-form, with myosin. Thus the use of 
the term natural actomyosin for myosin B seems 
justified, 
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895. COMPETITIVE INHIBITION OF D-AMINO ACID 
OXIDASE BY D-AMINO ACIDS. Bernard F, 
Gerulat* and Clarence P. Berg. Dept. of Bio- 
chemistry, State Univ. of Iowa, Iowa City. 

Wretlind observed that rats fed D-valine in 
essential amino acid mixtures which contained all 

of the other amino acids in the DL form failed to 

gain weight. When most of the other amino acids were 

provided in the L form slow growth ensued, The 

inhibition was attributable primarily to DL-leucine 

(Acta physiol. scandinav. 36:119, 1956), We have 

found that the growth retardation induced by the joint 

inclusion of DL-leucine and DL-isoleucine in diets 
containing D-valine can be increased by the addition 
of D-leucine and D-isoleucine, In vitro tests with 

D-amino acid oxidase, in the form of aqueous extracts 

of the acetone powder of hog kidney, have supported 

the assumption of Wretlind that interference with the 
inversion of D-valine occurs, primarily at the 
deamination stage. Burke-Lineweaver plots based 

on oxygen uptake and ammonia production have 

indicated that the deamination of D-valine, D- 

isoleucine, D-phenylalanine or D-methionine is 

competitively inhibited by D-leucine. Less significant 
inhibition by certain other amino acids was also 
observed, Tests of the effect of D-leucine on the 
utilization of D-methionine and D-phenylalanine in 

the rat are planned. (Supported in part by a grant 

from Am, Cancer Soc.) 





896. METABOLISM OF DL-TRYPTOPHAN-Ta-C !4 
VIA ACETATE-1-C!4. R. K. Gholson* and L. M, 
Henderson. Dept. of Biochemistry, Oklahoma 
State Univ., Stillwater. 

Previous studies (Gholson et al., J. Biol, Chem. 
230; 1958) demonstrated that DL-tryptophan-7a-Cl4 
gives an amino acid labeling pattern in the rat similar 
to that produced by acetate-1-C!4. However, the 
data did not exclude the possibility of a more direct 
conversion of the benzene ring of tryptophan to 
glutamate. The results of acetate trapping experi- 
ments using %amino-y-phenylbutyric acid and 
clyclohexylalanine indicate that the rat converts 25- 
35% of a test dose of tryptophan-7a-C!4 to acetate- 
C14. This is approximately the amount of C!40_ 
formed from tryptophan-7a-C!4 in a 6-hr period, A 
Schmidt degradation of the acetate obtained by 
hydrolysis of N-acetylclyclohexylalanine-C!* isolated 
from the urine shows that 95% of the C!4 is present 
in C-1, These results, together with those previously 
presented, provide conclusive evidence that in the 
major pathway of tryptophan catabolism the 7a-carbon 
of tryptophan is converted to the carboxyl of acetate 
without the involvement of pyruvate or any other 
compound in equilibrium with Krebs cycle inter- 
mediates. 
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897. CONVERSION OF FORMATE CARBON TO 
STARCH DURING PHOTOSYNTHESIS. Martin 
Gibbs. Dept. of Biochemistry and Nutrition, 
Cornell Univ., Ithaca, N. Y. 

Asymmetric distribution (C-4> C-3 > C-1 =C-2> 
C-5= C-6) of tracer in hexose formed from C!40, 
during photosynthesis has been reported by Gibbs and 
Kandler (Proc. Nat. Acad. Sci. 43:446, 1957). In the 
present research, starch glucose isolated by 1 N HCl 
hydrolysis and paper chromatography from Chlorella 
fed HC!4ooNa was degraded. Oxidation of formate 
was prevented by a rapid aeration of the algal sus- 
pension with either 5% CO) - 95% No or 0.5% CO» - 
99.5% No. Flushing was begun 20 min previous to 
formate addition and continued during its presence. 
After 4 min of photosynthesis in the presence of 5% 
CO -95% No, 88% of the tracer in the glucose was 
located in C-4; after 10 min, the value was 95%. 
When the 0.5% CO, mixture was used formate carbon 
spread to the other glucose carbons at a rate com- 
parable to clo, since approximately uniformly 
labeled glucose was obtained in 7 min. The high CO, 
mixture permitted the reduction of formate carbon to 
glucose C-4 but apparently inhibited the photosynthetic 
cycle, It is postulated that during photosynthesis CO, 
is reduced to formate and then to the formaldehyde 
level and transferred to either a five or two carbon 
acceptor to form a hexose or triose respectively. 
(Supported by a grant from Natl. Science Fndn.) 











898. BOVINE MUSCLE PROTEINS. Robert J. Gibbs, 
Albert J. Fryar, Clarence Lockett, and Clifton E, 
Swift (intr. by Sam R. Hoover). Dairy and Meat 
Lab., USDA Agricultural Research Service, 
Beltsville, Md. 

The salt-soluble protein fractions of bovine mus- 
cles have been studied regarding a) the isolation and 
characterization of individual proteins, and b) the 
distribution of proteins in extracts from different 
muscles, Electrophoretic and ultracentrifugal 
analyses, and rotatory dispersion measurements, 
have been carried out on fractions rich in myosin, 
actomyosin and tropomyosin. The major byosin com- 
ponent (more than 90% of the total protein in its 
fraction) had a sedimentation constant of about 5.5 S. 
Although a strong affinity for calcium ions was shown 
electrophoretically by myosin, the ultracentrifuge pat 
terns were not altered. The actomyosin preparation 
gave 3 peaks on sedimentation, the middle component 
containing about 70% of the protein. The tropomyosin 
preparation was homogeneous electrophoretically and 
in the ultracentrifuge, with an isoelectric point of 
about 4.95 at 0.15 ionic strength. Salt extractions were 
carried out on 8 different muscles from one steer, to 
obtain a myosin-rich fraction. Ultracentrifugal pat- 
terns on these extracts showed 2 major sedimenting 
components, which varied substantially from muscle 
to muscle in their relative proportions and in total 
protein content. In the same muscle there were also 
marked differences between extracts from fresh 
muscle and after 14 days of aging. 
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899. PROPERTIES OF AN ENZYME SYSTEM FORM- 
ING 6-AMINOLEVULINIC ACID (ALA). K. D. 
Gibson, W. G. Laver and A. Neuberger (intr. by S, 
Udenfriend). St. Mary's Hosp, Med. School, London, 
England. 

Particles from erythrocytes of anemic chickens 
promote the synthesis of ALA from glycine and suc- 
cinate or a-ketoglutarate (Laver and Neuberger, 
Biochem, J, 67:22P, 1957). No ALA is produced in 
the absence of either substrate; excess succinate or 
ketoglutarate inhibit the reaction, whereas no inhibition 
was found with high concentrations of glycine. Parti- 
cles from non-anemic birds have low activity. The 
optimum pH for ALA formation is 7.0 to 7.4. Phos- 
phate, Mg**, coenzyme A, pyridoxal phosphate and 
Versene are stimulatory, and oxygen is required. 
KCN, p-chloromercuribenzoate and iodoacetamide 
are inhibitory, whereas 2:4 dinitrophenol, NaN3 and 
NaF have little or no effect. L-penicillamine has a 
strong inhibitory effect, not significantly reversed by 
pyridoxal phosphate, but D-penicillamine inhibits only 
slightly. When particles were incubated with (1-C!4) 
glycine, «-ketoglutarate and other co-factors, 9 times 
as much radioactivity appeared in the CO, liberated 
as when ketoglutarate was omitted. Radioactive ALA 
isolated from incubation mixtures containing labeled 
succinate was oxidized with periodate and found to be 
labeled in the succinate moiety. After disruption the 
particles form ALA from glycine and succinyl-CoA 
in the presence of pyridoxal phosphate (Gibson, Laver 
and Neuberger, in press). The fact that oxygen is not 
required in this reaction suggests that it is involved 
in the formation of succinyl-CoA. Disrupted particles 
form very little ALA from ketoglutarate and glycine, 
but some stimulation can be achieved by addition of 
DPN and cytochrome c. 








900. INCORPORATION OF MEVALONIC-ACID-2-C4 
INTO CHOLESTEROL IN MAN. Lewis I, Gidez,* 
Howard A. Eder and Walton W. Shreeve. Med. 
Dept., Brookhaven Natl. Lab., Upton, N. Y., and 
Dept. of Medicine, Albert Einstein College of 
Medicine, New York City. 

DL mevalonic acid-2-C!* (56 uc) was administered 
orally to a human subject. Within 3 days 36% of the 
administered C!4 appeared in the urine; 94% of this 
occurred in the first 12 hr. Approximately 10% of 
the administered radioactivity appeared in the expired 
CO, during the first day, and there was virtually no 
activity thereafter. It is estimated that 24% of thec!# 
not excreted in the urine or in expired CO. was 
present in the cholesterol of blood and liver at isotopic 
equilibrium (3 days), The maximum specific activity 
of the plasma free cholesterol occurred at 4 hr, of 
ester cholesterol at 48 hr, and of red cell free 
cholesterol at 12 hr. The specific activities of free 
cholesterol of « and g-lipoproteins were nearly 
identical, Complete isotopic equilibration between 
the plasma free and ester cholesterol was reached 
in 48 hr; equilibrium between plasma free and red 
cell free and ester cholesterol occurred in 24 hr. 

The specific activities of the cholesterol fractions 

were determined over a period of 118 days. The 

biological decay curves became linear after 45 days. 

Analysis of the decay curve of plasma free cholesterol 

revealed the presence of 3 components with half times 

of approximately 1.5, 6.5, and 120 days, (Supported 
by Atomic Energy Comm. and PHS.) 
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901. DIAMINOPIMELIC ACID BIOSYNTHESIS. 
Charles Gilvarg. Dept. of Biochemistry, New 
York Univ. College of Medicine, New York City. 
Evidence has been presented implicating N- 

succiny!-L-diaminopimelic acid as a precursor of 

diaminopimelic acid in E. coli (Biochim, et biophys. 
acta 24:216, 1957), This intermediate was accumu- 
lated by a diaminopimelic acid requiring mutant 

(D-1). During the course of isolating N-succinyl-L- 

diaminopimelic acid from culture media of D-1, it 

was observed that a large amount of another com- 
pound was also excreted by this mutant. The com- 
pound was purified by precipitation as an alcohol 
insoluble barium salt, chromatography on Dowex-1, 
and reprecipitation as a lithium salt. The salt gave 

a positive test for an alpha-keto acid. Reduction of 

the keto group with sodium borohydride yielded a 

compound indistinguishable, by paper chromatography, 

from that obtained by treatment of N-succinyl-L- 
diaminopimelic acid with nitrous acid. Hydrolysis of 
the keto compound yielded succinic acid as one of the 
products. A crystalline 2,4 dinitrophenylhydrazone of 
the keto compound was prepared, Titration data 
indicated 3 acidic groups and a molecular weight of 

494 + 25. The keto compound is tentatively identified 

as N-succinyl-alpha-amino-epsilon-keto pimelic acid. 

An enzyme has been detected in extracts of E. coli 

which will catalyze a transamination between glutamic 

acid and the keto compound yielding N-succinyl-L- 
diaminopimelic acid. The enzyme has been purified 
10-fold. Valine, alanine, or phenylalanine are not sub- 
strates for the transaminase. This indicates that the 
transaminase is distinct from those transaminases 
previously described as being present in E. coli 

(Rudman and Meister, J. Biol. Chem, 200:591, 1953). 








902. PHOTOINACTIVATION OF PHOTOSYNTHETIC 
PYRIDINE NUCLEOTIDE REDUCTASE. John 
Giovanelli* and Anthony San Pietro. McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, Md. 
The enzyme, photosynthetic pyridine nucleotide 

reductase, is required for the photochemical reduction 

of triphosphopyridine nucleotide by chloroplasts from 

spinach (San Pietro and Lang, Science 124:118, 1956). 

Further studies of this reduction process led to the 

observation that pre-illumination of the enzyme in 

the presence of chloroplasts, prior to the addition of 
triphosphopyridine nucleotide, results in inactivation 
of the enzyme. This photoinactivation requires the 
presence of oxygen and chloroplasts which are 

capable of catalyzing the photolysis of water. Addi- 

tion of a number of sulfhydryl compounds (glutathione, 
cysteine and thioglycollate) or ascorbate protects the 
enzyme against photoinactivation. On the other hand, 
addition of these compounds to the photoinactivated 

enzyme does not restore the enzymatic activity. A 

possible mechanism to explain these observations 

will be presented. 
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903. ACCEPTOR SITES IN THE SUCCINOXIDASE 
SYSTEM. A, Giuditta* and Edna B. Kearney. 
Edsel B, Ford Inst., Henry Ford Hosp., Detroit, 
Mich, 

According to literature reports different particu- 
late preparations of mammalian succinoxidase and 
succinic dehydrogenase vary markedly in reactivities 
with electron acceptors. On comparing reactivities 
at infinite acceptor concentration, contrary to these 
claims, all preparations examined (mitochondria, 
purified particles, and bile salt-treated preparations) 
exhibited identical relative activities toward accep- 
tors which react close to the dehydrogenase (phenazine 
methosulfate, methylene blue, and brilliant cresyl 
blue), However, variations in reactivity were found 
with ferricyanide and indophenol 2; 2s, which can 
react further along the transport chain. The reaction 
sites of different electron acceptors can be distin- 
guished by selective inactivation of the preparations 
with CN- at suitable pH. Kinetic studies of the CN™ 
inactivation of succinic dehydrogenase, first described 
by Tsou, revealed the following: 1) soluble prepara- 
tions are unaffected by CN~; 2) in particulate systems 
reactions involving dyes which react exclusively with 
the dehydrogenase (FMNH,) are CN™ insensitive; 
reactions with N-alkylphenazines may be inactivated 
up to 50%, reactions with methylene blue 100%; 

3) these inactivations are prevented by succinate, 

hydrosulfite, and DPNH, but DPNH diaphorase is 

CN~-resistant. Thus flavins react exclusively with 

the dehydrogenase, alkylphenazines with the dehy- 

drogenase and at a site between the dehydrogenase 
and cytochrome b, methylene and brilliant cresyl blue 
react at still another distinct site, and ferricyanide 
with the dehydrogenase and also considerably further 
along the chain (cytochrome c, Estabrook). 


904, PURIFICATION AND STRUCTURE STUDIES OF 
PEPTIDES RELEASED FROM FIBRINOGEN BY 
THROMBIN. Jules A. Gladner, J. E. Folk and K. 
Laki (intr. by H. Edelhoch). Natl, Insts. of Health, 
Bethesda, Md, 

The thrombin catalyzed conversion of fibrinogen to 
fibrin is accompanied by the release of 2 acidic 
peptides, A and B (F. Bettelheim and K, Bailey, Bio- 
chim, et biophys, acta 9:578, 1952 and K. Laki, Fed. 
Proc, 12:471, 1953). These peptides have been 
separated and purified by means of cellulose 
adsorbents according to the method of Peterson and 
Sober (J. Am. Chem. Soc. 78:751, 1956). The quanti- 
tative amino acid analysis indicates a minimum 
molecular weight of about 5400 and 2500 for A and B, 
respectively. Peptide A, on the basis of amino acid 
analysis appears to be identical to fibrino-peptide 
(L. Lorand and W. Middlebrook, Biochim. et biophys. 
acta 9:581, 1952), Peptide A is not altered by trypsin, 
while B is rapidly hydrolyzed into 1 acidic and 1 basic 
fraction, Amino acid analyses of these acidic and 
basic fractions indicate that all the acidic and aromatic 
amino acids, and proline are concentrated in the N- 
terminal portion of B. The C-terminal portion is 
rich in aliphatic amino acids, Both A and B yield 
C-terminal arginine upon incubation with carboxy- 
peptidase-B. The C-terminal sequence of A is 
arginylarginine. These data indicate the cleavage of 
an arginylarginylglycyl bond by thrombin. This 
unique sequence, therefore, suggests a selective 
specificity of thrombin in its mode of action upon 
fibrinogen. 
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905. METABOLIC INTERRELATIONSHIPS IN 
ACETATE - ADAPTED E. COLI. Alvin J. 
Glasky,* Alexander Eichholz* and Max E. 
Rafelson, Jr. Univ. of Illinois College of Med- 
icine, Chicago. 

E. coli (ATCC 8739) was grown under standard- 
ized conditions on a salts medium containing sodium 
acetate as the sole source of carbon. Radioactive 
sodium acetate was administered to suitable cultures 
and the progression of labeling with time through 
various metabolic intermediates was followed using 
radioautography and standard chemical and physical 
techniques. The change in percentage distribution of 
the total radioactivity with time and the specific 
activities of the more important compounds indicate 
that succinate is the first stable intermediate formed 
from acetate under the conditions employed. The 
intramolecular distribution of radioactivity in various 
compounds of interest, as well as the results of 
experiments with cell-free extracts will be presented. 
The metabolic interrelations of acetate, succinate, 
fumarate, malate, tartrate, hydroxypyruvate, ci*~ate, 
glutamate, aspartate and other related compounds 
will be discussed, 








906. OXIDATION OF CHOLINE AND ALDEHYDES BY 
RAT LIVER MITOCHONDRIA, J. L. Glenn (intr. 
by W. Thompson). Dept. of Biochemistry, Albany 
Med. College, Albany, N. Y. 

The oxidation of choline has been studied over a 
pH range, 6.8-7.8. The rate of oxygen uptake with 
fresh unsupplemented mitochondria is the same at the 
extremes of pH with a slight optimum at pH 7.2. 
External cytochrome c and Mg++ had no effect upon 
the reaction. DPN*+ increased the rate of oxygen 
uptake with the effect being greater the more alkaline 
the reaction mixture. The reported requirement for 
ATP in choline oxidation (J. N. Williams, J. Biol. 
Chem, 198:579, 1952) has been reinvestigated. ATP 
at a final concentration of 1.5 x 10-3 M inhibits 
choline oxidation by fresh mitochondria markedly 
throughout the pH range studied. Upon aging of the 
mitochondria, ATP at this concentration stimulates 
choline oxidation at pH 7.8 but inhibition still persists 
at pH 6.8. This effect can be duplicated with ADP but 
not AMP. GTP, GDP, ITP, IDP, adenosine and phos- 
phorylcholine are without effect. A soluble enzyme 
has been extracted from mitochondria which will 
oxidize betaine aldehyde, acetaldehyde, glycolaldehyde 
and D-glyceraldehyde. It has an absolute and specific 
requirement for DPN+ and exerts its maximum activity 
with acetaldehyde as substrate. Properties of this 
enzyme and its bearing on choline oxidation will be 
discussed, 
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907. ALTERED CORTISOL METABOLISM IN THE 
HUMAN SUBJECTED TO TRAUMA. Norman I, 
Gold and Francis D. Moore (intr. by D, F. Waugh), 
Harvard Med. School, Boston, Mass, 

Several metabolites of cortisol (F) were quantified 

in the urine of subjects administered ACTH and F, 

Similar studies were made with patients undergoing 

complex trauma, The compounds evaluated were 3a, 

118, 17a, 21-tetrahydroxypregnan-20-one (THF), 3a, 

116, 17%, 21-tetrahydroxyallopregnan-20-one (allo- 

THF) and 3a, 170, 21-trihydroxypregnan-11,20-dione 

(THE). Results, supplementing a preliminary report 

(J. Clin. Endocrinol. & Metab. 16:282, 1956), show an 

increase in both the rate of excretion of each metabo- 

lite, THF, allo-THF and THE and the ratio of urinary 

THF to THE under the following conditions: a) during 

surgery; b) after the intravenous administration of 

ACTH to normal subjects; c) after the intravenous 

administration of F; d) after severe burn. In addition 

to the above alterations in urinary metabolites, allo- 

THF was not detectéd during a severe surgical 

episode but reappeared upon convalescence. In 3 fatal 

burn cases the ratio of THF to THE rose to extremely 
high values prior to death, suggesting the presence of 
factors which limit the conversion of F to THE. 

There was no indication that the formation of allo- 

THF was grossly altered in the burns, In one of the 

latter the intravenous administration of large amounts 

of F led to no change in the THE excreted but did 

increase the daily excretion of THF and allo-THF. 

It is suggested that trauma leads to variations in the 

over-all metabolism of F. Current investigations 

using cortisol-4-C !4 aid in the interpretation of the 
metabolic sequences referred to above. 








908. FRACTIONATION OF HEMOGLOBIN A BY 
MEANS OF ELECTROPHORESIS ON ION 
EXCHANGE RESIN IMPREGNATED PAPER. C. 
A. J. Goldberg (intr. by M. R. Ehrenstein), Pepper 
Lab., Univ. of Pennsylvania, Philadelphia, 

The use of paper impregnated with Amberlite IRA- 
400,XE-119 (micropowder), in chloride form, for 
electrophoresis of normal adult hemoglobin at pH 6.5 
consistently yielded 2 and sometimes 3 fractions. 
Electrophoresis of the components separated in this 
way did not result in the formation of additional 
fractions. Absorption spectra of the separated 
fractions revealed no differences. There was a 
marked quantitative difference in the relative amounts 
of the fractions both in healthy individuals and in 
patients. It appears that the separation of the hemo- 
globin involves the main hemoglobin component, the 
amounts of each of the separated fractions being too 
large to be attributed to hemoglobin Ay. The use of 
plain Whatman paper No. 1 under the same experi- 
mental conditions never resulted in separation of the 
main hemoglobin component into subfractions, The 
influence of alteration of the experimental conditions 
on the size and relative mobilities of the hemoglobin 
A subfractions will be discussed. 
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909. REDUCTIVE ACETYLATION OF LIPOIC ACID 
BY PYRUVIC DEHYDROGENASE, Dexter S. 
Goldman, VA Hosp., Madison, Wis. 

The soluble pyruvic dehydrogenase of the H37Ra 
strain of Mycobacterium tuberculosis var. hominis 
(Fed. Proc. 16:187, 1957) has been resolved into 
fractions catalyzing at least 3 linked activities: 


(1) pyruvate+ yi OPT. 6-S-acetyl-lip(SH)+ CO2 


(2) 6-S-acetyl-lip(SH)+CoA ~—— AcCoA + lip(SH)2 
(3) lip(SH), + DPN* +— lipS, + DPNH+ Ht 

These reactions are the same as those postulated 
earlier by both Reed and Gunsalus as representing 
the intermediate reactions in the oxidation of pyruvate 
to acetyl CoA. Reaction 1 has been demonstrated by 
incubating the pyruvic dehydrogenase with substrate, 
DPT, Mg*+*and lipS,. A heat-stable S-acetylated 
product is formed whose absorption spectrum is 
identical with that of 6-S-acetyl-lip(SH) prepared 
from acetyl CoA and lip(SH)2 (reaction 2). The 
accumulation of free -SH is in excess of that predicted 
from the amount of acetyl-lip(SH) formed; this is due 
to the presence of a deacylase which specifically 
hydrolyzes 6-S-acetyl-lip(SH) to acetate and lip(SH)>. 
The lipoic transacetylase (reaction 2) is associated 
with the pyruvic dehydrogenase (reaction 1); all 
attempts to resolve these activities have up to now 
been unsuccessful. H37Ra extracts contain 2 lipoic 
dehydrogenases (reaction 3). The first is always 
associated with the pyruvic dehydrogenase-lipoic 
transacetylase complex and has about the same level 
of activity as the other two enzymes. The second 
lipoic dehydrogenase is easily dissociated from the 
pyruvic dehydrogenase complex and has been highly 
purified by salt precipitation and gel treatment. 


910. COMPOSITION OF SERUM PROTEINS OF 
EXPERIMENTALLY OVER-FED SHEEP. J. 
Goldstein, A. L. Neal and H. E. Bond (intr. by 
H. H. Williams), Dept. of Biochemistry and Nutri- 
tion and Dept. of Veterinary Physiology, Cornell 
Univ., Ithaca, N. Y. 

The blood serum obtained from experimentally 
over-fed sheep (3-6 lb of cracked wheat introduced 
through a rumen fistula) was subjected to hanging 
strip paper electrophoresis for the determination of 
both serum proteins and serum lipoproteins, No 
significant changes were observed in the composition 
of the serum proteins of over-fed sheep which did not 
become critically ill. In experiments where the over- 
fed sheep became critically ill and succumbed, a 
gradual increase in the 61 globulin region was 
observed. This increase amounted to from about 7 
to 15%. Only a slight increase in the 81 globulin 
fraction was noted in a sheep which had been pre- 
viously over-fed without becoming seriously ill. No 
Significant changes was noted in the serum lipo- 
proteins in the over-fed animals. Approximately 
equal amounts of « and 8 lipoproteins were found to 
be present. The cause and significance of the increase 
of 61 globulins is not as yet understood. It is of 
interest to note that the feeding of large amounts of 
lactic acid via a stomach tube produced a similar 
increase in #1 globulins prior to the animal's death. 
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911, HEMORRHAGE IN MASSIVE TRANSFUSION. 
S. Gollub, A. W. Ulin, H. S. Winchell and E. 
Ehrlich (intr. by C. Riegel), Research Coagulation 
Lab., Hahnemann Hosp., Philadelphia, Pa. 
Thirty-eight patients receiving massive blood 
transfusions have been s:::iied to determine if blood 
coagulation changes are characteristic of those who 
exhibit a hemorrhagic syndrome. Amounts of blood 
transfused and perfused ranged from 3 to 21 1/day. 
Maximal rate of administration was 2-1/2 1/hr. Of 
28 patients undergoing open heart surgery, 8 exhibited 
hemorrhage. Also included are 8 cases of hemorrhage 
with closed heart and non-cardiac surgery. Sequential 
studies on all stages of blood coagulation are presented, 
Included also are some effects of the "heart-lung" 
machine, All patients undergoing open heart surgery 
manifested thrombocytopenia, fibrinogenopenia, and a 
generalized mild impairment of all blood coagulation 
tests postoperatively. A marked fibrinogen rebound 
at 24 hr was generally noted. No correlation between 
volume of blood used and coagulation changes were 
noted. No significant differences between bleeders 
and non-bleeders were found. We were unable to 
implicate platelet deficiency or fibrinolysin in the 
etiology of hemorrhage. (Supported in part by U.S. 
Army Contract No. DA-49-007-MD-720. ) 





912, HYDROLYSIS OF NITROPHENYL ESTERS BY 
PROTEOLYTIC ENZYMES, Julius Golubow and 
Charles J, Martin (intr, by A. E. Axelrod). Bio- 
chemistry Dept., School of Medicine, Univ. of 
Pittsburgh, Pittsburgh, Pa. 

Crystalline chymotrypsin (I), trypsin (II), and 
papain (III) preparations rapidly catalyze the hydrol- 
ysis of carbobenzoxy-L-tyrosine p-nitrophenyl ester 
(CTpNP), with I being somewhat more effective than 
II. Much higher concentrations of III are required to 
give a comparable hydrolysis rate. The release of 
p-nitrophenol (pNP) as the nitrophenolate ion can be 
continuously followed spectrophotometrically by the 
increase in absorption at 400 mor by the decrease 
in substrate concentration as measured at 275 my, 
Since only myg quantities of either chymotrypsin or 
trypsin are required for a measurable rate of 
hydrolysis, the use of CTpNP as a substrate provides 
an extremely sensitive method for the measurement 
of enzyme activity. Details of the assay method and 
the effect of reaction solution parameters on reaction 
rates will be discussed. Evidence that each of the 
above enzymes catalyzes the hydrolysis of CTpNP in 
the area of the same active site concerned with the 
hydrolysis of its recognized substrates will be offered. 
The specificity of the reaction will be considered, i.e., 
the ability of other proteins, including known esterases, 
and amino acid derivatives to liberate pNP from 
CTpNP, In addition, the specificity of I, II, and III 
toward other nitrophenyl esters of acylated amino 
acids will be discussed. 
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913. INTERRELATIONS BETWEEN ENDOGENOUS 
AND EXOGENOUS OXIDATIONS IN GROWING 
CELLS. Pierre H. Gonse (intr. by Edmond H. 
Fischer). Department of Zoology, Univ. of 
Washington, Seattle. 

Comparing the variation of exogenous and endoge- 
ous respiration during the growth cycle of a cell 
permits checking their interdependency. This has 
been done in the case of growing invertebrates 
oocytes with the Cartesian diver technic. A linear 
relation between the intensity of these oxidations has 
been found in the instance of the sipunculid worm 
Phascolosoma vulgare. The coefficient of correlation 
is -0.901, the two respirations varying in opposite 
directions. Such a linear relation between the 
intensity of the exogenous and endogenous respiration 
suggests that they are controlling each other. A 
negative correlation means that they are antagonistic 
and possibly that one step in each kind of oxidation 
requires a common coenzyme which is in limited 
amount. Malonate has been shown to uncouple this 
correlation (Gonse, Biochim. et biophys. acta 24:520, 
1957). In this case it is likely that the endogenous 
oxidation level persists in the exogenous condition. 
An antagonism of the same kind has been shown to 
occur in Serratia marcescens grown in acid medium. 
The exogenous respiration in the presence of glucose 
competes with endogenous respiration (Wasserman 
and Hopkins, Proc. Soc. Exper. Biol. and Med. 95:708, 
1957). The case of a linear relation but with a posi- 
tive correlation will also be considered from the point 
of view of the enzymatic pattern involved. 














914. A PURINE-6-THIOGLUCOSIDASE IN NORMAL 
AND MALIGNANT TISSUES. Irving Goodman, 
James R. Fouts* and George H, Hitchings. Well- 
come Research Labs., Tuckahoe, N. Y. 

In an earlier report (I. Goodman, G, B. Elion and 

G. H. Hitchings, Fed. Proc. 14:219, 1955) the syn- 

thesis and properties of 6-pyrinyl-6-D-glucothio- 

pyranoside (MPG) (I) were described. This compound 

(I) and others in the series have been found to have 

Significant antitumor activity on Mammary Adeno- 

carcinoma 755 and Sarcoma 180 together with low 

toxicity, both in our own laboratories and at the Sloan 

Kettering Institute for Cancer Research. As pre- 

viously reported (loc. cit.), almond emulsin, pre- 

viously known to have only 0-glycosidase activity, 
catalyzed the hydrolysis of (I) and was inhibited by 

D-glucono-4-lactone (II). The present paper describes 

the occurrence and properties of a similar enzyme in 

mammalian tissues, a new 6-thioglycosidase (III) which 
catalyzes the hydrolysis of (I) to yield 6-mercaptopurine 
and glucose. This enzyme (III) occurs in a number of 
mammalian species, including the mouse, rat, dog, hog 
and calf, and in a variety of tissues including liver, 
spleen, gastrointestinal tract, kidney, pancreas and 
blood. It is widely distributed in transplantable rodent 
tumors, (II) inhibits the activity of (III) both in vivo 











and in vitro. A number of new purinylthioglycosides 
has been prepared and studied as potential antitumor 
agents and as substrates for (III). These include the 
6-purinyl-thioglycosides of galactose, mannose, 
rhamnose, arabinose, xylose, glucuronic acid and 
ribose. The relationship between enzyme-substrate 
specificity and antitumor activity will be discussed. 
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915. EFFECT OF CHOLESTEROL ESTERASE 

INHIBITORS ON ABSORPTION OF CHOLESTEROL 

IN THE RAT. S. Gordon and W. P. Cekleniak (intr, 

by B. L. Hutchings), Research Div., American 

Cyanamid Co., Pearl River, N. Y. 

There have been conflicting reports in the litera- 
ture regarding the role of esterification in the 
absorption of cholesterol. The in vitro system 
described by Swell and Treadwell (J. Biol. Chem. 
182:479, 1950) for the esterification of cholesterol 
with oleic acid by means of a hog pancreas homoge- 
nate was utilized to uncover inhibitors of this reaction, 
By this means several water soluble compounds, 
derivatives of ethyl-4-amino-2-pyrrole carboxylate 
HCl, at a concentration of 10°? M have been found to 
inhibit the esterification of cholesterol. These com- 
pounds were subsequently evaluated for their ability 
to inhibit the absorption of cholesterol in the rat, 

The extent of absorption was determined by measuring 
1) fecal sterol levels after an oral dose of cholesterol; 
and, 2) lymph radioactivity levels after an oral dose 
of C!4 labeled cholesterol. By both procedures, the 
simultaneous oral administration of the cholesterol 
esterase inhibitors at approximately maximum 
tolerated dose levels failed to demonstrate any 
inhibition of cholesterol absorption. 





916. DIRECT ACTION OF ASCORBIC ACID IN 
COLLAGEN BIOSYNTHESIS. Bernard S. Gould, 
Div. of Biochemistry, Massachusetts Inst. of 
Technology, Cambridge. 

In the present study collagen formation in sub- 
cutaneously implanted polyvinyl sponges, according 
to the method of Boucek and Nobel (Arch. Path, 
59:553, 1955) has been studied in normal, scorbutic 
and ascorbic acid treated animals. The amino acid 
changes previously observed in regenerating skin 
(Gould and Woessner, J. Biol. Chem, 226:289, 1957) 
have been found to take place in these preparations 
as well. In most respects collagen synthesis in this 
system is found to be analogous to collagen biosyn- 
thesis in regenerating skin. Using the content of — 
hydroxyproline in autoclave-extractable material 
from sponges as an index of collagen formation 
experiments will be described and evidence presented 
indicating that, for collagen production in such 
sponges, ascorbic acid operates directly at the site 
of formation. This direct effect appears to be specific 
for L-ascorbic acid since neither dihydromaleic acid 
having the ene-diol configuration nor the ascorbic acid 
analogs, glucoascorbic acid or isoascorbic acid, show 
any activity. No competitive or additive action 
between these compounds and L-ascorbic acid could 
be demonstrated, In view of the fact that the bio- 
synthesis of collagen in tissue culture (Woessner and 
Gould, J. Biochem. and Biophys. Cytol. 3:685, 1957) 
can proceed in the absence of ascorbic acid, the pos- 
sibility exists that there may be more than one 
mechanism for collagen formation. 
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917. BIOCHEMICAL LESION IN AN ACETATE 
REQUIRING MUTANT OF ESCHERICHIA COLI. 
Anne Gounaris and Lowell P. Hager (intr. by J. T. 
Edsall). Chemistry Dept., Harvard Univ., Cam- 
bridge, Mass. 

In an investigation of the biochemical lesion in an 
acetate requiring mutant of Escherichia coli, it was 
found that crude extracts of the mutant cells were 
unable to carry out the DPN, lipoic acid, CoA linked 
oxidative decarboxylation of pyruvate. Of the 4 pos- 
tulated enzymatic steps in this over-all reaction, 2 of 
the enzymes, lipoic transacetylase and lipoic dehy- 
drogenase, may be assayed independently using sub- 
strate amounts of reduced lipoic acid. The mutant 
cell extract contains both of these activities. This 
result leads to the hypothesis that the mutant block 
lies in the formation of acetyl lipoic acid via the 
postulated reaction sequence: 1) pyruvate + TPP=—= 
aldehyde-TPP + CO2, 2) aldehyde-TPP+ lipoic 
acid == acetyl lipoic acid + TPP. Since independent 
assays do not exist for these postulated steps, a 
direct substantiation of this hypothesis could not be 
made. However, it was found that wild type E. coli 
extracts contain an enzyme (wild type enzyme) which 
combines with the mutant extract to catalyze pyruvate 
oxidation. By appropriate purification procedures, 
lipoic dehydrogenase and lipoic transacetylase were 
obtained from the mutant extract and shown to be 
required in addition to the "wild type enzyme." 
Present evidence, based on CO» exchange data, 
indicates that the enzyme obtained from wild type 
cells catalyzes reaction 1. Complete resolution of 
the "wild type enzyme," lipoic transacetylase and 
lipoic dehydrogenase should afford an indirect assay 
of reaction 2. 








918. LINKAGE BETWEEN 6-METHYLOCTANOIC 

ACID AND CYCLOPEPTIDE IN CIRCULIN A. 

J. E. Grady, Henry Koffler, J. L. Parsons, Toshio 

Kobayashi and P. A. Tetrault (intr. by J. F. 

Foster). Dept. of Biological Sciences, Purdue 

Univ., West Lafayette, Ind. 

Circulin A, one of several related lipopeptide 
antibiotics produced by Bacillus circulans Q19, con- 
tains L-4, y-diaminobutyric acid (DABA), L-threonine, 
D-leucine, L-isoleucine and 6-methyloctanoic acid in 
the relationship of 6:2:1:1:1. The fatty acid is attached 
to the cyclopeptide through an N-acyl linkage (via the 
y-amino group of DABA), as is shown by the following 
evidence. 1) No hydroxamic acid derivative of 6- 
methyloctanoic acid is released when circulin A-HCl 
is allowed to react with hydroxylamine at conditions 
under which model esters give rise to hydroxamates. 
2) The dinitrophenyl (DNP) derivative of circulin 
A-HC1 when hydrolyzed gives rise to “amino-Y-(2,4- 
dinitroanilino)-butyric acid, DABA, L-threonine, D- 
leucine, L-isoleucine and 6-methyloctanoic acid in 
the proportion of 5:1:2:1:1:1; the DNP derivative of 
the cyclopeptide (circulin A-HCl minus the fatty acid, 
obtained by partial hydrolysis of the antibiotic with 
con, HCl, 60°C, 2 hr) yields ¢-amino-y -(2,4-dinitro- 
anilino)-butyric acid, L-threonine, D-leucine, and L- 
isoleucine in the relationship of 6:2:1:1. 3) A fragment 
obtained by partial hydrolysis of circulin A-HCl con- 
tains DABA and 6-methylocanoic acid in the ratio of 
3:1; the DNP derivative of this peptide upon hydrolysis 
releases %-amino-yY -(2,4-dinitroanilino)-butyric acid 
and DABA (2:1), 
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919. ENZYMIC FORMATION OF PROTOPORPHYRIN 
FROM COPROPORPHYRINOGEN Ill. S. Granick 
and D. Mauzerall.* Rockefeller Inst., New York 
City. 

Cell particulates of chicken erythrocytes or of 
Euglena contain an enzyme(s) that oxidizes 2 propionic 
acid side chains of coproporphyrinogen III (but not of 
I) to 2 vinyl groups. The enzyme in the particulate is 
solubilized by grinding in a colloid mill. Per ml of 
a packed Euglena preparation (0.96 mg dry wt; 7.1 uM 
chlorophyll) 0,2 uM of protoporphyrin are formed/hr 
at 23°. A 3-carboxyl porphyrin is formed in short- 
time incubations. Oxidation is prevented by the 
absence of Q,. KCN, arsenite, iodoacetamide, and 
dinitrophenol at 0,005M do not inhibit nor do EDTA, 
hydroxylamine and semi-carbazide at 0.02M. O- 
Phenanthrolene and 8-hydroxyquinoline-5-sulfonate 
at 0.01M inhibit about 25%. CoASH and ATP do not 
affect the rate. These data suggest that the oxidation 
does not go via an intermediate containing a carbonyl 
group. Easily dissociated metals are not required 
nor are essential SH groups present. The inability to 
convert coproporphyrinogen I to protoporphyrin 
explains the fact that the protoporphyrin isomer 
derived from this compound has never been found in 
normal or diseased states in plants or animals. 
(Research supported in part by PHS Research Grant 
4922.) 


920. RELEASE OF STORAGE IRON TO THE PLASMA 
BY XANTHINE OXIDASE AFTER PURINE ADMIN- 
ISTRATION. Saul Green,* Anil K. Saha,* Anne W. 
Carleton* and Abraham Mazur, Dept. of Medicine, 
Cornell Univ. Med. College, New York City. 

The ability of reduced xanthine oxidase to convert 
ferritin iron to the ferrous state in vitro, and the sub- 
sequent release of iron for combination with iron- 
binding agents, have been confirmed in vivo, Intra- 
venous administration of a variety of purines including 
purine, hypoxanthine, xanthine and inosine leads to an 
elevated plasma iron in rabbits and dogs, No such 
increase is observed with saline, uric acid, glycine 
or butyric acid, Since uric acid, in vitro, is capable 
of reducing ferritin iron, its inability to do so in vivo 
confirms earlier conclusions that the relase of hepatic 
ferritin iron to the plasma is due to the action of 
reduced xanthine oxidase rather than to uric acid 
formed from administered purines, These results 
strongly suggest that the rate of iron release from 
hepatic ferritin stores is limited by the level of 
hypoxanthine and xanthine in the hepatic cell. 
Increased concentrations of these purines in the 
hypoxic liver and the elevated plasma iron which 
accompanies drastic hemorrhage suggest that 
lowered oxygen tension within the liver cell will 
bring about a release of iron to the plasma, Simul- 
taneous blood samples from the hepatic vein and 
from the femoral artery of dogs given purines show 
that the site of iron release is probably the liver. 
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921. ACTIVATION OF TRYPSINOGEN BY CATHEP- 
SIN B. Lowell M. Greenbaum and Arthur Hirsh- 
kowitz (intr. by Robert F. Furchgott), Pharma- 
cology Dept., State Univ. of New York Downstate 
Med. Ctr., Brooklyn. 

The specificity of partially purified (150- to 200- 
fold) beef spleen cathepsin B is known to be primarily 
directed toward the hydrolysis of amide (or ester) 
bonds involving *-N-acylated L-arginine or L-lysine 
(Greenbaum and Fruton, J. Biol. Chem. 226:173, 
1957). In view of findings that activation of tryp- 
sinogen by trypsin involves cleavage of a -lys-ileu 
bond, it was of interest to investigate whether the 
intracellular proteinase cathepsin B catalyzes the 
activation of trypsinogen. Crystalline trypsinogen 
purified and treated with DFP was incubated with 
cathepsin B in citrate buffer at pH 4.0 in the presence 
of cysteine at 25°. Aliquots of the incubation mixture 
were assayed for trypsin activity by the spectrophoto- 
metric procedure of Schwert and Takenaka (Biochim. 
et biophys. acta 16:570, 1955) using benzoyl-L-arginine 
ethyl ester (BAEE) as the substrate in the presence of 
Ca++ at pH 7.0. Cathepsin B has no activity towards 
BAEE at pH 7.0. In the complete reaction mixture an 
increase in activity towards BAEE occurs with time. 
In absence of cathepsin B or when boiled cathepsin B 
is added, no increase in activity is noted. Omission of 
cysteine from the reaction mixture reduces rate of 
development of activity toward BAEE 6-fold, When 
iodoacetate is added to the reaction mixture at zero 
time no increase in activity is observed. The increase 
in activity observed with the complete reaction mix- 
ture is abolished by addition of trypsin soy bean 
inhibitor. (Supported by Grant A-1552 of PHS.) 








922. BIOSYNTHESIS OF THE THYMINE METHYL 
GROUP. David M. Greenberg and Gladys K. 
Humphreys.* Dept. of Physiological Chemistry, 
Univ. of California School of Medicine, Berkeley. 
Evidence has been secured that deoxyuridine-5'- 

phosphate is the substrate and thymidine-5'-phosphate 

the initial product in the methylation of the pyrimidine 
ring to thymine by formaldehyde in animal tissues 

(thymus). This reaction scheme is obscured by the 

fact that both deoxyuridylic acid and thymidylic acid 

are readily dephosphorylated to the corresponding 
nucleosides by thymus homogenates. This dephos- 
phorylation was found to be greatly retarded or 
reversed by adenosine triphosphate. A stoichiometric 
relationship between the concentration cf tetrahydro- 
folic acid (the reaction cofactor) and methyl group 
formation has been demonstrated, Reduced diphos- 
phopyridine nucleotide stimulates methyl group 
synthesis by tetrahydrofolic acid when the concentra- 
tion of the latter is below that required for a maximal 
rate of synthesis. Dihydrofolic acid serves as a co- 
factor for methyl group synthesis only in the presence 
of reduced diphosphopyridine nucleotide, indicating 
that it is first reduced to the tetrahydrofolate. The 
results suggest that in the formation of the methyl 
group from formaldehyde there is a cyclic oxidation 
of tetrahydrofolate to dihydrofolate and reduction of 
the latter by reduced diphosphopyridine in the over- 
all reaction. Experimental proof for this is being 
sought. Dihydrodeoxyuridine was found to be a very 
poor substrate as compared to deoxyuridine. 
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923, RIBOFLAVIN DEFICIENCY IN THE RHESUS 
MONKEY. Louis D. Greenberg and Henry D. 
Moon. Dept. of Pathology, Univ. of California 
School of Medicine, San Francisco, 

In further studies on riboflavin deficiency in the 
rhesus monkey, the total riboflavin content of the 
plasma was compared with that of the erythrocytes as 
an index of deficiency. In addition the rate of return 
of erythrocyte cholinesterase to its original level 
after diisopropylfluorophosphate administration was 
determined for the purpose of evaluating this tech- 
nique as a measure of erythropoiesis. Four animals 
were maintained on a basal diet of vitamin-free 
casein, sucrose, corn oil, salts and the vitamins 
known to be essential for the monkey with the excep- 
tion of riboflavin. Three animals which received the 
complete supplements served as controls. The con- 
trol values for the total riboflavin of the erythrocytes 
averaged 36.6 ug % (range 25.4-77.5) and for the 
plasma 7.39 ug % (range 5.36-11.4). In general the 
riboflavin values of the plasma fluctuated less than 
those of the erythrocytes. The values for both 
decreased during deficiency but the percentage fall 
in the plasma riboflavin was greater and more con- 
sistent than it was in the erythrocyte riboflavin. Fol- 
lowing DEP administration the time required for the 
return of the erythrocyte cholinesterase to its original 
level in control animals was approximately 58 days. 
This interval was reduced to 2-3 wk during periods of 
deficiency. (Supported by grant A-1373 from the PHS.) 








924. BINDING MECHANISM FOR INSULIN IN 

"INSULIN-RESISTANT" SERA, G. M, Grodsk 

and P. H. Forsham (intr. by Harold A. Harper , 

Metabolic Unit for Research in Arthritis and 

Allied Diseases, Univ. of California School of 

Medicine, San Francisco, 

Insulin is bound by antibody-like proteins in the 
serum of insulin-resistant diabetic subjects, In the 
present investigation binding was studied by a modifi- 
cation of Berson's method utilizing 1!31-tagged insulin 
(J. Clin. Invest. 31:170, 1956). Sera from normal 
humans or diabetics who had never received insulin 
did not bind insulin. The serum of most of the non- 
resistant diabetics taking insulin contained detectable 
binding material, whereas that of 3 insulin-resistant 
diabetics contained considerably larger amounts, 
Sera containing high antibody titers to bacterial or 
viral antigens did not necessarily bind insulin. To 
elucidate the nature and specificity of the binding, we 
studied the effect of modifications of the insulin 
molecule and of the addition of possible interfering 
substances to insulin-resistant sera, I/31-tagged 
insulin, DNP insulin, insulin free of terminal alanine, 
acetylated insulin, diazo insulin, and partially esteri- 
fied insulin all competed with crystalline insulin for 
the binding sites. Oxidized and extensively esterified 
insulins did not compete but were biologically inactive. 
Basic proteins, such as histone and protamine, electro- 
negative heparin, glucagon and tolbutamide did not 
influence binding. Oxidized glutathione, cysteine, and 
mercaptoethanol were also without effect. Apparently 
gross chemical changes in the insulin molecule are 
required to prevent binding. 
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925. COMPARISON OF CORTISOL METABOLISM BY 
TWO STRAINS OF CULTURED HUMAN UTERINE 
FIBROBLASTS, B. I. Grosser,* H. Earle Swim* 
and Max L. Sweat. Department of Microbiology, 
Western Reserve Univ. School of Medicine, 
Cleveland, Ohio, and Depts. of Anatomy and of 
Obstetrics and Gynecology, Univ. of Utah College 
of Medicine, Salt Lake City. 

U12-79, a nutritional variant of U12-705 (Fed. 
Proc. 16:435, 1957), is highly sensitive to cortisol 
(0.1-25 pg/ml), Strain U12-35, a variant of U12-79, 
is characterized by its ability to proliferate in a 
cortisol concentration of 25 ug/ml which markedly 
inhibits the growth of U12-79. Cells from each strain 
were incubated for 72 hr in a defined medium sup- 
plemented with 5% dialyzed horse serum and cortisol- 
4-C14 (0.3 or 1.0 ug/ml). The steroid products were 
extracted and analyzed by the methods of Berliner 
(Anal, Chem, 28:1608, 1956). Comparable products 
were isolated from both strains; however, U12-35 
metabolized cortisol at a 60-100% greater rate than 
U12-79. The major products of cortisol metabolism 
were Reichstein's substance E (Ep), and 11 beta- 
hydroxyandrostenedione. The 20-epi isomer of Ep, 
corticosterone, cortisone, and several unidentified 
products were isolated in smaller quantities. The 
conversion ratios between the two major products 
suggests that Ep may lie in the direct pathway between 
cortisol and 11-beta hydroxy androstenedione. The 
pattern of cortisol metabolism in both strains appears 
to differ significantly from that of U12-705 (Fed. 
Proc. 16:258, 1957). The metabolism of cortisol by 
cultured fibroblasts will be compared to results 
obtained by Berliner and Dougherty with fresh mouse 
connective tissue. (Supported by PHS Grants E-1547 
and 4207-C.) 





926. CONVERSION OF PURINE AND PYRIMIDINE 
RIBONUCLEOTIDES AND RIBONUCLEOSIDES TO 
DEOXYNUCLEOTIDES AND NUCLEOSIDES. 
Lawrence Grossman (intr. by Mary Ellen Jones). 
Grad. Dept. of Biochemistry, Brandeis Univ., 
Waltham, Mass, 

Investigations in this laboratory have demonstrated 
that a soluble extract of Salmonella typhimurium LT- 
2 contains enzyme systems which catalyze the con- 
version of uridine and cytidine to deoxyuridine and 
deoxycytidine respectively (Biochim. et biophys. acta, 
in press), These same extracts catalyze the conver- 
sion of cytidine-5'-phosphate to deoxycytidine-5' - 
phosphate, purine ribosides to purine deoxyribosides 
and purine ribotides to purine deoxyribotides. Exten- 
Sive dialysis of this preparation results in significant 
losses of enzymic activity. Such losses of enzymic 
activity are fully restorable following the addition of 
either 1,3-dimercaptopropanol or 2,3-dimercapto- 
propanol (BAL). The addition of either glutathione 
cysteine, 1-mercaptoethanol, DPNH, TPNH, DPN or 
TPN were ineffectual in restoring such catalytic 
activity following dialysis. 
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927. SYNTHESIS OF A PHOSPHORYLATED-POLY- 
RIBONUCLEOTIDE BY A NEW ENZYMATIC 
SYSTEM, Marianne Grunberg-Ma and 
Jacques R. Fresco (intr. by F. H. Westheimer). 
Inst. de Biologie, Paris, France, and Chemistry 
Dept., Harvard Univ., Cambridge, Mass, 

An enzyme system which catalyzes the synthesis 
of polyribonucleotides from nucleoside diphosphates 
was found in yeast (Compt. rend. acad. sci. 225:750, 
1957). The mechanism of synthesis and the structure 
of the polymers formed have now been found to differ 
markedly from their counterpart in the bacterial poly- 
nucleotide phosphorylase systems, The yeast system 
has been purified about 30-fold, using as the assay 
the ratio of exchange of P°*O, with the terminal 
phosphate of ADP. IDP, CDP, UDP, and GDP are 
also active in the assay, while the mono- and tri- 
phosphates are not. Mg++, which is essential for 
polymer synthesis, is not required for the exchange. 
A water insoluble product is formed on incubation of 
the purified extract with ADP in the presence of Mgt+. 
The product contains the synthesized polynucleotide 
complexed with protein. The complex can be isolated 
as birefringent fibers which give partially oriented 
X-ray diffraction patterns. The soluble polynucleotide 
obtained after removing the protein has polymeric 
properties. It differs from the polyriboadenylic acid 
synthesized with polynucleotide phosphorylase (bac- 
teria) in its ultraviolet absorption spectra as a func- 
tion of pH, its lower reactivity with formaldehyde, 
its lack of interaction with polyuridylic acid, its 
markedly greater anionic electrophoretic mobility, 
and in its acid, alkali and enzymatic hydrolysis 
products. Further, the polymer contains phosphate 
groups other than those involved in the internucleotide 
linkages. 


928. CHROMATOGRAPHIC ANALYSIS OF CARDIAC 
PLASMALOGENS, M. H. Hack and V. J. Ferrans.* 
Dept. of Medicine, Tulane Univ., New Orleans, La. 
Lipide extracts of heart muscle were prepared by 

standard procedures and examined for their plas- 

malogen composition using column and paper chro- 
matographic techniques. Several animal species were 
studied, principally mammals, and were found to have 

a marked similarity in pattern, In order to effect 

maximal resolution, a number of solvent systems 

were used as well as several types of impregnated 
and non-impregnated papers, Interpretation of the 
chromatograms was aided by use of spot-tests for 
phosphorus, choline, amine, aldehyde and for un- 
saturation. Data concerning the effect of time, 
temperature, acid, alkali and various lecithinase 
preparations on the plasmalogens was obtained and 
will be discussed in the light of current concepts of 
the structure of plasmalogens, 
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929. EFFECT OF FLUOROACETATE UPON BONE 
CITRATE. Katherine B. Hade,* Ann M. Budy* and 
Franklin C. McLean. Dept. of Physiology, Univ. of 
Chicago, Chicago, II. 

It has been suggested that a major part, if not all, 

of the citrate in bone is present adventitiously, as a 

result of its synthesis in non-skeletal tissues and its 

consequent presence in the body fluids. We have 

Studied the effect upon the bone citrate content of a 

raised serum level consequent to fluoroacetate poison- 

ing. A single massive dose (50 mg/kg) of fluoroace- 
tate administered to rabbits raised serum citrate but 
had no effect upon bone citrate. Rats were then given 

1.6 mg/kg fluoroacetate daily. Serum citrate levels 

at 7, 13, 23 and 25 days ranged from 2 to 5 times that 

of the controls. Bone citrate levels of fluoroacetate- 
poisoned animals showed no change from those of the 

controls at 7 and 13 days, and a slight increase at 25 

days, not proportional to the change in serum citrate. 

It is concluded that the citrate content of bone does 

not correlate with its concentration in the serum. 








930. MATERNAL AND FETAL LIVER METABOLISM 
IN DIABETIC PREGNANT RATS. Dwain D. Hager- 
man and Frederica M. Wellington (intr. by F. Lee 
Rodkey). Dept. of Biological Chemistry, Harvard 
Med. School, Boston, Mass. 

Tissue slices from maternal and fetal liver and 
placenta of normal and mildly alloxan diabetic rats 
were incubated in phosphate buffered saline, pH 6.9, 
with glucose-U-C !4 and pyruvate-2-C!* as substrates. 
Compared to the livers of normal non-pregnant ani- 
mals, the livers of the diabetic non-pregnant animals 
showed a lower rate of incorporation of both glucose 
and pyruvate carbons into lipide. Pregnancy in the 
non-diabetic animal caused an increased rate of oxi- 
dation of glucose to carbon dioxide, and increased in- 
corporation of glucose and pyruvate into lipide in the 
maternal liver. The liver of diabetic pregnant rats 
showed decreased conversion of glucose to both carbon 
dioxide and lipide, decreased conversion of pyruvate 
to lipide, and decreased production of lactic acid. Com 
pared to the diabetic non-pregnant liver, pregnancy in 
the diabetic animal decreased glucose oxidation to car- 
bon dioxide but increased pyruvate incorporation into 
lipide. Fetal livers from diabetic animals converted 
less glucose to carbon dioxide and lipide than those 
from normal fetuses, The placentas of diabetic ani- 
mals contained more glycogen and showed a net pro- 
duction of glucose instead of a net utilization; they 
oxidized less glucose and pyruvate to carbon dioxide 
and incorporated less glucose into lipide. These exper- 
iments indicate that for the fetus, the most serious 
metabolic defect in diabetic pregnant rats resides in 
the placenta, 
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931. TISSUE CULTURE STUDIES ON MECHANISMS 
OF ACTION OF SOME PURINE AND THYMINE 
ANALOGS. Maire T. Hakala (intr. by C. A. Nichol), 
Dept. of Exptl. Therapeutics, Roswell Park Mem- 
orial Inst., Buffalo, N. Y. 

The effects of the analogs on the growth of Hela 
cells were determined in two different media: A) 
Eagle's medium in which folic acid is indispensable; 
B) medium-A plus 1 x 10-°M amethopterin, blocking 
the function of folic acid, with the addition of glycine, 
thymidine and hypoxanthine or adenine to restore 
growth (Science 126:255, 1957). The growth of Hela 
cells in medium A was inhibited 50% by 7x 10-7 M 
6-mercaptopurine (6MP), while corresponding inhibi- 
tion in medium B containing hypoxanthine (3 x 10-5 M) 
required 1.5 x 10° M6 MP (adenine inhibits at this 
concentration); 6MP was ineffective in medium-B con- 
taining adenine (3 x 10-5 M). In medium A, complete 
inhibition by 6MP (3 x 10-°M) was prevented by hy- 
poxanthine or adenine but not by 4-amino-5-imidazole- 
carboxamide (each at 3x 10-5 M). Thus at this con- 
centration, 6MP acts on purine biosynthesis rather 
than on the utilization or interconversion of preformed 
purines. Unsubstituted purine inhibited the growth of 
Hela cells (50% at 1 x 10-5 M) in medium A as well 
as in medium B containing hypoxanthine but had no 
effect in medium B containing adenine, Inosine, hypo- 
xanthine-deoxyriboside and inosinic acid, like hypo- 
xanthine, failed to prevent the inhibition. Apparently 
purine blocks the introduction of the 6-amino group 
of adenine. 5-Bromouracil-deoxyriboside supported 
growth of Hela cells when supplied in medium B in 
place of thymidine. However, these cells differ mor- 
phologically from those grown on thymidine. Such 
information provides a logical basis for combination 
chemotherapy. 





932. CHEMICALLY-INDUCED LOSS OF REGENERA- 
TIVE CAPACITY IN HYDRA. Richard G. Ham 
(intr, by Joanne M, Ravel), Clayton Fndn. for Re- 
search, Biochemical Inst. and Dept. of Chemistry, 
Univ. of Texas, Austin, , 

Normally, Hydra are capable of rapid and complete 
regeneration of lost parts. However, exposure of 
Hydra to 10-5 M lipoic acid during the first 4 hr after 
removal of the hypostome and tentacles results ina 
"permanent" loss of the ability to regenerate these 
structures. Hydra so treated show no regeneration 
even after 10 days, whereas normally regeneration is 
completed in 2-3 days. Three methods have been 
developed for overcoming this permanent blockage: 
1) treatment of the Hydra with lithium salts or certain 
nerve depressants immediately after removal from 
the lipoic acid; 2) treatment with certain purine and 
pyrimidine analogs, amino acid analogs, or 2,4- 
dinitrophenol during the period of exposure to lipoic 
acid; or 3) cutting away the non-regenerating tip of 
the blocked Hydra. The fact that a second cut will 
stimulate normal regeneration indicates that no gross 
poisoning has occurred and suggests that lipoic acid 
has activated some natural growth controlling mech- 
anism, thus preventing regeneration. The fact that 
metabolic inhibitors prevent establishment of the 
blockage suggests that the controlling mechanism is 
evoked through active metabolic pathways. The fact 
that lithium salts (which act as sodium antagonists in 
Hydra) and nerve depressants keep the blocking mech- 
anism from functioning after it has been set up sug- 
gests that the mechanics of the blockage involve par- 
ticipation of the nerve net of the Hydra, 





9 


93 





Vichol), 
fem- 


stry, 
nplete 


after 
ina 
se 
ion 
ion is 


ge: 
erta’ 
om 
and 


20ic 


il 
gross 
icid 
ech- 
rat 


n is 
fact 
ts in 
mech- 
ug- 
par- 








BIOCHEMISTRY 237 


933. OROTIDYLIC AND URIDYLIC ACID ACCUMULA- 
TION IN AZAURACIL-INHIBITED ESCHERICHIA 
COLI. R. E. Handschumacher (intr. by A. D. Welch), 
Dept. of Pharmacology, Yale Univ. School of Medi- 
cine, New Haven, Conn. , 
6-Azauracil (AzU) inhibits the growth of numerous 

organisms, and nucleoside and nucleotide metabolites 

of the analog have been isolated from the culture me- 
dium or the inhibited cells. Large amounts of orotic 
acid, orotidine-5'-PO,, and uridine-5'-PO, accumu- 
lated in the medium when a modification of the method 
of Skoda et al, (Experientia 13:150, 1957) was used for 
the formation of AzU-riboside by E. coli B. A salts- 
glucose medium containing AzU (0.5 mM) was inocula- 
ted with 10% of its volume of an 18-hr culture of the 
organism, After an incubation of 24 hr at 25°, without 
aeration, the entire culture (without removal of cells) 
was passed through charcoal (Darco #20-40, 5 gm/l. 

of culture) and the pyrimidine- and AzU-derivatives 

were eluted with ammoniacal-ethanol as described by 

Skoda et al. This eluate was concentrated and filtered 

to remove crystalline ammonium orotate (10-20 mg/l. 

of culture) and absorbed on Dowex-1 (formate form), 

Elution with formic acid, followed by gradient elution 

with ammonium formate, resolved the nucleotides from 

AzU-riboside and its phosphorylated derivatives. 

Yields were variable but ranged from 5 to 16 mg of 

orotidylic and 3 to 20 mg of uridylic acid per 1. of me- 

dium, From a mass incubation, kindly carried out by 
the Squibb Institute for Medical Research, gram-quan- 
tities have been obtained, This technic has been applied 
to the production of isotopically labeled nucleotides and 
studies of the mechanism of action of AzU. 








934. IN VIVO STIMULATION OF ACYL PHOSPHA- 
TASE BY THYROXIN. Isaac Harary (intr. by I. 
Zabin). VA Hosp., Long Beach, and Dept. of Physi- 
ological Chemistry, Univ. of California, Los Angeles. 
The demonstration that 1,3 diphosphoglyceric acid 

(DPGA) is hydrolyzed by acyl phosphatase (AcPase) as- 

sociates this enzyme with glycolysis. The normal oxi- 

dation of glyceraldehyde phosphate to 3-phosphgglyceric! 
acid (PGA) requires inorganic phosphate (P; ) afd ADP, 
and results in the formation of ATP. In the presence of 

a hydrolase this may be accomplished with a catalytic 

concentration of P; and without ADP utilization or ATP 

formation. An increased uncoupling of phosphoryla- 
tion from glycolysis, due to increased AcPase, could 
lead to a condition similar to that in hyperthyroidism. 

It was of interest to measure the level of enzyme under 

altered thyroid conditions, In 35 hyperthyroid animals 

both liver and muscle showed a 40% increase in AcPase 
without significant alteration of animal or liver weight. 

Six thyroidectomized rats had a 40% decrease and 4 

thyroidectomized, but thyroxin maintained, animals 

were normal, An increase in AcPase is significant 
only if its concentration is rate limiting. In normal 
liver and muscle extracts PGA stimulated ATPase, 
which is a result of the action of PGA kinase and Ac- 

Pase, may be increased 6-fold by the addition of excess 

AcPase, indicating that for these reactions the concen- 

tration of AcPase is rate limiting. These increases 

are consistent with metabolic changes described in 
such animals. An increased glycolytic rate is consist- 
ent with a release from a rate limiting step. Increased 

QO, uptake could result from higher ADP levels, in- 

creased heat production and decreased work efficiency 

could result from an uncoupling of glycolysis from 
phosphorylation, 
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935. IN VITRO STUDIES OF FLUORINATED PYRIM- 
IDINES. Eberhard Harbers* and Charles Heidel- 
berger. McArdle Lab., Univ. of Wisconsin, 
Madison, 

Ehrlich ascites cells were incubated as 10% sus- 
pensions in a medium containing embryo extract and 
ascites serum, Some properties of this system, which 
incorporates precursors into nucleic acids much faster 
than in salt media, will be described. The system has 
been applied in continuing studies on the mechanism of 
the effects on nucleic acid biosynthesis of fluorinated 
pyrimidines. The incorporation of labeled deoxyuri- 
dine (UDR) into DNA was inhibited by 5-fluoro-2'- 
deoxyuridine (FUDR), thus confirming our former 
conclusion that 5-fluoropyrimidines block the conver- 
sion of DUMP into TMP and excluding the possibility 
that the antimetabolite might block the conversion of 
UMP to DUMP. The rates of incorporation of equi- 
molar amounts of the following labeled compounds into 
ascites cells were measured: uracil (U), 5-fluorouracil 
(FU), orotic acid (OA), 5-fluoroorotic acid (FO), uridine 
(UR), UDR, 5-fluorouridine (FUR), and FUDR (the latter 
two prepared by Dr. P, Koechlin, Hoffmann-LaRoche). 
In the acid soluble fraction the quantities decreased 
in the order: FUR, UR, U, FUDR, UDR, OA, and FO. 
Except for FO the fluoro analogs were taken up by 
the cells at a higher rate than the corresponding nat- 
ural metabolites. Once in the cell, the incorporation 
into nucleic acid was highest with OA and FO, some- 
what lower with UDR, UR, and FUR, and least with U, 
FU, and FUDR. Thus differences in cell permeability 
to these analogs considerably influence their biochem- 
ical effects. 


936. PURINE METABOLISM IN EHRLICH ASCITES 
TUMOR CELLS. Helen Harrington,* R. Y. Thom- 
son,* J. N. Davidson,* and P, 8, Lavik, Atomic 
Energy Med. Research Project, Western Reserve 
Univ., Cleveland, Ohio, and Dept. of Biochemistry, 
Univ. of Glasgow, Glasgow, Scotland, 

When ascites tumor cells were incubated in vitro 

in the presence of C!4 -formate, the specific activity 

of the nucleic acid purines has been found to be 10-50 

times lower than DNA thymine, whereas this difference 

did not occur after an in vivo incorporation. The defi- 

ciency in de novo purine synthesis in the in vitro sys- 

tem could be alleviated by addition of 5-amino-4- 
imidazole carboxamide riboside (AICR), 5-amino-4- 
imidazole carboxamide (AIC), or glucose, (R. Y. Thom- 
son, R. M. S, Smellie and Helen Harrington, Biochem, 

J, 67:17, 1957), the AICR being the most effective. 

Ribose-5-phosphate and glutamine were slightly stimu- 

latory, but succinate, aspartate, phosphoenol-pyruvate, 

phosphoglycerate, and DPN did not affect formate-C!4 
incorporation into purines, The addition of both glucose 
and AIC gave better stimulation than AIC alone, but both 
glucose and AICR were not significantly more effective 
than AICR alone. Glucose may therefore be effective 
by enhancing the formation of 5-phospho-« -ribosyl- 
pyrophosphate (PRPP). Since the incorporation of 
formate-C!* into DNA thymine or P32 into nucleic 
acids is not affected by AIC, AICR, or glucose, nucleic 
acid synthesis occurring in the in vitro system is 
probably adequately supported by endogenous precur- 
sors, and is not limited by an impaired de novo syn- 
thesis of purines. 
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937, EFFECT OF THYROTROPIC HORMONE ON THE 
IN VITRO UPTAKE OF RADIOIODIDE. K., T. Hart 
and D. Druet (intr. by C. H. Neilson). VA Hosp., 

St. Louis, Mo. 

Because the thyroid gland is characterized by a 
unique ability to concentrate iodine, one assay for 
thyroid function is based on measurement of thyroidal 
uptake of radioiodide. Uptake depends upon the function 
of both the thyroid itself and the anterior pituitary. 
Since the thyrotropic hormone exerts a stimulatory 
action in vivo, an investigation was made of the in 
vitro effect of this tropic hormone. Minces of thyroidal 
tissue in phosphate buffer pH 7.3 to which Na I!5! had 
been added took up radioiodide when they were incuba- 
ted at 37°C. in an atmosphere of 95% O, -5% CO, . Sup- 
plementation of the medium with commercially avail- 
able thyrotropic hormone increased iodide uptake. 
There were variations from gland to gland in initial 
ability to bind radioiocide as well as in response to 
thyrotropic hormone. The magnitude of iodide uptake 
was determined by the concentration of the tropic 
hormone and maximum stimulation of tissue was elic- 
ited with 1-20 mu TSH/ml of incubation medium. Under 
the conditions employed an iodide uptake of 12-34% was: 
observed in the absence of added thyrotropic hormone. 
When 10 mu/ml of thyrotropin was added, the range of 
uptake was 33-66%. An investigation is in progress on 
the applicability of this technique to the in vitro assay 
of thyroid stimulating hormone. 


938. OPPOSING RESONANCE. Una L. Hart (intr. by 

I. S. Kleiner). New York Med. College, Flower and 

Fifth Ave. Hosp. New York City. 

The concept of ‘opposing resonance" as first pro- 
posed by Coryell (H. M Kalckar, Chem. Rev. 28:71, 
1941) involved the effect of two electrophilic groups on 
a pair of unshared electrons belonging to an atom bind- 
ing the two groups. These two groups compete for the 
electron pair, so Kalckar concluded that the groups 
when combined are less stabilized by resonance than 
when independent. As an example he mentioned acetic 
anhydride and acetic acid, attributing the large negative 
free energy change (-A F) associated with the hydrolysis 
of acetic anhydride to "opposing resonance," (ibid. ). 
The actual values for the resonance energies of these 
compounds are 29 and 13 Cal., respectively (G. W. 
Wheland, Resonance in Org. Chem. 1955, p. 99), just 
the reverse of what Kalcker predicted, The fundamen- 
tal error in "opposing resonance" is the assumption 
that the various types of resonance structures make 
equal contributions to the stabilization of all classes of 
compounds so that resonance energies can be esti- 
mated from the number of resonance structures, This 
is not true because resonance is only a qualitative 
theory. Resonance can be used only to explain changes 
in the position of the equilibrium in analogous reactions, 
but not to explain why the reactions occur. The explana- 
tion of the large -AF of hydrolysis of certain phosphate 
bonds is that a second reaction occurs. With the excep- 
tion of phosphoenolpyruvate, these bonds occur in phos- 
phorylated acids and bases. On hydrolysis in a buffered 
solution, neutralization of the freed acid or base must 
take place, yielding a large -4 F. 
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939. ISOLATION OF DNP-PEPTIDES FROM DNP- 
POLYPEPTIDYL-PROTEINS. John H. Hash,* 
Remedios G. Ona* and Robert R. Becker. Chem- 
istry Dept., Columbia Univ., New York City. 

The observation of Stracher et al, (Biochim, et 
biophys, acta 20:595, 1956), that peptide bonds in pro- 
teins modified by reaction with N-carboxy-DL-valine 
anhydride were stabilized to conditions of acid hy- 
drolysis, has been investigated further with other 
@ -di-substituted amino acids in attempts to define the 
phenomena, N-carboxy-DL-isoleucine anhydride and 
N-carboxy-DL-tert-leucine anhydride (N-carboxy-DL- 
8, 8-dimethyl, « -amino butyric acid anhydride) were 
allowed to react with crystalline chymotrypsin (Worth- 
ington) and the product was treated with dinitrofluoro- 
benzene. After hydrolysis in 5.7 N HCl for 16 hr at 
105°C., DNP-peptides were isolated from the hydrol- 
ysate on silicic acid columns. Two peptides were 
isolated from chymotrypsin treated with each of the 
above amino acid anhydrides. Additional peptides from 
both have not yet been resolved. All of the DNP- 
peptides isolated in this manner, on complete hydrolysis, 
appear to have the same qualitative amino acid compo- 
sition (lys, gly, ala, asp, glu, val, ser, ileu, and the 
amino acid used in the modification reaction), The 
peptides isolated from DNP-poly-D-valyl chymotrypsin 
have the above amino acid composition; peptides from 
DNP-poly-L-valyl-chymotrypsin lack lysine and appear 
to arise from the N-terminal ends of the protein, 








940. Qo75 (MITOQUINONE), A NEW MEMBER OF THE 
MITOCHONDRIAL ELECTRON TRANSPORT SYS- 
TEM. Y. Hatefi, R. Lester and T, Ramasarma (intr, 
by R. A. Alberty). Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

Recently, Crane et al. from this laboratory have 
isolated a mitochondrial lipid component which can 
undergo enzymic oxidation and reduction (Biochim. et 
biophys. acta 25:220, 1957). Studies on particle-bound 
Qo7s5 have provided strong evidence that it is a mem- 
ber of the electron transport system, Particles were 
incubated in presence or absence of substrates fol- 
lowed by heat denaturation to terminate the reactions, 
The conditions were so chosen to preserve the oxi- 
doreduction state of Qo75 contained in these particles, 
Then Qo75 was extracted and the ratio of oxidized to 
reduced Qo75 determined. Q575 is rapidly reduced by 
succinate, DPNH, @ -hydroxybutyrate or the DPN- 
dependent substrates of the citric acid cycle. After 
reduction by substrates, Qo75 can be reoxidized by air. 
Cyanide inhibits this reaction. Similar results were 
obtained by adding Q)7, to a reaction mixture con- 
taining catalytic amounts of enzyme. This externally 
added Qo75 was reducible by substrates and oxidizable 
by air. The oxidation of externally added, reduced 
Qo75 was also inhibited by cyanide. Amytal inhibits 
the reduction of mitochondria-bound Q,7, by DPN- 
linked substrates, but is ineffective when succinate is 
used as substrate. Antimycin A, however, inhibits the 
reduction of Q.7., by either substrate, Phosphate also 
influences the steady-state oxidoreduction level of 
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941, ACTIVATION OF GLUCOSE OXIDATION BY 
CHLORIDE. Niels Ha’ rd and Robert R, Blanken.* 
Lab. of Pharmacology, School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

A rat heart homogenate, cleared of cellular debris 
by centrifugation, oxidizes glucose at a rapid rate in 
the presence of DPN, phosphate and various salts such 
as KCl, RbCl, NH,Cl or MgCl». In previous experi- 
ments it was found that sodium ions were inhibitory 
and that potassium ions overcame the inhibitory action 
of sodium. It was later observed that the activating 
effect of K’ is dependent on the kind and concentration 
of anions in the reaction medium. Glucose oxidation 
is slow in a medium consisting of potassium phosphate 
and sorbitol despite a high concentration of K’. Under 
these conditions glucose oxidation is increased by the 
addition of a source of chloride such as NaCl, KCl or 
Tris chloride. When NaC! is added in increasing 
amounts a stimulation is followed by a depression 
reflecting the action of the two ions. Addition of KCl 
causes stimulation only. KBr also stimulates glucose 
oxidation but becomes inhibitory at higher concentra- 
tions. The role of anions in the regulation of glucose 
oxidation will be discussed. 





942, STERIC CONSIDERATIONS IN THE ENZYMATIC 
COURSE OF THE HYDROXYLATION OF STEROIDS. 
Mika Hayano, Marcel Gut* and D. H. Peterson.* 
Worcester Fndn. for Exptl. Biology, Shrewsbury, 
Mass., and The Upjohn Co., Kalamazoo, Mich. 
Experiments to determine the mode of attack of the 

steroid hydroxylases on their substrates have been 

carried out. The two major possibilities to be con- 


sidered in hydroxylation reactions involving e Ce 


groupings were: 1) a direct replacement of the H from 
the position to be hydroxylated, or 2) a Walden type 
inversion with the removal of the H from the alternate 
position to the one hydroxylated. For this purpose 
pregnane-3,20-dione-110,12«0-H® was incubated with 
Rhizopus nigricans and 11¢ -hydroxy-pregnanedione 
isolated, The loss of H® on 11a-hydroxylation was 

69%. Progesterone-110 ,120-H® prepared from preg- 
nanedione-H® was perfused through surviving bovine 
adrenal glands, and corticosterone and hydrocortisone 
isolated. The loss of H3 on 116-hydroxylation was 
2-3%. Removal of the second Hat C-11 by mild chromic 
acid oxidation of the 11-hydroxylated products to their 
1l-keto analogues were carried out. 11-Keto-pregnane- 
dione showed no further loss of H*®, while 11-dehydro- 
corticosterone gave a loss of 70% of H®. Two facts 

can be deduced from the above data: 1) that the 
enxymatic hydroxylation proceeds by a simple replace- 
ment of the H in the position to be hydroxylated, and 

2) that the catalytic hydrogenation of the 411-double 
bond with tritium enriched gas leads to an uneven dis- 
tribution of the isotope in a ratio of 7:3 at positions 

llc and 12« respectively. A discussion of the steric 
factors encountered in this study will be given, 
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943. METABOLISM OF L-FUCULOSE. E. C. Heath 
(intr. by L. H. Louis), Rackham Arthritis Research 
Unit and Dept. of Bacteriology, Univ. of Michigan, 
Ann Arbor. 

Previous work (Green and Cohen, J. Biol. Chem., 
219:557, 1956) has indicated that L-fucose is converted 
to L-fuculose by extracts of L-fucose-adapted Escheri- 
chia coli, Similar enzymatic activity has now been 
obtained in extracts from Escherichia freundii grown 
on L-fucose as the sole carbon source. A second 
enzyme (L-fuculose kinase) has been purified from ex- 
tracts of E. freundii, In the presence of ATP and Mg, 
the kinase catalyzed the phosphorylation of L-fuculose, 
but not of L-fucose, The fuculose phosphate (I) was 
isolated as a barium salt following chromatography 
on Dowex-1, formate resin. The following character- 
istics were exhibited by I: positive reducing sugar 
(Nelson) and ketose (cysteine-carbazole) tests; hydrol- 
ysis of about 70% of the organic phosphate after 1 hr 
at 100° in 0.1 N acid; the free sugar, obtained by enzy- 
matic hydrolysis of the phosphate group, when subjected 
to paper chromatography in any one of 3 solvent sys- 
tems, was indistinguishable from L-fuculose. Perio- 
date oxidation studies are in progress to determine 
the position of the phosphate group. Compound I did 
not act as substrate for crystalline muscle aldolase. 
However, when compound I was incubated with crude 
extracts of E. freundii, products were obtained which 
subsequently were cleaved by muscle aldolase to yield 
triose phosphate. 


944, FORMATION OF NUCLEOTIDE END GROUPS 
AND INCORPORATION OF AMINO ACIDS INTO 
SOLUBLE RNA. L. L Hecht,* M. L, Stephenson* 
and P, C. Zamecnik. J. C. Warren Labs., Hunting- 
ton Hosp. of Harvard Univ., Boston, Mass. 
Terminal incorporation of adenine nucleotide into 

RNA by incubation of the pH 5.2 precipitable fraction 

of the 2 hr-105,000 x 3 supernatant fraction (S;) of 

ascites cells with ATP-C/* has been described pre- 
viously. Cytidine triphosphate-C !4 (CTP-C !*) and 

uridine triphosphate-C!* serve as precursors for a 

similar reaction. Mononucleotides are added to RNA 

by pyrophosphorolytic cleavage of the ribonucleoside 
triphosphate, as evidenced by the inhibition of the 
reaction by PP, and reversal of the reaction indicated 
by exchange of PP32 with CTP in the presence of RNA 
and the enzyme system. The incorporation of cytosine 
and adenine nucleotides is increased in proportion to 
the amount of added free RNA, prepared from 8; of 
rat liver and ascites cells, or from baker's yeast. 

Microsomal and nuclear RNA are almost inert. In 

the presence of CTP the terminal labeling of RNA by 

ATP-C!4 is increased 2- to 3-fold, and it is shown 

that the cytosine and adenine nucleotides are added 

to RNA in that sequence. In the same incubation sys- 

tem, the incorporation of leucine-C!4 into RNA is 

proportional to the amount of added RNA. The incor- 
poration of leucine-C 14 into RNA is likewise enhanced 

2- to 3-fold by the addition of CTP to the incubation 

system, This correlation between addition of terminal 

nucleotide units to RNA and incorporation of amino 
acid into RNA suggests participation of these end 
groups in the attachment of activated amino acid to 

RNA. 








Heinz 


945. SPECIFICITY OF ANION EXCHANGE ACROSS 
GASTRIC MUCOSA. Erich Heinz and Richard Dur- 
bin.* Biophysical Lab., Harvard Med. School, 
and Dept. of Biochemistry, Tufts Med. School, 
Boston, Mass. 

Previous work has indicated that the unidirectional 
chloride flux towards the gastric lumen (nutrient- 
secretory or N-S flux) is strongly depressed if the 
NaCl in the secretory solution is replaced by a non- 
electrolyte, e.g. mannitol (J. Gen. Physiol, 41:101, 
1957). A model was proposed to account for this obser- 
vation on the basis of a carrier exchange mechanism 
for chloride. In the present experiments the relative 
specificity of this exchange mechanism for anions has 
been studied. The secretory chloride was replaced by 
various organic and inorganic anions of different 
valences, and the effect of these substitutions on the 
N-S chloride flux, as well as on other phenomena of 
the gastric mucosa, was measured. Some anions, e.g. 
nitrate, were found not to affect the N-S chloride flux, 
indicating that the exchange mechanism does not dis- 
tinguish among such ions and chloride. Gluconate, 
however, caused a marked depression of the N-S 
chloride flux, whereas sulfate had an intermediate 
effect. The strongest effect was observed upon re- 
placing the secretory chloride by bicarbonate. In this 
case the secretory solution was gassed with 30% CO,. 
Unlike the experiments with the other anions men- 
tioned above, and with mannitol, in which the short 
circuit current was essentially unchanged, bicarbonate 
caused a strong depression of the short circuit current, 
Similar to that associated with metabolic inhibition. 





946. STEADY STATE CONCENTRATION OF GLUCOSE 
IN ISOLATED TISSUE CELLS. Ernst Helmreich and 
Herman N. Eisen (intr. by R. K. Crane), Div. of 
Dermatology, Dept. of Internal Medicine, Washington 
Univ. School of Medicine, Barnard Free Skin and 
Cancer Hosp., St. Louis, Mo, 

Intracellular sugar concentrations and metabolic ac- 
tivities were measured concomitantly on lymph node 
cells incubated with glucose, 2-desoxyglucose and 
various nonmetabolizable sugars. When intracellular 
and extracellular concentrations of sugars were con- 
stant (steady state) the cell volumes at distribution 
equilibrium (solute spaces") were: glucose and 2- 
desoxyglucose 40% or more, d-arabinose 40%, raffinose 
35%, inulin 20%. Attainment of equilibrium was prac- 
tically immediate and not measurably altered by 
lowering temperature, even to 0°C., or by varying 
extracellular solute concentration, or adding inhibitors 
(e.g. phloridzine) or hormones (insulin, epinephrine). 
No mutual inhibition occurred with related hexoses or 
with glucose and a pentose. Anaerobically, with 10°? 

M iodoacetate-glucose metabolism blocked—the 

glucose "space" increased to 78%, corresponding to a 

distribution ratio of 1.0 (glucose concentration in intra- 

cellular water: extracellular glucose concentration); 
but the distribution of nonmetabolizable sugars was 
unaffected. Dinitrophenol (10°? M), added to aero- 
bically maintained cells, enhanced glucose utilization 
and lowered internal glucose concentration. Anaero- 
bically, in the presence of 2-desoxyglucose, intra- 
cellular glucose approaches the extracellular concen- 
tration, indicating an inhibition of glucose utilization. 

It is apparent that in these cells, which exhibit high 

glycolytic activity, intracellular glucose steady state 

concentration is dependent on rate of glucose metabo- 
lism. At 10-3 M to 3x 10-2 M external glucose, the 
intracellular glucose concentration does not become 
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rate limiting for glucose utilization in the steady state. 





947. AMINO ACID TURNOVER IN "NON-PROTEIN" 
FRACTIONS OF HEN OVIDUCT IN RELATION TO 
INCORPORATION INTO PROTEINS. Richard W. 
Hendler. Natl. Heart Inst., Bethesda, Md. 

After pre-incubation of minced oviduct with radio- 
active amino acid, homogenization yields a prepara- 
tion which continues to supply radioactivity to protein 
under conditions where added free amino is inert, 
The ice-cold TCA, alcohol-ether, and hot TCA washes 
were examined for concomitant loss of radioactivity, 
These fractions were also examined after 10 min pre- 
incubation of the mince in the presence of radioactivity 
followed by. washing and continued incubation in un- 
labeled buffer. Similarly, short term incubations in 
the presence of various stimulators and inhibitors of 
incorporation were studied. Cold TCA fractions were 
generally too radioactive to permit comparison of 
fluctuations in radioactivity with that of the proteins, 
The hot TCA fractions were extremely low in total 
amount, rate of uptake and loss of radioactivity. Chlo- 
roform extracts of the lipids showed a rapid uptake 
and loss of radioactivity in total amounts comparable 
to incorporation into proteins. Hydrolysis of chloro- 
form soluble lipid material liberated all radioactivity 
as original amino acid (alanine or phenylalanine) as 
well as a wide spectrum of unlabeled amino acids. CoA 
increased rate of uptake and amount of amino acid in 
the lipids. Amino acid incorporation into protein was 
stimulated by the lipogenic cofactors, CoA and CTP, 
Strong inhibition was obtained with purified lecithinase 
A, lysolecithin, and deoxycholate. A possible role of 
lipids in amino acid incorporation would be consistent 
with the high content of total lipids, particularly of the 
phosphatide type, in microsomal membranes, 


948. POLYADENYLIC ACID PHOSPHORYLYSIS. D. 
D. Hendley * and R. F. Beers, Jr. R. W. Johnson 
Lab., Children's Hosp. School, Inc., Baltimore, Md, 
Phosphorylysis of polyadenylic acid (poly A) by a 

polynucleotide phosphorylase preparation from M, 

lysodeikticus freed from myokinase and phosphatases 

has been followed by measuring phosphate uptake, 

Like the polymerization reaction phosphorylysis re- 

quires Mg and high ionic strength (0.2 M. KCl optimum), 

The optimum pH is 8.5 compared with 9.0-9.5 for the 

polymerization reaction under comparable conditions, 

The rate of incorporation of orthophosphate follows a 

reversible first order equation. The equilibrium ratio, 

ADP/phosphate, is independent of poly A concentration. 

It is concluded that the equilibrium represents addi- 

tion and splitting of AMP units at the end of the 

polymer chains and does not include random splitting. 





ADP/phosphate at equilibrium can be increased 4-fold . 


by high concentrations of Mg and low ionic strength. 
Polymerization but not phosphorylysis is slowed by 
high Mg. Presumably at high concentrations of Mg 
much of the ADP exists as an unreactive Mg-ADP™ 
complex. The equilibrium is independent of pH be- 
tween 8 and 10 in agreement with the fact that the 
ionic species of ADP and phosphate do not undergo 
change in this region, The heat of the reaction in 
0.16M KCl and 4 x 10°4M MgCl, is less than 2 Cal. 
Since the bulk of the polymer is not involved in the 
chemical equilibrium and ADP/phosphate is close to 
unity it is apparent that poly A and, perhaps, RNA 
can act as a storage of high energy in their diester 


linkages. 
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949. HORMONAL INFLUENCES ON METABOLISM 

OF C!4-LABELED ACETATE IN MAN, Allen R. 

Hennes* and Walton W. Shreeve. Medical Dept., 

Brookhaven Natl. Lab., Upton, N. Y. 

The effect of glucocorticoid administration and 
diabetes on various fates of intravenously administered 
1- or 2-C}4-labeled acetate has been studied in human 
subjects. Peak specific activities and rates of excre- 
tion of C!4O, have been shown to be depressed by 10- 
20% as a result of administration of delta-1-cortisone. 
Preliminary observations of the specific activity of 
pyruvate and alpha-ketoglutarate of whole blood indi- 
cate 2- to 5-fold lower values after steroid adminis- 
tration as compared to control studies. Acute effects 
of glucocorticoid on lipid metabolism appear to be 
complex and difficult to interpret. Although C !* activ- 
ity in plasma triglycerides appeared to be greater 
initially, in general lower total amounts of C!4 were 
incorporated into both triglycerides and cholesterol 
following steroid administration. A controlled, young, 
thin diabetic and a young, lipoatrophic diabetic showed 
much more active synthesis of triglyceride and cho- 
lesterol than a middle-aged, obese diabetic with nor- 
mal fasting blood sugar. The decline of C !4 activity 
in triglycerides in the patient with lipoatrophic diabetes 
was notably abnormal. A middle-aged control subject 
showed greater plasma lipid C14 activity than the stable 
middle-aged diabetic, but considerably less incorpora- 
tion than either of the young diabetics. Incorporation 
of C!4 from 1-C!4 -acetate into blood glucose did not 
appear to be appreciably different in stable diabetics 
orthose given glucocorticoid than in control subjects, 
but was enhanced in young diabetics in ketoacidosis. 








950, INCORPORATION OF ADENINE NUCLEOTIDES 
INTO RIBONUCLEIC ACID BY ENZYME SYSTEMS 
FROM RAT LIVER. Edward Herbert (intr. by 
Laurence G. Wesson). Dept. of Biology, Massachu- 
setts Inst. of Technology, Cambridge. 

Rat liver homogenates incorporate C !4-labeled 
adenine nucleotides into two parts of the RNA mole- 
cule. One part is the monoesterified end groups and 
the other part is the interior of the molecule as evi- 
denced by the appearance of radioactive adenosine and 
2', 3’ adenylic acid, respectively, upon chromatography 
of the alkaline hydrolysate of RNA. An enzyme system 
in the soluble enzyme fraction of the homogenate is 
responsible for labeling the end groups of RNA, while 
an enzyme system in the nuclear fraction labels the 
interior of the molecule. The former enzyme system 
has been purified 40- to 50-fold and some of its prop- 
erties have been studied. Mg is the only co-factor 
required. The reaction runs to completion in less than 
15 min and its rate is proportional to enzyme concen- 
tration. The following evidence strongly suggests that 
ATP (rather than ADP or AMP) is the immediate pre- 
cursor of the end groups: 1) AMP-C!4 and ADP-Cl4 
are completely ineffective as precursors; 2) inorganic 
pyrophosphate strongly inhibits the reaction at a con- 
centration where orthophosphate has no effect (0.003 M) 
and the inhibitory effect can be abolished by crystalline 
inorganic pyrophosphatase. 
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951. QUANTITATIVE HISTOCHEMISTRY OF HUMAN 
SKIN. Falls B. Hershey, Charles Lewis, Jr. and 
C._N. D. Cruickshank (intr. by O. H. Lowry). Sur- 
gery Dept., Washington Univ. Med. School, and 
VA Hosp., St. Louis, Mo. 

There has been little information available about 
metabolic pathways of human skin chiefly because of 
its histological complexity, its apparent inactivity and 
difficulties in homogenization. Using the micro meth- 
ods of Dr. O. H. Lowry, quantitative measurements 
have been made of 5 enzymes chosen from the Krebs' 
cycle, glycolytic cycle, and the glucose-6-phosphate 
shunt: isocitric, malic, lactic, and glucose-6-phos- 
phate dehydrogenases, and aldolase. Direct measure- 
ments of these enzymes in epidermis do not appear to 
have been reported previously. The characteristics 
of these 5 enzymes in homogenates of whole epidermis 
will be presented, together with the activities in 
frozen-dried samples (1 to 5y) of human epidermis, 
dermis, sweat and sebaceous glands and hair follicles. 
Epidermis and the epidermal appendages are surpris- 
ingly active in all these metabolic enzymes. Homoge- 
nates show roughly 1/5 the activity of brain homogenates. 
The distribution of these enzymes in various epider- 
mal appendages are compared and contrasted. These 
data serve as a base line for studies of cancer, healing 
and other pathological processes of skin. 


952. PATHWAYS OF RIBOSE SYNTHESIS IN THE RAT. 
Howard H. Hiatt, Dept. of Medicine, Beth Israel 
Hosp, and Harvard Med. School, Boston, Mass, 

The observation that imidazoleacetic acid (IAA) is 
excreted in part as the riboside (Tabor and Hayaishi, 


J. Am. Chem. Soc. 77:505, 1955) has permitted a 


study of ribose synthesis in several physiologic and 
disease states, IAA and glucose-2-Cl* have been ad- 
ministered to rats, and urinary ribose isolated and 
degraded (Hiatt, J. Biol, Chem. 229:725, 1957). The 
quantity of riboside excreted by subtotally hepatec- 
tomized rats was reduced 4-fold. Radioactivity in the 
ribose of all animals was principally in carbons 1 and 
2, consistent with synthesis via the pentose phosphate 
pathway. Ribose labeled in carbon 1 is presumably 
synthesized via loss of hexose carbon 1, whereas that 
labeled in carbon 2 is derived from the transketolase 
reaction. In normal animals the C-1/C-2 ratio varied 
from 0.54 to 0,79. In thiamine-deficient rats the 
ratio was 2.64, suggesting impairment of the trans- 
ketolase reaction. The C-1/C-2 ratio was not altered 
in rats with induced hyperthyroidism or hyperadreno- 
corticism., Rats with massive ascites tumor had ratios 
of 0.80 and 1.44. Isotope distribution in IAA riboside 
ribose synthesized from ribose-1-C!4 or from ran- 
domly-labeled ribose was not markedly different from 
that in the starting material. The appearance of C14 
in urinary ribose of rats given glucuronolactone-C!* 
suggests ribose synthesis via the uronic acid pathway 
(uronic acid—» L-xylulose —>D-xylulose), phosphory- 
lation of D-xylulose, and conversion to ribose phosphate. 
(Aided by grants from the Jane Coffin Childs Fund for 
Med. Research and PHS.) 
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953. REDUCTION OF NITROARYL GROUPS BY 

ASPERGILLUS NIGER. Edwin S. Higgins (intr. by 

J. C. Forbes). Dept. of Biochemistry, Med. College 

of Virginia, Richmond. 

Mycelial homogenates, acetone powders, and DPNH 
or TPNH supplemented ammonium sulfate fractionated 
tissue extracts of A. niger catalyze the reduction of 
certain nitroaryl compounds to their amino derivatives. 
m-Dinitrobenzene is the most effective electron accep- 
tor; the isomeric nitrobenzoates display intermediate 
activity, while chloramphenicol is not reduced. Re- 
duced pyridine nucleotides serve as the electron source 
and succinate, xanthine, cysteine and glutathione are 
ineffective in this regard. p-Chloromercuribenzoate 
inhibition is readily reversed by cysteine. Cysteine as 
well as other thiols stimulate the activity, presumably 
via a protective effect on the enzyme. Atabrine is in- 
hibitory and preincubation with flavin nucleotides con- 
fers a minor stimulatory effect on ammonium sulfate 
fractions. Inhibition by various metal chelators is 
overcome by ferrous iron. Manganous ions are with- 
out effect, while zinc and copper are powerful inhib- 
itors. The participation of molybdenum has been ex- 
cluded experimentally. The partially purified system 
appears to be free of pyridine nucleotide-coupled 
cytochrome c reductase activity and it does not con- 
tain nitrate reductase. 


954. DETERMINATION OF REACTION MECHANISM 
BY REFLECTION COEFFICIENTS. Joseph J. 
Higgins (intr. by David R. Goddard). Johnson Fndn., 
Univ. of Pennsylvania, Philadelphia. 

A theoretical study of several general types of reac- 
tion mechanisms appropriate to enzyme systems has 
been carried out. It has been found that the ratio of the 
relative changes in steady-state concentrations of any 
two components is determined by the reaction mech- 
anism. The relative change in chemical A divided by 
the relative change in chemical B is called the "reflec- 
tion coefficient" of B into A. For the reactions studied, 
the reflection coefficient is dependent only on the con- 
centrations of the components involved in the system 
and is independent of the rate constants. Thus if all 
concentrations are known, the reflection coefficients 
can be measured, and the mechanism is indicated by 
the relationship of the reflection coefficients to the con- 
centrations of the components in the system. Simple 
formulas result when the changes in the steady-states 
are small. For the Michaelis-Menten system the re- 
flection of substrate into intermediate equals the ratio 
of free enzyme to total enzyme concentration. For 
reactions involving monomolecular or pseudo-monomo- 
lecular breakdown of intermediates, the reflection 
coefficients for adjacent intermediates is one. For bi- 
molecular reactions between intermediates, similar 
relationships are obtained, but the independence of rate 
constants will only be preserved if the reactions are 
essentially irreversible, as in the mechanism proposed 
for the respiratory chain. The relations given hold 
exactly under steady-state conditions and are approxi- 
mately correct for pseudo-steady-states. 








955. PATHWAYS OF CARBOHYDRATE METABOLISM 
IN ENTAMOEBA HISTOLYTICA. Doris M. Hilker* 
and Alan G. C. White, Dept. of Biochemistry, Tulane 
Univ., New Orleans, La. 

A study has been made of the carbohydrate metab- 
olism of Entamoeba histolytica using cell-free prep- 
arations. The organisms were cultured in the Dobel] 
and Laidlaw medium (Parasitology 18:283, 1926) with 
multiple bacterial associates. The amebas were 
washed relatively free of bacteria and the cellular 
integrity destroyed using a Mickel disintegrator. The 
preparation was tested for the presence of various © 
enzyme systems concerned in the glycolytic pathway, 
the hexosemonophosphate shunt and the Entner- 
Duodoroff pathway. In the glycolytic scheme the pres- 
ence of phosphoglucomutase, phosphohexokinase and 
aldolase has been demonstrated; glyceraldehyde-3- 
phosphate dehydrogenase activity, however, could not 
be detected. Glucose-6-phosphate dehydrogenase 
activity has been demonstrated but since no 6-phos- 
phogluconate dehydrogenase activity could be obtained 
it has been assumed that the hexosemonophosphate 
shunt is absent in these preparations. The metabolism 
of 6-phosphogluconate has been found to proceed via 
the Entner-Duodoroff pathway to the formation of 
glyceraldehyde-3-phosphate and pyruvic acid, Present 
evidence indicates that the Entner-Duodoroff pathway 
is probably a major pathway of glucose metabolism in 
Entamoeba histolytica. (Supported by PHS Grant E-905, 











956. STRUCTURAL REQUIREMENTS FOR PAPAIN 
ACTIVITY. Robert L. Hill,* George S. Shields,* 
Herbert C. Schwartz* and Emil L. Smith, Lab. 
for Study of Hereditary and Metabolic Disorders, 
Univ. of Utah, Salt Lake City. 

Further studies which demonstrate that a portion 
of the N-terminal sequence of papain is unessential for 
enzymic activity will be presented, Other studies are 
concerned with essential structural features for enzymic 
activity. Reaction of mercuripapain (MP) with O- 
methylisourea yields a guanidinated MP which con- 
tains only a trace of lysine and almost 8 residues of 
homoarginine. Neither specific activity nor substrate 
specificity of the guanidinated MP are altered from 
that of untreated MP. Although the e-amino groups 
of MP are unessential for enzymic activity, treatment 
with nitrous acid produces irreversible inactivation. 
The activity of papain is reversibly decreased as a 
function of increasing urea concentration, Comparable 
concentrations of guanidine cause a similar inactivation 
but reversibility is incomplete. Measurements of 
specific viscosity, optical rotation, and sedimentation 
rate of papain in 6 M urea show changes attributable 
to alteration of shape and secondary structure. Thus 
despite the unessential nature of much of the primary 
structure of papain, as well as of the e-amino groups, 
a definite secondary structure is required for full 
enzymic activity. These results will be discussed in 
relation to studies describing the essential role of a 
thiol and a carboxyl group in papain (Fed. Proc. 16:801, 
1957). 
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957. SPECIFICITY OF RED CELL SUGAR TRANS- 
PORT SYSTEM. R. S. Hillman* and J. Ashmore. 
Dept. of Biological Chemistry, Harvard Med. School, 
Boston, Mass, 

The transport of various glucose derivatives by red 
plood cells has been studied to determine whether con- 
figurational specificity of the system would be demon- 
strable. Washed red blood cells from rabbits were 
suspended in a buffered isotonic saline solution (pH 7.4) 
and incubated with 0-alkyl and deoxy derivatives of 
glucose. All sugars tested were found to equilibrate 
with intracellular water within three hours and to com- 
pete with glucose for entrance into the red cell. The 
rate of penetration was temperature-dependent and 
consistent with what one would expect from an active 
process rather than simple diffusion. Although the 
sugars tested involved substitution of carbons, 1, 2, 3 
and 6 of the hexose molecule, no structural require- 
ment for penetration was found similar to that known 
to occur for specific enzyme reactions, such as 
hexokinase, glucose oxidase and glucosidase. With 
respect to relative rates of penetration, 3-0-butyl glu- 
cose was observed to enter at a rate greater than the 
$-0-propyl derivative, which in turn was faster than 
those of 3-0-ethyl and 3-0-methyl derivatives. The 
significance of these results for the transport of sugars 
with lipid soluble side chains will be discussed. 





958. MECHANISM OF ACTION OF GLUTAMIC DE- 
HYDROGENASE. H. D. Hoberman, 8S, Englard* and 
H, J. Strecker. Dept. of Biochemistry, Albert 
Einstein College of Medicine, New York City. 
Although it seems to be generally accepted that 

iminoglutarate is an intermediate in the reductive 

amination of * -ketoglutarate, the possibility that de- 
hydroglutamate may play a role in this reaction has 

not been investigated. If iminoglutarate were the inter- 

mediate, the addition of 2 H atoms would take place 

across the -C=N- bond, whereas if dehydroglutamate 
were formed, 2 H atoms would add to the -C=C- bond. 

Thus in the latter case if the reaction were carried out 

with DPND, D would appear in the glutamate in the «- 

or 8- position, since the transfer of H between DPNH 
and substrate is direct. (Levy and Vennesland, J. Biol. 

Chem, 218:85, 1957) and when carried out in D,O, D 

would appear in one of these positions. « -Ketoglutarate 

was reductively aminated using crystalline glutamic 
dehydrogenase and DPND regenerated by the action of 
lactic dehydrogenase on °-deuterolactate. The gluta- 
mate, containing 0.9 atom of D, was oxidized with 
chromic acid, yielding succinate containing no excess 

D. The D of the glutamate was thus located in the «- 

position. When the reaction was carried out with D,O 

using the stoichiometric amount of DPNH, no significant 

excess of D was found in the glutamate. These results 
do not support the hypothesis that dehydroglutamate is 
an intermediate in the reductive amination of «-keto- 
glutarate but are not inconsistent with the possibility 
that iminoglutarate plays a role in this reaction. Pre- 
liminary experiments using H,O!® revealed no evidence 
of the requirement for ammonia in the spontaneous in- 
corporation of O18 into o-ketoglutarate. We are pres- 
ently investigating the possibility that glutamic dehy- 
drogenase and ammonia are required to accelerate 
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the incorporation of O from H,O into «-ketoglutarate. 
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959. METAL INTERACTIONS OF A MITOCHONDRIAL 
ENZYME SYSTEM, Frederic L, Hoch, H, Richard 
Tyler* and Bert L. Vallee. Biophysics Research 
Lab., Dept. of Medicine, Harvard Med. School, 
Boston, Mass. 

Different metal ions show mutually interdependent 
effects on the activity of an organized enzyme system. 
The rate of triphenyltetrazolium chloride reduction 
to triphenylformazan measured activity of the succinic 
dehydrogenase-cytochrome c reductase of rat liver 
mitochondria, Optimal ATP concentrations increase 
activity. Addition of Mg** or MN** further increases 
the ATP activation, maximally when isomolar with 
ATP; Ca** suppresses it. The activation by ATP is 
interpreted as due to its interaction with the intrinsic 
metals of mitochondria. The activities resultant from 
the interactions of added Mg**, Mn**, and ATP, and 
also Mg** , Ca'* , and ATP, were examined factorially 
as a function of three variables: the concentrations 
of (1) ATP; (2) 3(Me, + Me.) where > is mathematic- 
ally constrained by (1); and (3) Me; /Me:, as constrained 
by (2). Activities of markedly different magnitudes— 
from inhibition through no change to activation—occur 
as a function of balances between metals and ATP, 
Orthogonalization of these data produces an "activity 
surface" which delineates the dependence of function 
on these interrelated variables and suggests that the 
intrinsic metal contents of mitochondria can decisively 
influence the activity resulting from the addition of one 
metal or of ATP. Thus, quantitative information on 
the intrinsic metal contents of the particles seems 
pertinent to the interpretation of activation or inhibition 
effects of added metals or ligands, 





960. FIXATION OF No BY EXTRACTS FROM CLOS- 

TRIDIUM PASTEURIANUM. G. E. Hoch and D. W. 

8. Westlake (intr. by Folke Skoog), Depts. of Bio- 

chemistry and Bacteriology, Univ. of Wisconsin, 

Madison. 

Cells of Clostridium pasteurianum strain W5 grown 
on a nitrogen-free, synthetic medium were centrifuged, 
resuspended in 0,01M phosphate buffer (pH 6.8) con- 
taining 5% sucrose, and were disrupted by sonic oscil- 
lation under H,. The supernatant from successive 
centrifugations at 2000 x g and 4500 x g for 10 min 
was exposed to 95% N!5-N, at a pNp of 0.05 atmos- 
phere for 1 hr at 30° after addition of various supple- 
ments, In a representative run, the following atom % 
N15 excesses were observed in the 5% trichloracetic 
acid extracts from samples incubated in an atmosphere 
without H, and from samples incubated in an atmos- 
phere with a pH, of 0.15 atmosphere, respectively: no 
additions, 0.585, 0.189; with 0.05M pyruvate, 0.644, 
0.812; with 0.05M «-ketoglutarate, 0.823, 1.251; and 
with 0.002M adenosine triphosphate, 0.301, 0.929. 
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961, PRESENCE OF PHOSPHATIDIC ACID IN MOUSE 
TISSUE. Lowell E, Hokin and Mabel R. Hokin.* 
Dept. of Physiological Chemistry, Univ. of Wiscon- 
sin, Madison, 

Phosphatidic acid is synthesized in soluble enzyme 
preparations, and it becomes labeled with P22 very 
rapidly in tissue slices and homogenates. However, 
several groups of workers have been unable to demon- 
strate the presence of phosphatidic acids in fresh 
mammalian tissues. If phosphatidic acids are present 
in very small amounts it should be possible to detect 
them by their radioactivity if sufficient P? is injected 
into the animal. The phospholipides of brain, liver, 
and heart of a mouse injected with 1 uc of P®2 /10 gm 
1 hr before killing were chromatographed on paper, 
and autoradiograms were then prepared. A spot with 
an R; similar to that of phosphatidic acid was seen on 
autoradiograms of all tissues studied. This spot was 
eluted and hydrolyzed by the method of Dawson (Bio- 
chim et Biophys. acta 14:374, 1954), which splits off 
only fatty acids. The hydrolysate was mixed with 
authentic glycerophosphate and submitted to ionophore- 
sis on paper, followed by autoradiography and spraying 
for phosphate compounds. A radioactive spot which 
accounted for about 85% of the calculated total radio- 
activity of the autoradiogram coincided exactly with 
the glycerophosphate spot revealed by spraying; a 
radioactive spot preceding glycerophosphate accounted 
for 15% of the radioactivity. This minor spot may 
have been derived from a second lipide contaminating 
the phosphotidic acid spot. These findings show that 
labeled phosphatidic acid is demonstrable in tissues 
from an animal receiving sufficient P32. 








962. PHOSPHOLIPID ANTITHROMBOPLASTIN: 
STUDIES ON MECHANISM OF ACTION. R. R. Hol- 
burn,* M. J. Silver,* D, L. Turner* and L. M, 
Tocantins (intr. by L. A. Kazal), Cardeza Fndn., 
Jefferson Med. College, Philadelphia, Pa. 

Purified phospholipid antithromboplastin (PA) solu- 
bilized with sodium desoxycholate inhibited the clot- 
ting of normal human plasma (activated and non- 
activated) in vitro while sodium desoxycholate alone in 
the concentrations employed had no effect in the clotting 
systems used, Prothrombin (2-stage method) was re- 
duced slightly when PA (2 mg/ml) was added to de- 
fibrinated plasma but no effect was detected at 1 mg/ml. 
PA reduced the rate and amount of thromboplastic ac- 
tivity in the thromboplastin generation test (TGT). In- 
creasing the concentration of normal serum raised 
the rate and amount of thromboplastic activity to nor- 
mal while increasing ‘alumina plasma" raised the 
amount formed only. PA added to the mixture after 
full thromboplastin generation, depressed thrombo- 
plastic activity. Intravenous injection of aqueous 
solution of PA in dogs prolonged blood coagulation for 
24-48 hr. Prothrombin, transiently reduced after in- 
jection, returned to normal after 30 min. Thrombo- 
plastin generation, 5 min post-injection, was reduced 
to 20% of the pre-injection level and required 4 times 
longer than the control to reach maximum activity. 
Substitution of post-injection plasma or serum individ- 
ually for reagents in the TGT system caused no change, 
while plasma and serum together markedly reduced 
both rate and amount of thromboplastin formed. No 
change was observed in calcium requirements, fibrino- 
gen, plasma AC-globulin or antithrombin activity. PA 
seems to act by blocking the formation of thromboplas- 
tin as well as by offsetting its action once formed. 
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963. STIMULATION OF ISOCITRIC DEHYDROGEW/ 
DPN BY SUBSTITUTED ESTROGENS. Vincent P 
Hollander, Hazel M. Nolan and Nina Hollander {int 
by R. W. McGilvery). Univ. of Virginia Hosp. 
Charlottesville. 

Estrone, estradiol - 17 ¢ (I), equilin, (II), and equ. 
lenin (III) markedly stimulate placental isocitric ¢ 
drogenase - DPN (IV) in vitro. (Villee et al, Bull, sy 
chim, belg. 65:186, 1956). Substituted estrogens ata 
level of 10.0, 1.0, 0.1u.g/ml were incubated with iso. 
citrate and human placental soluble fraction, in the 
presence of Versene, MgCl, , and DPN in phosphate 
buffer at pH 6.8. Ketoglutarate production served as 
an index of (IV) activity. A free 3 hydroxyl group en- 
hances but is not necessary for IV stimulation, Es- 
trone 3-methyl ether (V), and estradiol-176 3 methyl 
ether (VI) showed definite but less stimulation than], 
3 desoxyestrone (VII) stimulated at 1.0 ug/ml while! 
required 0.01 +g/ml for definite activity. The stimu. 
lation by V, VI, and VII was not due to contamination 
with phenolic estrogen since activity was retained in 
the non-phenolic fraction following partition between 
toluene and 1 N NaOH. Further substitution in Ring 
A did not enhance activity. 2-Hydroxy estradiol was 
half as active as I. 4-Hydroxy estradiol-17 6 was as 
active as I. Unsaturation in ring B enhances stimula- 
tion of IV. I, Ill, dihydroequilin-17 8, and dihydro- 
equilenin-178 are more active than I when compared aj 
concentrations below 0.1 ug/ml, Substitution at posi- 
tion 11 decreases activity. 11-8-hydroxy estradiol 
was almost inactive, 11-8 -hydroxy estrone stimulated 
IV only at 10 ug/ml. Activity is lost by changes in 
ring D. Estrolactone, 16 ketoestradiol 17-8, and 17 
desoxyestrone were inactive. 





964. INTERMEDIATES IN PROTEIN SYNTHESIS: 
ALANINE ACTIVATION AND AN ACTIVE RIBONU- 
CLEIC ACID FRACTION. R. W. Holley and P, 
Prock.* U.S. Plant, Soil and Nutrition Lab, and 
Cornell Univ., Ithaca, N. Y. 

A preparation that gives an alanine-dependent, 
ribonuclease-inhibited conversion of AMP to ATP has 
been described (J. Am. Chem. Soc. 79:658, 1957), The 
reactions involved have been formulated as follows: 
Enzymetalaninet ATP = enzyme-alanyl-AMP*+ pyro- 
phosphate; enzyme-alanyl-AMP*+X = enzymetalanyl-X 
AMP. Inhibition of the second reaction by ribonuclease 
suggests that ''X" is a ribonucleic acid, and suggests 
that the second step in the conversion of amino acids 
to proteins may involve transfer of activated amino 
acids to ribonucleic acids (cf. Hoagland et al., Bio- 
chim, et biophys, acta 24:215, 1957). The preparation 
has now been resolved into two fractions: a) an enzyme 
fraction, and b) a ribonucleic acid fraction. The enzym4 
fraction is obtained free of active "ribonucleic acid" 
by treatment with ribonuclease, followed by reprecipi- 
tation at pH 5. The ribonucleic acid fraction is ob- 
tained free of active enzyme by phenol extraction, or 
by treatment with trypsin followed by isopropyl phos- 
phorofluoridate. When tested separately, neither 
the enzyme fraction nor the ribonucleic acid fraction 
gives the alanine-dependent conversion of AMP to ATP, 
but the two fractions when combined give such a con- 
version, The active "ribonucleic acid" is moderately 
stable at 100° in neutral solution, is destroyed by hot 
acid or alkali, and is retained by a Visking 20/32 mem- 
brane at neutral pH. Studies of the purification and 
properties of the active "ribonucleic acid" and the 
alanine-activating enzyme are in progress, 
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965. ISOLATION OF POLYUNSATURATED ACIDS BY 
DISPLACEMENT CHROMATOGRAPHY. Ralph T. 
Holman and Herbert Hayes.* Hormel Inst., Univ. 
of Minnesota, Austin. 

A series of polyunsaturated acids and their esters 
has been isolated from hog liver lipides, fish oils, and 
other sources. Methyl ester concentrates of the poly- 
unsaturated acids or esters are separated on a multi- 
ple coupled chromatographic column using charcoal as 
adsorbent, 95% ethanol as solvent, and 1% ethyl stea- 
rate in 95% ethanol as displacer substance. The efflu- 
ent from the column is fractionated and the complexity 
of individual fractions is monitored by paper chroma- 
tography. On the basis of this information, similar 
fractions are combined and the acids or esters are 
recovered from solution, and characterized. The 
isolation of octadecatetraenoic acid, methyl eicosapen- 
taenoic, and similar substances will be shown and | 
discussed. 





966. SOME PROPERTIES OF AN UNSTABLE E. COLI 
RIBONUCLEIC ACID. Jack Horowitz,* Anna Lom- 
bard* and Erwin Chargaff. Biochemistry Dept., 
Columbia Univ., New York City. 

In continuation of previous studies of this labora- 
tory on the correlation between RNA structure and pro- 
tein formation, the effect of the inhibition of protein 
synthesis, by means of chloramphenicol, on the prop- 
erties of RNA produced by E. coli has been investigat- 
ed. When the labeled nucleic acids formed by a lysine 
auxotroph subsequent to the addition of the antibiotic 
and of adenosine-8-C!4 were studied, it was found 
(see also Neidhardt and Gros, Biochim. et Biophys. 
Acta, 25:513, 1957) that 50-60% of the RNA formed 
under these conditions is unstable and decomposes 
rapidly when the treated cells are suspended in "'rest- 
ing medium" (lacking lysine). This unstable RNA did 
not differ in nucleotide composition from normal E. 
coli RNA. A preferential loss of one nucleotide is also 
excluded by the fact that during the breakdown both 
purine nucleotide constituents exhibited the same 
decrease in specific activity. RNA formed under nor- 
mal growth conditions remained stable in "resting 
medium;"' the change in radioactivity was small when 
the nucleic acids formed before antibiotic addition were 
labeled. RNA synthesis has been reported to recom- 
mence when chloramphenicol is again added to cells 
in "resting medium."' We have found that even under 
these conditions the previously formed unstable RNA 
continues to decompose. This instability of RNA in the 
absence of protein synthesis may be connected with 
its normal function in this process. 
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967. PLASMA TOCOPHEROL, HEMOLYSIS AND 

DIETARY UNSATURATED LIPID RELATIONSHIPS 

IN MAN. M. K. Horwitt, C. C. Harvey* and B. J. 

Meyer.* Biochemical Research Lab., Elgin State 

Hosp., Elgin, Ill. 

Methods for evaluating erythrocyte hemolysis by 
peroxide have been modified to improve sensitivity 
and reproducibility in order to correlate plasma 
tocopherol levels with the extent of hemolysis over a 
period of years. The data show that during early 
stages of tocopherol depletion there is a good correla- 
tion between changes in plasma tocopherol levels and 
hemolysis rates in male adults. However, after sub- 
jects had been depleted of some of their tocopherol 
stores, the daily supplementation of 15 mg of d-«- 
tocopherol acetate did not cause return of the hemolysis 
results to original basal levels, although the plasma 
tocopherol was raised to normal levels (0.80 mg%) 
within a few weeks. After increasing the daily sup- 
plement to 30 mg, the hemolysis results decreased 
during the following 4 months although the plasma 
tocopherol levels remained, relatively, unchanged. 
When 100 mg of d-«-tocopherol acetate (or equivalent 
amounts of dl-a-tocopherol) was given, daily, to 
depleted subjects, the hemolysis results became nor- 
mal within 4 days, but this may be an artifact due, in 
part, to temporary high levels of tocopherol in blood 
before this vitamin is absorbed by other tissues. Al- 
though the level of tocopherol in the plasma could be 
related to the amount of vitamin E in the diet, plasma 
levels were also influenced by the amount of unsatur- 
ated fatty acid in the diet. When corn oil, stripped of 
its tocopherol, was added in amounts of 30 and 60 gm/ 
day, the tocopherol levels of the plasma were decreased 
at each level of addition. 


968. BILE ACIDS. STRUCTURE OF ACID IV AND 

OTHER ISOMERIC 6,7-DIOLS. S. L. Hsia,* Fred 

R. Hill,* William H. Elliott and Sidney A. Thayer. 

Dept. of Biochemistry, St. Louis Univ. School of 

Medicine, St. Louis, Mo. 

In a previous communication we reported the iso- 
lation of a metabolite of hyodeoxycholic acid in the 
rat, a new bile acid, Acid IV (Fed, Proc. 16:218, 1957), 
It was found to be a 6,7-diol, isomeric with Acid I, 
hyocholic acid and Acid II. Acid IV was prepared by 
reduction of the tetrahydropyranyl ether of 3a,6a- 
dihydroxy -7-ketocholanic acid in n-propanol with 
sodium followed by cleavage of the ether linkages. 
This suggests that Acid IV is probably 3a,6«,7p -tri- 
hydroxycholanic acid. Since Acid I from rat bile was 
prepared by several methods known to produce cis 
glycols, the probable structure is 34,668,786 -trihydroxy- 
cholanic acid, The structure of hyocholic acid sug- 
gested by Haslewood and Ziegler is 3,6 a,7a-trihydroxy- 
cholanic acid, also a 6,7-cis glycol. Our preparation 
of hyocholic acid was partially acetylated, oxidized 
with chromic anhydride and the ethanodithiol deriva- 
tive treated with Raney nickel; the isolation of 
hyodeoxycholic acid (3«,6«-dihydroxycholanic acid) 
supports this structure. Our evidence indicates that 
the structure of the other 6,7-diol, Acid II, isolated 
from rat bile is 34,66 ,7« -trihydroxycholanic acid, 
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969. DISTRIBUTION OF LYSINE RACEMASE ACTIV- 
ITY IN BACTERIA. H. T. Huang and J. W. Davis- 
son,* Biochemical Research Labs., Chas. Pfizer 
and Co., Inc., Brooklyn, N. Y. 

Many bacteria contain a specific decarboxylase 
which converts meso diaminopimelic acid to L-lysine 
(Hoare and Work, Biochem. J. 61:562, 1955). How- 
ever, when diaminopimelic acid was treated with 
autolyzed cells of Proteus vulgaris, the product was 
heavily contaminated with D-lysine. Further observa- 
tions indicate that this surprising result was due to 
the action of a lysine racemase in P, vulgaris, Ex- 
periments have been carried out to study the distribu- 
tion of this enzyme in bacteria. The test system con- 
tained 3.2 mg L-lysine/ml of a freshly grown liquid 
culture of the organism, autolyzed with toluene and 
adjusted to pH 8.3. After incubation, aliquots were 
taken and assayed for L- and D- lysine by a combin- 
ation of enzymatic (L-lysine decarboxylase of B. 
cadaveris), paper chromatographic, and microbiologi- 
cal (L. mesenteroides) methods. Species from 30 
genera in 11 families have been examined. So far, 
only members of the genera Escherichia (2 out of 5 
species) and Proteus (7 out of 8) were observed to 
contain lysine racemase activity. 





970. THERMAL DENATURATION OF CATTLE 
RHODOPSIN AND OPSIN. Ruth Hubbard. Biolog- 
ical Labs., Harvard Univ., Cambridge, Mass. 
Rhodopsin, the red photosensitive pigment of rod 

vision, is composed of the hindered cis isomer of 

retinene, neo-b (11-cis), joined to a colorless protein, 
opsin, Light bleaches rhodopsin by isomerizing its 
chromophore to the all-trans configuration (Hubbard 
and Kropf, in press); heat bleaches rhodopsin by 
denaturing the opsin. Bleaching by light therefore 
yields native opsin and all-trans retinene (Hubbard 
and Wald, J. Gen. Physiol., 1952-53); thermal bleach- 
ing, denatured opsin and neo-b retinene. Opsin, ob- 
tained by bleaching cattle rhodopsin with light, is 
denatured much more readily than rhodopsin, whether 
the denaturation is performed with acids and bases 

(Radding and Wald, J. Gen. Physiol. 1955-56) or with 

heat. Moreover, heat denatures both cattle rhodopsin 

and opsin more readily in aqueous solution than in 
suspensions of rod outer limbs. This is best shown 
by comparing the temperatures at which denaturation 
is half-complete in 10 min. In solution, these are 
39.6°C. for opsin, and 60.0°C for rhodopsin; in rods, 
they are 57.5°C. for opsin, and 72.6°C. for rhodopsin. 

Further analysis shows that the onl gener | activation 

energy (E, ) and entropy of activation (AS*) are 


greater for the thermal denaturation of rhodopsin than 
opsin. This is equally true whether rhodopsin is ex- 
tracted from dark adapted cattle eyes, or synthesized 
in solution from cattle opsin and neo-b retinene. In 
either case, attachment of the chromophore protects 
the opsin against denaturation. 









971. A PHOSPHATIDO-PEPTIDE-LIKE FRACTION OF 
RENAL CORTEX. C. G. Huggins (intr. by E. Shaw), 
Dept. of Pharmacology, Kansas Univ. Med. School 
and Radioisotope Service, VA Hosp., Kansas City, 
Fractionation of renal cortical tissue has yielded 

a new phosphorus-containing fraction which appears 

to be similar in extraction characteristics to a phos- 

phatido-peptide isolated from brain by Folch (J. 

Neurochem. 1:101, 1956). This new material, repre- 

senting 0.2% of dog renal cortex on a wet weight basis, 

was isolated by extraction with acidified chloroform: 
methanol after removal of acid-soluble, phospholipid 
and nucleic acid components. The following informa- 
tion has been obtained with regard to composition of 
the crude extract: P, 1%; N, 5%; inositol, 1%; lipid, 

13%; fatty acid/phosphorus molar ratio:2.4. Paper 

chromatography of an acid hydrolysate has permitted 

the identification of 8 different amino acids up to this 
time. All phosphorus was in organic linkage and was 
not converted to inorganic phosphorus by 15 hr incuba- 
tion in 1 N KOH at 37°C. Analyses for purines, 
pyrimidines and ribose were negative. When renal 
cortical slices were incubated with radiophosphorus 
it was found that the specific activity (cpm/ug P) of 
the phosphatido-peptide-like fraction was second only 
to that of the acid-soluble fraction, 5-10 times that of 
phospholipid and nucleic acid fractions and approxi- 
mately twice that of the phosphoprotein fraction. 

Homogenization or anaerobic conditions decreased 

the incorporation of radiophosphorus into the fraction, 

Further studies on the purification, characterization 

and physiological role of the new material is in prog- 

ress, (Supported in part by research grant #H-2377 

from Natl. Insts. of Health.) 


972. SITES OF CATABOLISM FOR PLASMA PRO- 
TEINS. Walter L. Hughes, James R. Klinenberg,* 
and David Gitlin.* Med. Dept., Brookhaven Natl. 
Lab., Upton, N. Y., and Dept. of Pediatrics, Har- 
vard Med. School, Boston, Mass, 

To determine the sites of catabolism of serum al- 
bumin in mice, two lines of investigation were pursued; 
1) organ resection and 2) blockade of the reticulo- 
endothelial system. Mouse and human serum albumins 
were labeled with 1/3! and given intravenously to mice 
of a Swiss albino strain. The catabolic rates of the 
albumins were determined a) by counting the whole 
living mouse at intervals b) by counting serum obtained 
by sacrificing mice from a group or c) by sacrificing 
mice from a given group, homogenizing the mice in 
trichloracetic acid and determining the protein-bound 
radioactivity. The two albumins behaved identically 
in these studies. Removal of both kidneys or bilateral 
ureteral obstruction decreased the catabolic rate of 
albumin when compared to sham-operated, starved, 
control mice. Intestinal resection appeared to increase 
catabolism, but removal of 40% of the liver decreased 
albumin catabolism by 50%. Blockade of the reticulo- 
endothelial system with thorium dioxide or India ink 
also resulted in marked suppression of albumin catab- 
olism. Therefore the reticulo-endothelial system of 
the liver may be the major site for albumin catabolism 
in the mouse, The kidneys also appear to play a sig- 
nificant role in this animal. 
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973. INHIBITION STUDIES OF RIBONUCLEASE. J. 
P. Hummel, M. Flores* and G. Nelson.* Dept. of 
Biochemistry, State Univ. of Iowa, Iowa City. 
Hydrolysis of cytidine-2' ,3'-cyclic phosphate (2,3- 

CMP) by pancreatic RNase was measured by acid 

formation at constant pH. Optimum conditions were 

pH 7.0, ionic strength 0.11. For this substrate, Kn 

was 9.9 x 10°* M and the turnover number was 8.4 x 

10° M/min/M RNase at V,,, . RNase activity toward 

2,3-CMP was competitively inhibited by 2-CMP and 
by polyxenylphosphate (PXP), a synthetic anionic 
polymer. The PXP inhibition was more pronounced 
at the acid side of the RNase pH optimum, At PXP 
concentrations which inhibited the RNase-catalyzed 
2,3-CMP hydrolysis, conversion of cytidine benzyl- 
3'-phosphate to 2,3-CMP was also blocked, but de- 





polymerization of RNA by RNase was almost unaffected. 


Although observations by others that heparin and 

other anionic polymers preferentially inhibit the second 
(cyclic phosphatase) step of the RNase attack on RNA 
might be interpreted as evidence that phosphotrans- 
ferase and cyclic phosphatase occupy different sites 

on the enzyme, our data are consistent with the view 
that the sites are identical. (Aided by grants from 

lowa Div. of the Amer. Cancer Society and Grant No. 
C-3256, Natl. Insts. of Health, P.H.S.) 


914, REBINDING OF DPN TO MITOCHONDRIAL EN- 
ZYMES, F. Edmund Hunter, Jr., Beverly Shutz,* 
Robert Malison* and Alice Atchison.* Washington 
Univ., St. Louis, Mo. 

Extending studies on release of pyridine nucleotides 
from mitochondria we have been investigating rein- 
corporation or "rebinding" of these coenzymes and its 
relation to mechanisms of oxidative phosphorylation 
in liver mitochondria, Lester, Ziegler, and Green 
(Biochim. et biophys. acta 24:155, 1957) have inde- 
pendently studied and published some information 
about the same process in heart mitochondria. We 
are in general agreement on basic points. After pre- 
incubation with phosphate to release DPN, the altered 
or swollen mitochondria rebind DPN in amounts simi- 
lar to the total pyridine nucleotide originally present 
(chemical detn.). This coenzyme is not removed by 
washing 4 times with 0.25 M sucrose. Once rebinding 
has occurred the oxygen uptake is similar to the 
original. The P:O ratio varies from 40 to 100% of the 
original. DPN added in the Warburg gives very active 
oxygen uptake, but little phosphorylation with exten- 
sively treated and washed mitochondria, The re- 
binding occurs readily at 0° as well as at 30°. In fact 
itis complete within 5 min at 0°, yet obviously is a 
very specific process. Omission of various cofactors 
often has little effect on rebinding with the exception 
that presence of EDTA seems fairly critical. Electron 
microscopy reveals little morphological difference 
between the preparations which have rebound DPN and 
those which have not. (Supported by a research grant 
from Natl, Cancer Inst., PHS.) 
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975. INCORPORATION OF RIBONUCLEOTIDES IN 
DNase-SENSITIVE MATERIAL. Jerard Hurwitz. 
Dept. of Microbiology, Washington Univ. School of 
Medicine, St. Louis, Mo. 

During studies to elucidate the possible conversion 
of ribonucleotides to deoxyribonucleotides in extracts 
of E. coli, it was observed that CTP-C!4 or CTP 32 
(C-R-P-P-P) was fixed into an acid-insoluble form 
which was rendered acid-soluble by DNase. This sys- 
tem has been purified over 100-fold and for CTP in- 
corporation requires the addition of DNA, a mixture 
of nucleoside triphosphates, Mn** or Mg** and mer- 
captoethanol. Omission of any of the above factors 
reduces the extent of incorporation between 5- and 
10-fold. DNA could not be replaced by TMV-RNA. 
When the acid-insoluble product formed with the 
above system was degraded with DNase and snake- 
venom diesterase, only the cytidylate fraction con- 
tained radioactivity. When the cytidylate fraction was 
chromatographed (isopropanol-NH, -borate) and the 
deoxynucleotide and ribonucleotide separated, only 
the latter was labeled. This suggests that the ribo- 
nucleotide was fixed without being converted to the 
deoxynucleotide. Further characterization of the 
acid-insoluble product indicates 90% of the P°2 is 
converted from an acid-insoluble to acid-soluble form 
by DNase treatment; 50% of the isotope is released by 
1 Mor 0.1 M NaOH after 18 hr at 37°C, This system 
is distinct from the DNA-synthesizing system de- 
scribed by Kornberg et al. (Biochim. et biophys. acta 
21:197, 1956). Purified preparations of the latter 
enzyme are inactive in the presence of Mn‘+ and do 
not incorporate ribonucleotides into DNA. 


976. SPECTROPHOTOMETRIC STUDIES OF SERUM 
BILIRUBIN. V. Aulis K, Hyvarinen* and John G, 
Reinhold, Pepper Lab., Univ. of Pennsylvania, 
Philadelphia. 

The presence of two types of bilirubin in human 
sera is demonstrable by measurement of the absorp- 
tion spectra. Although evident in a variety of solvents, 
the two are most clearly differentiated in dilute 
aqueous hydrochloric acid. An absorption maximum 
at 455-465 mu corresponds to bilirubin. A second 
maximum at 420-423 mu is attributed to bilirubin 
glucuronide, since exposure of the serum to dilute 
alkali transformed this pigment into the one with a 
maximum at 455-465 mu. Ratios of absorbencies at 
455-421 my correlated closely with the percentage 
of bilirubin glucuronide as measured by the reaction 
with diazotized sulfanilic acid in aqueous solution. 
Human bile also showed two maxima, in slightly dif- 
ferent locations, with one at 405 mu predominating. 
Absorption maxima of the diazo derivatives of serum 
pigments were quite similar, regardless of the type 
of pigment present. However, certain specimens 
showed much more marked absorption at 490 my than 
did others. The cause of this has not been identified. 
In the presence of traces of hemoglobin, destruction 
of bilirubin may occur following addition of diazotized 
sulfanilic acid. This may be largely prevented by 
prior treatment of the serum with carbon monoxide, 
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977. COPPER CONTENT OF PURIFIED 5-AMINO- 
LEVULINIC ACID DEHYDRASE. Arthur A. 
Iodice,* Dan A. Richert and Martin P. Schulman. 
Dept. of Biochemistry, State Univ. of New York 
Med. College, Syracuse. 
6-Aminolevulinic acid (ALA) dehydrase prepared 

from fresh beef liver by a modification of the method 

of Gibson et al. (Biochem. J, 61:618, 1955) appeared 
homogeneous electrophoretically and by ultracentri- 
fugation. In confirmation of Gibson et al, ALA dehy- 
drase was not inhibited by cyanide and 8-hydroxy- 
quinoline, but was inhibited by ethylenediaminetetra- 
acetic acid. In addition, ortho-phenanthroline, 
2-thenolytrifluoroacetone, 2-furoyltrifluoroacetone, 
neocuproine, pyridoxal-5'-phosphate, and antabuse 
also inhibited. Diethyldithiocarbamate did not inhibit 
but the enzyme solution became yellow; spectroscopic 

data suggested the presence of Cu. By analysis, 0.1% 

Cu was found in the purified enzyme. Mg was the only 

other metal present. ALA dehydrase was measured 

in livers of rats and bloods of ducklings fed sulfide- 








treated milk diets supplemented with Mn and combina- 


tions of Cu and Fe. The enzyme activities were 
lowered 30-50% when Cu was missing from the diet; 
iron deficiency had no effect. These results indicate 
a physiological relationship between Cu and ALA 
dehydrase. Since ALA dehydrase is involved in por- 
phyrin synthesis and Cu appears to be a component 


of this enzyme, the anemia seen in Cu deficiency might 


be related to a lowering of this enzyme. (Aided by 
PHS and NSF grants.) 


978. POSSIBLE RELATIONSHIP OF SOLUBLE RE- 
DUCTASE AND OXIDASE PROTEINS DERIVED 
FROM MITOCHONDRIA TO OXIDATIVE PHOS- 
PHORYLATION. Earl Jacobs (intr. by Gordon 
Alderton). Dept. of Physiological Chemistry, 

Univ. of California School of Medicine, Berkeley. 

Whole rat liver mitochondria cannot oxidize exter- 
nal DPNH. The antimycin-insensitive oxidation is 
affected with catalytic amounts of silicomolybdate, 
ferricyanide, menadione or cytochrome c. P/Oratios 

of 1.0 are obtained with the complex anions and 0.1 

to 0.4 with menadione or cytochrome c. The dis- 

crepancies suggest a unique interaction between the 

highly charged complex anions and some component(s) 
of the oxidative phosphorylation system. In the pres- 
ence of metal ions, silico-molybdate is strongly bound 
by mitochondria. Subsequent exposure to water re- 
leases soluble protein to which the silicomolybdate is 
bound. The mitochondrial residue also binds addi- 
tional amounts of silicomolybdate. Its exposure to 

.25% triton again releases soluble protein to which 

silicomolybdate is bound. In these extracts, the 

silicomolybdate goes with the protein which precipi- 
tates at pH 5 and is subsequently insoluble at neutral 
pH. Such soluble protein, released from mitochondria 


which have or have not been exposed to silicomolybdate, 


contains DPNH-silicomolybdate and cytochrome c 
reductase activity. Related soluble protein in the 
triton extract contains reductase activity and cyanide- 
sensitive cytochrome c oxidase activity. Character- 
istics of these proteins - which can be fractionated 
with ammonium sulfate and adsorbed on gels - will be 
described. 
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979. ASPARTIC ACID METABOLISM IN THE BRAN, 
K. Bruce Jacobson (intr. by Carl Niemann), Div, 





of Chemistry and Chemical Engineering, Californi 

Inst. of Technology, Pasadena, 

Recently it was discovered that N-acetylaspartic 
acid (NAA) occurs in the brains of mammals and birds 
at levels of around 100 mg % (H. H. Talon, J. Biol, 
Chem, 224:41, 1957). We have made several app: 
to obtain an insight into the role that NAA plays in th 
brain. Radioactive glucose (C!*) gives rise to radio. 
active NAA when injected into the brain of a living 
mouse; using a mince or homogenate of the brain, 
only a very small conversion of cl4 -glucose to NAA 
takes place. Similarly, the conversion of C}4-aspartic 
acid to the acetylated form can be demonstrated in 
brain preparations but the quantity converted is slight 
Another approach became possible when it was found 
(Claude Baxter, personal communication) that insulin 
treated rats had unusually large amounts of aspartic 
acid in the brain; the level of NAA in the brains of 
these treated animals was normal, suggesting that the 
relationship between aspartic acid and N-acety 
acid is indirect. When brain preparations (mince, 
slice, homogenate) are incubated at 37° under a vari- 
ety of conditions the NAA is essentially unaltered; 
this remarkable stability may be useful since NAA 
could be used as a reference in establishing the con- 
centration of other substances. 


980. PATHWAYS IN PHOTOSYNTHETIC PHOSPHOR- 
YLATION BY SPINACH CHLOROPLASTS. A. T. 
Jagendorf and M. Avron (intr. by S. P. Colowick), 
McCollum-Pratt Inst., Johns Hopkins Univ., 
Baltimore, Md. 

Photosynthetic phosphorylation by spinach chloro- 
plasts was originally discovered as a reaction in 
which no gas exchange occurred, and a cyclic scheme 
for electron transport was postulated (D. I. Arnon, 
M. B. Allen and F, R. Whatley, Nature 174:394, 1954), 
Externally supplied redox cofactors (FMN, menadione, 
or etc.) were required for this cyclic phosphorylation, 
Later Arnon et al. discovered phosphorylation accom- 
panying the net reduction of Hill reaction oxidants 
(ferricyanide or TPN) with the accompanying evolu- 
tion of oxygen gas. Our evidence demonstrates that 
externally supplied ferricyanide and TPN accept 
electrons at different points in the chain, Further 
experiments indicate that the presence of a Hill oxi- 
dant will prevent electrons from reaching the cyclic 
cofactors. It is possible to infer that cyclic cofactors 
are reduced at a point subsequent to the reduction of 
Hill oxidants. Of the cyclic cofactors phenazine 
methosulfate provides the highest rates of phosphate 
uptake. Nevertheless, its phosphorylation is extre' 
resistant to poisoning by o-phenanthroline and p- 
chlorophenyl dimethylurea (CMU) at concentrations 
which inhibit completely the Hill reaction, or phos- 
phorylation with any of the other cyclic cofactors, 

If red light is used instead of white light phenazine 

methosulfate phosphorylation becomes sensitive to 

CMU. These facts can be interpreted by postulating 

a series of steps in the pathway of oxygen atoms from 

water to Q,. Phenazine methosulfate, or a transient 

form induced by blue light can be reoxidized at sev- 
eral points along this pathway, whereas other co- 
factors can only be reoxidized at one terminal point. 
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981, ISOLATION OF CYTOCHROME C, IN FORM OF 
A SOLUBLE LIPOPROTEIN. J. Jarnefelt,* H. 
Tisdale* and D. E. Green. Inst. for Enzyme Re- 
search, Univ. of Wisconsin, Madison. 

Cytochrome c, is an integral part of the particulate 
electron transport system of mitochondria. Under 
appropriate conditions the links between cytochrome 
Q and other components of the electron transfer chain 
can be broken and cytochrome c) is liberated ina 
soluble form. At the highest purity level attained the 
preparation contains 10:nmM of heme/mg of protein. 
Ina preparation containing 7.5 muM of heme/mg pro- 
tein, the total iron content was found to be 15 m#atom/ 
mg. No other cytochrome is present, and only small 
amounts of flavoprotein. The spectrum of the purified 
preparation shows in the reduced form bands at 417 
m (Soret), 524 mu (8), and 554 (a), The pyridine 
hemochromogen of the purified cytochrome c, has an a 
band at 551 mu. The high lipide content of the purified 
cytochrome c , 50% of the total dry weight, establishes 
itas a lipoprotein. Cytochrome cj is thus the second 
lipoprotein isolated from the electron transport system. 
In enzymatic tests, where cytochrome c is reduced or 
oxidized, no activity with our purified cytochrome c 
preparation has been found. More complex forms at 
cytochrome c), which in addition to heme also contain 
significant amounts of flavin, can be isolated. The 
implications of these isolated fragments for the struc- 
ture and function of the electron transport system will 
be discussed. 





982. CHEMICAL STRUCTURE OF 8-HEPARIN. R, W. 
Jeanloz and P, J. Stoffyn.* Dept. of Medicine, 
Harvard Med. SChool, and Massachusetts Gen. Hosp., 
Boston. 

The chemical structure of 8-heparin (K. Meyer's 
chondroitin sulfate B) has been further investigated. 
Hydrolysis of 8-heparin desulfated by the method of 
Kantor and Schubert (J. Am. Chem. Soc. 79:152, 1957) 
and further reduced by sodium borohydride gave L- 
idose, subsequently transformed into L-idosan, This 
compound was characterized by its crystalline 2,3,4- 
tri-0-acetyl derivative, identical to a sample pre- 
pared by synthesis from 1,2-0-isopropylidene-L- 
idofuranose (Vargha. Chem. Ber, 87:1351, 1954). Hy- 
drolysis of the sodium salt of fully methylated desul- 
fated P-heparin (OCH, , 26.8%) gave crystalline methyl 
2-acetamido-2-deoxy-4,6-di-0-methyl-«-D-galacto- 
pyranoside, identical to the synthetic material (Stof- 
fyn and Jeanloz, J. Am. Chem, Soc. 76:563, 1954), and 
further characterized by its crystalline 3-0-acetyl 
derivative. These data added to the previously ob- 
tained evidence (Jeanloz, Stoffyn and Tremege, Fed. 
Proc. 16:201, 1957) indicates the location of the sulfate 
ester to be at position 4 of the galactosamine moiety 
and the L-iduronidic linkage at position 3, (Supported 
by Amer. Rheumatism Assn. and Amer. Heart Assn.) 
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983. TURNOVER RATES OF SERUM PROTEINS IN 
GROWING RATS. Henry Jeffay (intr. by 8. Binkley). 
Dept. of Biochemistry, Univ. of Illinois College of 
Medicine, Chicago. } 
After intravenous injection of each of the 5 electro- 4 

phoretically separated serum proteins, the rate of 

disappearance from the vascular system was meas- 
ured. Initially each group of 5 rats had a body weight 
of 40 gm. The experiment was later repeated when 

the body weight was 200 gm and again when 350 gm. 

Thus, each animal served as his own internal control. 

Before calculating the usual turnover data, certain 

correction factors had to be considered: 1) the appre- 

ciable amounts of serum proteins lost by blood sam- 
pling; 2) counts lost by blood sampling were differ- 
entiated from those lost by normal metabolic degrada- 
tion of the proteins; 3) the amounts of the various 

(unlabeled) serum proteins added during growth were 

calculated from our previous work, and the more 

rapid apparent loss (actually, dilution) of the label in 

the growing rats was corrected. The pool size, half- 

life, and replacement rates were calculated. It 
appears that there is no significant difference in the 
turnover rates of the alpha, beta and gamma globulins 
in rapidly growing, slowly growing and non-growing 
rats, However, there is a gradual increase in the 
half-life of serum albumin as the rat matures, from 

2.0 days in a 40-gm rat to 3.0 days in a 200-gm rat, 

to 3.7 days in a mature adult. The significance of 

these results in relation to the concept of turnover 

in a growing rat will be discussed. 


984. SYNTHESIS AND METABOLISM OF BETAINE 

ALDEHYDE. Max Jellinek,* and D. R. Strength. 

Dept. of Biochemistry, St. Louis Univ. School of 

Medicine, St. Louis, Mo. 

‘ Betaine aldehyde (BA) was synthesized by methyl- 

ation of aminoacetal with methyl iodide, precipitation 
of the trimethyl aminoacetal iodide, conversion to the F 
chloride salt, and hydrolysis of the acetal to BA. The : 
product was dried and recrystallized 4 times from . 
glacial acetic acid-acetic anhydride mixtures. The 
purified product was identified as the hydrate of BA 
chloride, C>;H}4O,NCl. Calculated; C = 38.50, H = 
9.00, N = 9.00, Cl = 22,81; Found; C = 38.14, H =9,06, 
N = 8.93, Cl = 22.47. An assay procedure for the 
aldehyde was devised in which the aldehyde reacted 
with 2,4-dinitrophenylhydrazine (DNP). The addition 
of NaOH gave the characteristic color of hydrazones 
which was measured colorimetrically at 438 mu. The 
product of the enzymatic oxidation of choline was 
isolated in the form of the DNP BA picrate and iden- 
tified as such by elemental analysis. The hydrazone 
picrate of the synthetic BA was prepared and had an 
identical m.p. (181-183°), The synthetic BA and the 
isolated derivative of the natural product (BA) were 
equally efficacious as standards for establishing a 
colorimetric assay. The characteristics of the 2-step 
oxidation of choline to betaine via BA by rat liver 
preparations are studied most conveniently by meas- 
urement of BA formation or oxidation by use of this 
single quantitative procedure. 
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985. INHERITANCE OF NUCLEIC ACID MARKERS 

IN CROSSES OF PAIRED T PHAGES. Margeris 

A. Jesaitis. Rockefeller Inst., New York City. 

The nucleic acids of the wild type strains of T», 
T,4, Ts and C)¢ phages contain different amounts of 
glucose bound to hydroxymethylcytosine. The molar 
ratio of glucose to phosphorus (G/P) in the 4 viruses 
is 0.13, 0.17, 0.27 and 0.22 respectively. The G/P 
value is a characteristic marker of each phage type. 
In order to determine whether this marker is inher- 
ited independently of that of the host range, a cross 
between T) and T, phages was made and the progeny 
Studied. Eighteen phage strains were derived from 
plaques formed by the progeny of a single infected 
bacterium. The G/P of each strain was determined 
as well as its host range. Seven T, and 5 T; strains 
had a G/P characteristic of T, (0.12-0.14), but only 
1 strain of T, and 1 of T, had the ratio characteristic 
of T; (0.26-0.27). In addition, 1 T, and 3 T, strains 
were obtained which had a G/P of an intermediate 
value (0.15-0,20). Single plaque sub-strains of the 
latter showed a G/P of one of the parents and hence 
these intermediates may be considered as mixtures 
or as unstable types. From the results of these 
experiments one may conclude that the G/P of phage 
nucleic acid is an inheritable marker which segregates 
from the host range marker. The segregation is 
apparently not random for T, strains, having a G/P 
of T,, occur more frequently than do T2 strains 
having a G/P of Tg. 


986. PHOSPHOLIPIDE FORMATION DURING CELL 
DIVISION. Ralph M, Johnson and S. Albert.* 
Detroit Inst. of Cancer Research, Detroit, Mich. 
Previous work indicated that phospholipide phos- 

phorylation associated with liver regeneration was 

most active during the period of rapid cell division, 
whereas other phosphorylations studied were most 
active in the pre-mitotic phase of regeneration. The 
present study is concerned with the in vivo incorpo- 
ration of acetate C!4 into phospholipides, glycerides, 
and sterols of normal rat livers, pre-mitotic phase 
and mitotic phase regenerating rat livers, and trans- 
planted hepatomas. In all tissues, fatty acids of both 
phospholipides and neutral fats incorporated isotope 
slower than did glycerol, nitrogen bases, or sterol. 

This is in contrast to in vitro observations by others. 

Glyceride fatty acids of normal and pre-mitotic 

regenerating livers, but not of liver tumor, nor of 

mitotic regenerating liver, incorporated more isotope 
than did corresponding phospholipide fatty acids. 

Phospholipide fatty acids of mitotic phase regenerating 

livers incorporated isotope at a higher rate than nor- 

mal, but there was no difference in this regard between 
normal and pre-mitotic regenerating livers nor 
between normal livers and tumors. Thus, the mitotic 
phase of regenerating liver is characterized by 
increased phospholipide phosphorylation and incor- 
poration of acetate C!* into phospholipide fatty acids, 
while a hepatoma possessing an equally high mitotic 
rate displays decreased phospholipide phosphorylation, 
no change in fatty acid acetate C!4 incorporation into 
phospholipides, but a decreased incorporation of 
glycerol into phospholipides. The largest increase in 

C14 incorporation associated with mitotic phase 

regeneration took place in inositol phosphatides and 

sphingomyelins. 








987. ROLE OF PLASMA ACCELERATOR-GLOBULN 
AND ITS THROMBIN ACTIVATED FORM, SERUM 
ACCELERATOR-GLOBULIN, IN CONVERSION OF 
PROTHROMBIN. Betty R. Johnston* and H, 
Jensen. US Army Med. Research Lab., Fort Knox, 





A 3-stage interaction technique was employed, The 
first stage involves prothrombin-conversion factor 
elaboration, the second prothrombin conversion and 
the third thrombin determination, Either plasma 
accelerator-globulin (PAcG) or its thrombin activated 
form, serum accelerator-globulin (SAcG), must be 
present in order to obtain complete conversion of 
prothrombin in the presence of proconvertin and/or 
plasma thromboplastin component as supplied by a 
purified preparation from a BaSO,-eluate of aged 
serum (serum-eluate), antihemophilic factor (AHF), 
platelet factor 3, and calcium ions. If PAcG is 
present, it must first be converted to SAcG by the 
action of thrombin before a maximal prothrombin 
conversion rate is attained. SAcG does neither affect 
the degree nor the rate of interaction of serum-eluate 
factor(s), AHF, platelet factor 3 and calcium ions | 
forming a prothrombin-conversion factor. The rate | 
of thrombin formation was the same irrespective of | 
whether SAcG was present in stage-1 or stage-2. It 
appears that SAcG affects thrombin formation at a 
phase just prior to or during prothrombin conversion, 
If SAcG does become a component part of a single 
prothrombin-conversion factor, as has been suggested, | 
then the data obtained would indicate that this inter- | 
action must occur at a very rapid rate. The present 
data are also in agreement with the concept that 
SAcG accelerates prothrombin conversion by a 
prothrombin-conversion factor. The findings also 
imply that a correct evaluation of the thromboplastin 
generation test should consider possible SAcG 
formation in the thromboplastin generation mixture, 


988. ARGININE TRANSPORT, AND ARGINASE 
ACTIVITY, IN EHRLICH ASCITES CARCINOMA 
CELLS. R. M. Johnstone (intr. by E. H. Venning), 
McGill-Montreal Gen. Hosp. Research Inst., 
Montreal, Canada, 

When a glycolyzable substrate, such as glucose, 
is added to Ehrlich ascites carcinoma cells under 
anaerobic conditions, an appreciable diminution (30- 
70%) in the arginase activity is observed. The addi- 
tion of iodoacetate, which is without effect on the 
arginase activity per se but which completely inhibits 
glycolysis, restores the arginase activity. In pres- 
ence of dinitrophenol, anaerobically, the glycolytic 
activity is greatly increased but there is no further 
inhibition of the arginase activity. A number of amino 
acids (alanine, glycine, lysine and ornithine), known 
to be concentrated by Ehrlich ascites carcinoma cells, 
also inhibit arginase activity. Only lysine and orni- 
thine, however, which are competitive inhibitors of 
arginase, inhibit the activity of the enzyme in cell- 
free extracts. Cell-free extracts of Ehrlich ascites 
tumour cells show high rates of glycolysis, but there 
is no inhibition of the arginase activity in the pres- 
ence of glucose, The arginase activity of cell-free 
extracts is about 5 times higher than in intact cells, 
The uptake of arginine by the tumour cells is 
decreased during glycolysis whereas the uptake of a 
number of other amino acids is increased under these 
conditions. The decreased arginase activity and 
arginine uptake appears to be the result of an 
increased ornithine concentration in the cell during 
glycolysis. It is concluded that ornithine acts as a 
non-specific inhibitor of arginine transport into the 
cell, and as a specific inhibitor of arginase activity. 
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989. EFFECT OF DIETARY ANTIBIOTICS ON 
PLASMA VITAMIN A; J. D. Jones* and C. A. 
Baumann. Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

The plasma of rats fed vitamin A acetate contained 
substantially less esterified vitamin A when penicillin, 
aureomycin, or albamycin were present in the basal 
diet than when the diet was free of antibiotics. Blood 
levels of vitamin A alcohol were unchanged, and the 
levels of free and esterified vitamin A in the liver 
and kidney were also unaffected or increased very 
slightly (penicillin). When vitamin A alcohol was fed 
to depleted rats, the distribution of alcohol and ester 
in the plasma was unaffected by dietary antibiotics. 
However, when rats with substantial stores of vitamin 
A were placed on low A diets, relative decreases in 
esterified vitamin A were again apparent in the blood 
of rats fed antibiotics. Since the reserves of vitamin 
A in the liver and kidney exist largely in the ester 
form, the results Suggest that dietary antibiotics 
either interfere with the entry of esterified vitamin 
A into the blood, or hasten its removal, 


990. TITRATION CURVES OF CONNECTIVE TISSUE 
COLLOIDS IN VIVO. N. R. Joseph, M. B. Engel* 
and D. M. Laskin.* Univ. of Illinois Colleges of 
Pharmacy and Dentistry, Chicago. 

The colloidal charge density at the surface of con- 
nective tissues has been studied electrometrically. 
(Gerontologia 1:18, 1957; Fed. Proc. 16:218, 1957.) 
The method depends on displacement of the Donnan 
potential at the colloidal surface. By varying the pH 
of the tissue surface the charge density is determined 
as a function of pH. This is equivalent to a titration 
curve of the tissue in vivo, Isotonic NaCl solutions of 
pH between 2.2 and 7.4 at ionic strength 0.15 were 
used, Cartilage, tendon and dermal layer of skin (rat 
and rabbit) were studied. Approximate isoelectric 
points were cartilage 2.1, skin 2.2 and tendon 2.5. At 
pH 7.4 the negative charge densities (Eq/kg H,O) were: 
cartilage 0.18, skin 0.05 and tendon 0.02. Most of the 
titrable groups occur between pH 2.2 and 4.0. Above 
pH 5.0 the curves are rather flat. The low isoelectric 
points depend on the presence of colloidal groups which 
combine with hydrogen ions below pH 2.2. Sulfate 
groups of mucopolysaccharides fall in this class. 
Ihorganic and organic anions and cations combine 
With the ground substance and modify the curves. 
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991. ASPECTS OF FLUOROMETRIC ANALYSIS FOR 

TOTAL CHOLESTEROL IN SERUM AND TISSUE. 

8. G, Kahn and H. Yacowitz (intr. by J. O. Lampen). 

Squibb Inst. for Med. Research, New Brunswick, 

N. J. 

Several modifications of the Albers and Lowry 
(Anal, Chem, 27:1829, 1955) micro-analytical fluo- 
rometric method for cholesterol have recently been 
reported, all dealing with serum cholesterol assays. 
This procedure requires very small samples and 
permits latitude in time of reading. Cholesterol 
values obtained on serum of rats, mice, chicks and 
humans correspond to data obtained by other pro- 
cedures. Analysis of tissue, using the fluorometric 
method, may lead to false interpretation of results 
unless the tissue sample undergoes additional prepa- 
ration, It was found that unsaturated fatty acids 
produce fluorescence under the test conditions as 
originally described. Direct assay of solvent extracts 
of tissue from mice fed diets containing various fats 
(20% corn oil, animal fat, or linseed oil) resulted in 
exceedingly high cholesterol values. The linseed 
oil-fed animals exhibited the highest values. Results 
of in vivo and in vitro tests of various unsaturated 
fatty acids indicate that the greater the unsaturation 
of the fat fed the more exaggerated in the apparent 
cholesterol level. The procedure will be presented 
and blood, tissue, and carcass cholesterol values of 
mice fed different highly unsaturated fats will be 
reported. 








992, PHOSPHATE BOND OF CASEIN. Edwin B. 
Kalan and Marie Telka (intr. by W. G. Gordon). 
USDA Eastern Regional Research Lab., Philadel- 
phia, Pa. 

The importance of phosphoproteins has led us to 
reinvestigate the nature of the phosphate bond in 
purified casein fractions. For this purpose, a clas- 
sical acid phosphatase and 2 alkaline phosphatases 
were employed. At pH 6, these enzymes release 
phosphate from 4, 8, and whole casein, Each of these 
enzymes does not differentiate among the caseins as 
to amount or rate of phosphate reteased. In addition, 
it was found that preincubation of each of the caseins 
with snake venom diesterase does not change the 
amount or rate of phosphate released when the 
fractions are subsequently treated with the mono- 
phosphatases. Proteolysis was minimized by treating 
the monophosphatases with DFP and was measured by 
the modified ninhydrin method of Stein and Moore. 
Phosphate released was measured by a modification 
of the Fiske-Subbarow method to avoid the formation 
of turbidities in the development of the blue color. 
The results of these studies, without revealing the 
exact nature of the phosphate bond(s), have revealed 
essentially no differences among the caseins with 
respect to the phosphate bond(s). The results appear 
to be in agreement with those of Kumar et al, 
(Enzymologia XVIII 228, 234, 1957), and not with 
those of Perlmann (Adv. Prot. Chem. X 1, 1955). 
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993. EFFECTS OF TEMPERATURE AND AGE ON 
GROWTH RATE, BLOOD GSH AND PBI!*! LEVELS. 
Taymour H. Kamal and Harold D. Johnson (intr. by 
Dennis T. Mayer). Dept. of Dairy Husbandry, Col- 
lege of Agriculture, Univ. of Missouri, Columbia. 
Blood glutathione (reduced), PBI!? 1 (butanol solu- 

ble) and monthly gain in body weight were measured 

on dairy calves eal growth at 50 and 80°F. The 
averages of GSH, PBI!*! and monthly gain in body 
weight for the group at 50°F were 31.15 mg %, 77.72x 
10°‘ % dose and 23.80 kg respectively, and at 80°F 
were 43.18 mg %, 35.18 x 10°' % dose and 22.36 kg 
respectively. At 80°F there was a depressive effect 
on PBI}! and rate of growth; however, blood GSH 
content was higher. This may be due to a lower 
activity of the thyroid gland and probably higher 
secretion of adrenal cortical steroids at 80°F than 

at 50°F. It was observed that at early age the high 

temperature had more pronounced effect on the gain 

in body weight, blood PBI!3! and GSH than at advanced 
age. At the 6th month of age the gain in body weight 
for the group at 80°F was 1.76 kg less than at 50°F, 
while it was 2.85 kg higher at the end of the experi- 
ment. The differences in blood GSH and PBI}?! at the 
6th month of age were 25.22 mg % and 63.46 x 10-7 % 
dose oe a while the differences were 2.05 mg 

% and 5.99 x 10-’ % dose respectively at the 12th month 

of age. (Supported by U. S. Atomic Energy Comm.) 


994, MITOCHONDRIAL BINDING OF DINITRO- 
PHENOL-C !*, Henry Kamin and P, Handler. 
Radioisotope Service, VA Hosp., and Dept. of Bio- 
chemistry, Duke Univ. School of Medicine, Durham, 
N.C. 

Rat liver mitochondria bind radioactivity from 2,4 
dinitrophenol-1-c !* in a form stable to TCA, carrier 
DNP, and exhaustive extraction with organic solvents. 
Binding is markedly stimulated by addition of ''oxi- 
dizing mix" (pyruvate, succinate; ATP, DPN, CoA, 
cytochrome C,-P; , and Mg**). Chromatography of 
supernatant in phenol-water reveals a small radio- 
active non-DNP peak which appears only when incu- 
bation is carried on in presence of "oxidizing mix." 
Preliminary experiments suggest that optimal DNP 
binding occurs at DNP concentrations exceeding those 
necessary to uncouple oxidative phosphorylation. 
Previous studies (J. Biol. Chem. 225:735, 1957) had 
indicated that DNP stimulated melanin formation from 
tyrosine in a reaction dependent upon enzymatic 
transformation of DNP to an apparently quinonoid 
compound, Addition of 1-tyrosine to mitochondria, 
either in presence or absence of "oxidizing mix" fails 
to affect DNP - C!* binding; however, addition of 
“oxidizing mix" markedly potentiates the stimulatory 
effect of DNP upon melanin formation of C}4 -tyrosine. 
The relevance of these findings to the uncoupling action 
of DNP is not established; however, the apparent inter- 
action of DNP with the electron transport system may 
provide a tool for further study. Although no hypothesis 
for the mechanism of DNP binding is presently enter- 
tained, the quinone of the electron transport system 
may provide a locus for formation of or interaction 
with a quinonoid DNP metabolite. 
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995. PYRIMIDINE METABOLISM AND FORMATION 
OF RNA CYTOSINE. Harold O. Kammen and 





Robert B. Hurlbert (intr. by J. B. Walker). Dept, 
of Biochemistry, M. D. Anderson Hosp, and Tumor 
Inst., Houston, Texas. 

Whole cell suspensions of Novikoff transplantable 
hepatoma, incubated in modified Krebs-Ringer 
medium, incorporated orotic acid-6-C!4 via uridine 
nucleotides, into RNA and DNA. Of the c!* incor- 
porated into the cells, RNA uracil contained 20-30%, 
uridine nucleotides 45-50%, DNA 1%, uracil plus 
uridine 20-30% and cytosine compounds 5-7%. Addi- 
tion of unlabeled uridine slightly diminished the 
incorporation of orotic acid into RNA uracil and DNA, 
but increased several-fold the incorporation into 
cytidine nucleotides and RNA cytosine; addition of 
unlabeled cytidine decreased to 1/3 the inne 
into all cytosine compounds and DNA, U-C!4 
cytidine was as effective a precursor of anchole 
acids as orotic acid, with about 16% conversion to 
cytidine nucleotides, 32% to RNA cytosine, 3% to 
DNA, 24% to uridine plus uracil and 6% to uridine 
nucleotides plus RNA uracil. U-C!4-uridine was 
poorly utilized, with about 10% conversion to uridine 
nucleotides, 6% to RNA uracil, 0.5% to DNA, 30% to 
uracil, 2% to cytosine compounds and over 50% to 
non-pyrimidine products. These experiments rule 
out uridine as an intermediate in the conversion of 
orotic acid to cytosine compounds in the tumor, 
Present results, as well as previous observations 
with broken-cell preparations, indicate the reverse, 
that uracil compounds are derivable from cytidine 
by deamination to uridine. Significant conversion of 
orotic acid to cytidine nucleotides has recently been 
obtained in cell-free tumor preparations; unlabeled 
uridine markedly increased this conversion. 





996. SYNTHESIS AND ENZYMATIC REACTIONS OF 
ADENYL-AMINO ACIDS. Marvin A. Karasek,* 
Paul Castelfranco* and Alton Meister. Biochem- 
istry Dept., Tufts Univ. School of Medicine, Boston, 
Mass, 

A procedure for the synthesis of adenyl-amino 
acids has been developed and applied to a number of 
amino acids including glutamine, asparagine, proline, 
tryptophan, tyrosine, glycine, methionine, isoleucine 
and leucine. Certain properties of these amino acid 
derivatives, including enzymatic reaction with pyro- 
phosphate to yield ATP, have been investigated, A 
method for the isolation of adenyl-tryptophan from 
enzymatic reaction mixtures has been devised, and 
evidence for the enzymatic formation of adenyl- 
tryptophan has been obtained. A mixture consisting of 
pyrophosphatase, magnesium ions, ATP, tryptophan- 
activating enzyme (Davie sie) al., Arch. Biochem, 

Biophys. 65:21, 1956), and ici “tryptophan was incu- 
bated, treated with carrier synthetic adenyl-tryptophan, 
and the adenyl-tryptophan was isolated by extraction 
and ionophoresis at pH 4.5, The major radioactive 
component was completely separated from tryptophan; 
it was positively charged and exhibited the same 
mobility as did synthetic adenyl-tryptophan, The new 
radioactive product was eluted from the paper. The 
eluted compound exhibited the properties of synthetic 
adenyl-tryptophan; thus, it was alkali-labile, formed 
radioactive tryptophan hydroxamate on treatment with 
hydroxylamine, and reacted enzymatically with pyro- 
phosphate to yield ATP. 
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997. CONVERSION OF GLUCOSE TO SUGAR COM- 
PONENTS OF BRAIN. M. L. Karnovsky and H. 
Moser.* Biophysical Lab. and Dept. of Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
Conversion of blood glucose to brain cerebroside 

galactose and to strandin (ganglioside) glucose, 

galactose and galactosamine was studied in vivo using 
mice. The specific activity of cerebroside galactose 

{hr after injection of glucose-U-C !4 was 150 times 

greater in 3-day-old than in adult mice. At 22 days 

of age total incorporation into cerebroside galactose, 
calculated per gm of brain tissue, was maximal, 

reaching a value 8 times that at 3 days of age and 5 

times the adult level. In experiments with glucose- 

6-c!4 , total cerebroside hexose was isolated and 

separated by paper chromatography. A minimum of 

83% of the activity of this fraction was in galactose, 

and a maximum of 17% in glucose. Degradation of 

total cerebroside hexose and the pure galactose 
fraction showed that 95% of the activity was in carbon 
six, Strandin was isolated, hydrolyzed and its sugar 
components recovered. Strandin galactose had only 

0.7 times the specific activity of cerebroside galac- 

tose, 2.5 times that of strandin galactosamine and 3 

times that of strandin glucose. Whereas all the 

activity of the strandin glucose was in carbon six, 

only 70-80% of that of the galactose and galactosamine 

was in carbon six. Injected galactose-1-C!* carbon 
entered all brain components studied only half as 
effectively as did glucose-U-C!* carbon, except for 
strandin which it entered slightly more effectively. 











998, IN VITRO SYNTHESIS OF PROTEIN AND 

NUCLEIC ACID BY ISOLATED CELL NUCLEI. 

E. R. M. Kay. Dept. of Biochemistry, Dalhousie 

Univ., Halifax, Nova Scotia. 

The in vitro synthesis of protein by isolated nuclei 
of calf thymus has been shown by Allfrey et al. (J. 
Gen, Physiol. 40:451, 1957), This report shows the 
ability of isolated nuclei of rabbit appendix to syn- 
thesize protein and nucleic acid in vitro. The appen- 
dix of the rabbit has been found to have a rapid rate 
of cell division as shown by DNA turnover. (Biochem. 
J, 60:177, 1955.) Nuclei of appendix have been iso- 
lated with the use of a 0.25M sucrose-CaCl, isolation 
medium. The preparations are clean with very little 
whole cell, or cytoplasmic, contamination. The nuclei 
were incubated at 37°C for varying times in the pres- 
ence of buffer, glucose, and labeled precursors, The 
incorporation of cl4 formate, DL alanine-1-c!* » and 
adenine-8-C1!4 has been followed into the proteins and 
tucleic acids of the nuclei. C}4 formate is utilized 
for the formation of DNA thymine and protein. The 
incorporation of the carbon-14 of formate into protein 
isvery rapid. DL alanine is also incorporated very 
rapidly into the protein. The incorporation of these 
precursors is inhibited by cyanide, and Janus Green 
B, and by heating. Nuclei isolated from previously 
frozen tissue are inactive in this system. Adenine- 
8-Cl4 is incorporated rapidly into nuclear RNA, and 
the results indicate a distinct heterogeneity of the 
RNA of appendix nuclei. (Supported by Natl. Cancer 
Inst, of Canada.) 
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999. MUTAROTASE ASSAY WITH A COLORIMETRIC 

REAGENT (KESTON'S GLUCOSE REAGENT) FOR 

68 GLUCOSE. A. S. Keston, Research Dept. (Bio- 

chemistry), New York Eye and Ear Infirmary, New 

York City. 

Keston has described several variations of enzy- 
matic colorimetric reagents for glucose (abstr. Am. 
Chem. Soc., 129th meeting, Dallas, April 1956) 
involving glucose oxidase, peroxidase and leuco 
peroxidase substrates. Glucose oxidase is highly 
specific for the 8 form of glucose. Mutarotase 
reagent contains 1000 U glucose oxidase, 15 mg 
horseradish peroxidase P.Z, #465, 0.065 ml catalase 
(15,000 U/ml) in 100 ml .02M acetate buffer, pH 5.5. 
The chromagen solution (1% recrystallized o-dianisi- 
dine in ethanol) is added just before assay (0.025 ml/ 
ml reaction mixture), To assay a tissue or solution 
for mutarotase, 0.2 ml tissue extract plus 1 ml of 
mutarotase reagent (without chromagen) are mixed 
and incubated for 2 hr at 37° to destroy any glucose 
present. One ml of the resultant solution is then 
added to 25 lambda chromagen solution, To this is 
added 0.25 ml of 0.0067% « glucose (prepared just 
prior to addition) and this mixture held at 24°C for a 
predetermined time, e.g., 22 min. Reaction is 
stopped with 250 lambda of 6N Hp SQ, and color read 
at 500 m pagainst the blank which is a similar mix- 
ture without mutarotase, Mutarotase is detectable on 
papergrams by spraying with this or similar reagent 
to which a glucose has been added just prior to spray- 
ing. Ortho-tolidine is preferable as peroxidase sub- 
strate for this use. 


1000. CHEMICAL SYNTHESIS OF OLIGO-THYMIDINE 
NUCLEOTIDES AND THEIR DEGRADATION BY 
VENOM PHOSPHODIESTERASE. H, G, Khorana, 
G. M. Tener,* W. E. Razzell* and R. Markham.* 
British Columbia Research Council, Vancouver, 
Canada, 

Reaction of thymidine 5'-phosphate with dicyclo- 
hexylcarbodiimide or p toluene sulphony! chloride in 
anhydrous pyridine gives a number of polymeric 
products (J. Am, Chem, Soc. 79:1002, 1957) which may 
be separated on cellulose anion exchange columns into 
the homologous series of oligonucleotides. The elution 
pattern indicates that polymers consisting of up to 
some 11 units are present. Of these, di-, tri-, tetra- 
and pentanucleotides have been isolated pure and 
characterized. A concomittant reaction during poly- 
merization is the ring closure of the linear products 
through phosphorylation of the 3'-hydroxyl group at 
one end by the 5'-phosphate group at the other. The 
proportion of the cyclic to the linear products 
decreases with increase in chain length such that 
only a little of cyclopentanucleotide is present. The 
relative rates of hydrolysis of thymidine dinucleotide 
(TpTp), dithymidine monophosphate (TpT) and cyclic 
dinucleotide by the venom phosphodiesterase are 
respectively, 75, 3 and 1. Longer members in each 
series are hydrolyzed somewhat slower than and are 
competitive inhibitors of the lower members, This 
behavior enables the detection of the intermediates in 
the hydrolysis of an oligonucleotide and has provided 
information on the mode of degradation by the phos- 
phodiesterase, The attack is stepwise and occurs 
from the end bearing a 3'-hydroxyl group. Thus, with 
pentathymidine tetraphosphate (TS p4) the sequence is 
—> T,p3(+Tp) —> Tj Py (+ Tp) —> T, p(+Tp) —> T + Tp. 
This is also the case with linear oligonucleotides bear- 
ing a 5'-phosphate end group. Thus, with 3'-acetyl- 
TpTpTpTp the first product to be detected is 3'-acetyl- 
Tp. 
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1001. STRUCTURAL STUDIES ON PAPAIN. J. R. 
Kimmel, Albert Light,* A. C. M. Paiva* and 
George Kato.* Lab. for Study of Hereditary and 
Metabolic Disorders, Univ. of Utah, Salt Lake City. 
Tryptic hydrolysates of oxidized mercuripapain are 

separated into soluble and insoluble fractions at pH 2. 

The soluble fraction is resolved into 15 major frac- 

tions by gradient elution on a 150-cm column of 

Dowex-50X2. Nine peptides have been isolated from 

these fractions thus far. We have determined the 

quantitative composition of each peptide and, in some 
cases, the complete amino acid sequence. These 
peptides account for 87 of the 180 amino acid residues 
of papain. Two peptides containing an oxidation 
product of tryptophan ("try") have been identified. 

"Try" has been characterized by u.v. absorption, 

fluorescence in u.v. light and as a fluorescing phenyl- 

thiohydantoin derivative. When active papain is treated 
with 1 equivalent of C!4-labeled iodoacetate, then 
oxidized and digested with trypsin, 85% of the total 
radioactivity is present in the insoluble fraction. 

After resolution at pH 2 in a continuous flow electro- 

phoresis apparatus, a radioactive fraction has been 

isolated which contains one predominant end-group, 
glycine, as determined by the DNP-method. From 

the yield of DNP-glycine, the peptide is about 80% pure 

and has a molar specific radioactivity approximately 

equivalent to that of the labeled papain. Amino acid 
analyses of the partially purified peptide suggest that 
it contains 30-40 amino acid residues, one of which 
carries the essential thiol group. 





1002, HYDROGEN OXIDATION BY CLOSTRIDIUM 
KLUYVERII. Stephen C. Kinsky (intr. by E. R. 
Stadtman). Natl. Heart Inst., Bethesda, Md. 
Further studies have been performed on cell-free 

preparations of hydrogenase, as originally described 

by Korkes (J. Biol. Chem, 216:737, 1955), from Cl. 
kluyverii, Two assay methods have been employed 
for measuring the enzymatic activity of dialyzed 
extracts. The first involves the reduction of pyruvate 
by hydrogen and requires the presence of diphospho- 
pyridine nucleotide (DPN), lactic dehydrogenase, and 
an unidentified cofactor(s) obtained from boiled cells. 

The active cofactor (or cofactors) has not thus far 

been replaced by any of the known coenzymes (flavins, 

pteridines, pyridine nucleotides, and coenzyme con- 
centrates from various sources) which have been 
tested. It has been partially purified and some of its 
chemical properties will be described. Hydrogenase 
activity has also been determined by measuring the 
reduction of tetrazolium dye. Dye reduction is not 
influenced by the addition of DPN or boiled extract. 

Preparations of hydrogenase have been obtained which 

are unable to reduce pyruvate even in the presence of 

DPN and cofactor solution but nevertheless reduce 

dye at appreciable rates. These results are consistent 

with the idea that either two distinct hydrogenase 
activities are present in Cl. kluyverii, or that an 
additional enzyme not required for dye reduction is 
necessary for pyridine nucleotide reduction by 
hydrogen. 
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1003, PENETRATION AND PHOSPHORYLATION Op} 1006 


2-DEOXYGLUCOSE IN ISOLATED RAT DIA- C 
PHRAGM., David M. Kipnis (intr. by Carl F. (i 
Dept. of Biochemistry, Washington Univ. Med, c 
School, St. Louis, Mo, T 
The initial rate of penetration of 2-deoxyglucose | Che! 
(2-DG) into the "intact" diaphragm preparation stru 
and Cori, J. Biol. Chem, 224:681, 1957) is com plas 


to that of glucose. 2-DG accumulates within the cel] | been 
as 2-deoxyglucose-6-phosphate (2-DG-6-P). This | the! 
ester reaches a maximum concentration of 5.5 mg/ej lecit 
intracellular water, which is independent of the mine 
external concentration of sugar. Insulin, 5x 10-4 | bya 
U/cc incubation medium, results in an accelerated } chol: 
rate of penetration and phosphorylation and an glyci 
increase in the maximum amount of phosphorylated § in th 
ester which can be accumulated (12.5 mg/cc intra- | thet 
cellular water), After maximum phosphorylation ig | shou 
attained with or without added insulin, 2-DG enters } phos 
the muscle at a barely detectable rate. When maxi- | cont: 
mum accumulation of 2-DG-6-P has occurred in the | Clos 
absence of added insulin, xylose still penetrates ata f in th 
normal rate and insulin effects on either pentose or | tion 
2-DG penetration can be readily obtained. The Qi dl 

the basal penetration of 2-DG and of the insulin effec} whic 
is 2.0-2.5, In diabetic animals, the rates of penetra- 
tion and phosphorylation are markedly decreased am 
there is an accumulation of free 2-DG within the cell 
Fasting also markedly alters the penetration charac- 
teristics and phosphorylating capacity of rat dia- 
phragm, Epinephrine does not influence the penetra- 
tion rate but decreases the rate of phosphorylation, 
Equimolar concentrations of glucose inhibit the 
penetration and phosphorylation of 2-DG, 


1004. PATHWAYS OF SYNTHESIS OF THYMINE 
COMPOUNDS FROM C!4-FORMALDEHYDE AND 





c!4-METHYL LABELED METHIONINE BY 1006 
LYMPHATIC TISSUES AND TUMORS, Saul Kit, P 
Charles Beck,* Odette L. Graham* and Arthur .o) 
Gross.* Dept. of Biochemistry, Univ. of Texas Ei 
M. D. Anderson Hosp. and Tumor Inst., Houston, Si 
The addition of deoxycytidine or deoxyuridine A 
greatly stimulates the conversion of formate-C!4 orf P. 
formaldehyde-C!* to acid soluble thymine compounds} show 
or deoxyribonucleic acid-thymine (DNA-thymine) oil tl 
(S. Kit, Cancer Res. 17:56, 1957). In order to ascer-§ “ lit 
tain whether methylcytosine deoxyriboside (MeCDr) “ont 
was an obligatory intermediate in these conversions, _ 
t 


normal or neoplastic lymphatic cell suspensions wert 
incubated in the presence of the latter compound, even 
MeCDr reduced the conversion of C!4-formaldehyde 


to DNA-thymine and also to DNA-adenine but had no‘ inere 
effect on the labeling of acid soluble thymine com- conc: 
pounds. Negligible radioactivity was found in free these 
MeCDr or methylcytosine deoxyribotide. Normal or of liv 
neoplastic lymphatic cell suspensions also converted ester 
cl4 -methyl labeled methionine to thymidine, Non- | ‘onc 
labeled formaldehyde markedly inhibited the label! tion 
of thymidine from methionine-C!4H; but non-labei bm 


methionine did not affect thymidine synthesis from 

cl4 formaldehyde, Anaerobically, thymidine synthesis fatty 
from methionine-C 14H, was inhibited but that from f "sat 
c!4 -formate or C !4-formaldehyde was stimulated or | Ship 


remained unchanged. It was shown that glycolysis > 

N s 
was extremely rapid (Q C0» 2 = 35) throughout the (Wor 
course of the anaerobic incubation. A weak conver- § Ener 


sion of Methionine-C!*H, to purines and to serine by 
the tumor cells was also observed. Aminopterin 
(22.5 y/ml) suppressed the labeling of thymidine from 
Cl4 -formaldehyde or C!4 -formate but did not con- 
sistently inhibit the conversion from methionine-C H 
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1005. ENZYMATIC SYNTHESIS OF CHOLINE- 
CONTAINING PLASMALOGEN, John Y. Kiyasu 
(intr. by H. Guy Williams-Ashman), Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 

The recent studies of Rapport et al. (J. Biol. 
Chem. 225:851, 1957) have emphasized the close 
structural relationship between the choline-containing 
malogen of beef heart and lecithin. Since it has 
been established that cytidine diphosphate choline is 
the precursor of the phosphorylcholine portion of 
lecithin, experiments have been undertaken to deter- 
mine if choline-containing plasmalogens are formed 
by a similar reaction between cytidine diphosphate 
choline and ''plasmalogen diglyceride," i.e., a 
glyceride with a fatty acid residue in ester linkage 
in the alpha position and an aldehydogenic residue in 
the beta position. Such a "plasmalogen diglyceride" 
should be produced by the enzymatic cleavage of the 
phosphorylcholine moiety of beef heart choline- 
containing plasmalogen with the lecithinase D of 
Clostridium perfringens, Preliminary experiments 
in this laboratory have shown that prolonged incuba- 
tion of beef heart choline-containing plasmalogen with 
lecithinase D yields a product free of phosphorus 
which stimulates the formation of radioactive alkali- 
stable phospholipide from cyt-P-P-choline-1,2-C!4, 
catalyzed by a particulate enzyme from rat liver. 
Details of these experiments will be reported. 


1006. EFFECT OF DIETARY CHOLESTEROL ON 
POLYUNSATURATED FATTY ACID COMPOSITION 
OF RAT PLASMA AND LIVER CHOLESTEROL 
ESTERS. Peter D. Klein (intr. by Robert W. 
Swick). Div. of Biological and Med. Research, 
Argonne Natl. Lab., Lemont, Il. 

Previous work (Arch, Biochem., in press) has 
shown that on diets ranging from fat free to 30% corn 
oil the liver cholesterol esters contain concentrations 
of linoleic acid which are proportional to the dietary 
content of this acid. Furthermore, the more highly 
wsaturated fatty acids are present only in minor 
concentrations. On the other hand, plasma esters, 
even from animals on a fat free diet had appreciable 
quantities of linoleic acid and, as the dietary fat level 
increased, tetraenoic acid appeared in considerable 
concentration. The addition of 0.5% cholesterol to 
these same diets resulted in a marked accumulation 
of liver ester cholesterol. The composition of these 
esters nevertheless reflected the dietary linoleic acid 
concentration, albeit at a lower level, indicating dilu- 
tion of the fatty acid pool used for esterification. 
Plasma esters, however, displayed a completely 
altered composition in which the higher unsaturated 
fatty acids were almost absent and the total poly- 
unsaturated fatty acids greatly reduced. The relation- 
ship of these changes to the levels of cholesterol ester 
and total cholesterol will be elaborated and the sig- 
nificance of altered fatty acid composition discussed. 
(Work performed under auspices of U. S. Atomic 
Energy Comm.) 
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1007. ISOTOPE DERIVATIVE ASSAY OF ALDOSTE- 
RONE IN BIOLOGICAL EXTRACTS, Bernard 
Kliman and Ralph E. Peterson (intr. by M. Flavin). 
Natl. Inst. of Arthritis and Metabolic Diseases, 
Bethesda, Md. 

A double labeling technique which was proved use- 
ful in this laboratory for the assay of many steroids 
is applicable to the selective assay of aldosterone. 
Dried extracts of plasma or urine are acetylated with 
tritium-labeled acetic anhydride in the presence of 
pyridine and benzene to convert aldosterone quanti- 
tatively to the tritium-labeled diacetate. A measured 
amount of authentic aldosterone diacetate-C!4 is 
added to each sample, and the double-labeled steroid 
identified and purified by paper chromatography. 
After two chromatographies, the samples are treated 
with 0.5% chromic acid in glacial acetic acid to form 
a mono-acetate oxidation product, and are subjected 
to a final chromatography, to separate the aldosterone 
from other tritium-labeled materials, The tritium 
and carbon-14 content of the purified steroid is 
assayed by simultaneous counting in a liquid scintil- 
lation spectrometer. The amount of aldosterone 
present in the original extract can be calculated from 
the determination of the amount of carbon-14 indicator 
lost during the purification, the yield of tritium radio- 
activity, and the specific activity of the tritium-labeled 
acetic anhydride. An efficient assay can be done with 
10-20 cc of urine or peripheral plasma (human) and 
1-3 cc of adrenal vein plasma (dog), This method 
will routinely determine 0.01 yg of aldosterone, and 
has the accuracy characteristic of isotope techniques. 


1008, POTENTIATION OF ACTH BY SQUALENE. 
Irene T. Kline (intr. by D. H. Basinski), Henry 
Ford Hosp. and Edsel Ford Inst. for Med. 
Research, Detroit, Mich. 

Squalene injected subcutaneously for 7 days 
enhances ACTH effectiveness 2- to 3-fold as meas- 
ured by thymic involution in hypophysectomized rats 
(I. T. Kline, Endocrinology 61:85, 1957), This is 
indirect evidence that squalene is an easily utilized 
precursor of glucocorticoids in vivo and supports the 
hypothesis that squalene is a natural intermediate in 
steroid biogenesis. Reasons for failure of squalene 
to augment ACTH in some experiments, however, 
were not readily apparent. Augmentation has now 
been studied, using both 7- and 3-day injection 
periods, and has been shown to occur within 24 hr. 
Percentage augmentation of thymic involution by 
squalene is an hyperbolic function of the log of the 
percent decrease in relative thymus weight due to 
ACTH alone. The ascending limb of the curve repre- 
sents increasing utilization of squalene. That the 
curve does not level off at maximal utilization of 
squalene but instead decreases to zero as the dose of 
ACTH is increased further indicates that, although 
the amount of glucocorticoid derived from squalene 
remains relatively constant, it constitutes a diminish- 
ing fraction of increasing total glucocorticoid 
production, This explains why significant augmenta- 
tion has not occurred with doses of ACTH which 
alone cause more than a 40% decrease in relative 
thymus weight, even though simultaneous squalene 
treatment does permit a dose of ACTH, which alone 
causes no thymic regression, to produce significant 
thymic involution, 
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1009. INFECTIVITY OF RIBONUCLEIC ACID FROM 
POLIOVIRUS ON CELL MONOLAYERS. Gebhard 
Koch, Hattie E. Alexander, Isabel Morgan Mountain, 
Katherine Sprunt and Olga Van Damme (intr. by 
Stephen Zamenhof). The Babies Hosp. (Presbyterian 
Hosp.) and Dept. of Pediatrics, Columbia Univ., 
New York City. 

Ribonucleic acid (RNA) was prepared by the phenol 
method of Gierer and Schramm (Z.f.Naturfschg. 
11b:138, 1956) from partially purified and concentrated 
type I and type II poliovirus. With HeLa and amnion 
cell monolayers these RNA preparations were found to 
induce formation of plaques which yielded typespecific 
poliovirus. The infectivity of the RNA was low when 
compared with the original poliovirus suspension, 
but the RNA preparations could be diluted and the 
number of plaques obtained by dilution was propor- 
tional to the dilution factor. Plaque formation was 
induced by very short exposure to RNA. The biological 
activity of the RNA was stable for several hours at 0° 
or for days at -70°; the RNA could be precipitated by 
alcohol without loss of infectivity. The infectivity of 
the RNA was completely eliminated when crystalline 
ribonuclease was present in final concentration of 
1 pg/ml. On the other hand, the presence of this 
enzyme at concentrations up to 1000-fold greater 
showed no influence on the infectivity of whole polio- 
virus. Chymotrypsin, papain or desoxyribonuclease 
had no measurable effect on the cytopathogenic action 
of the polio-RNA. Factors which influence the degree 
of infectivity of the RNA on cell monolayers as well 
as the advantages of this system for quan‘itative assay 
of biological activity of viral RNA will be discussed. 





1010. KINETIC AND EQUILIBRIUM STUDIES OF 
REACTIVITY OF IMIDAZOLE. Walter L. Koltun* 
and Frank R. N. Gurd, Dept. of Biochemistry, 
Cornell Univ. Med. College and Bureau of Med. 
Research, Equitable Life Assurance Soc., New 
York City. 

The reactivity of imidazole was studied by means 
of its ability to catalyze the hydrolysis of p-nitro- 
phenyl acetate (NPA) and to interact with Zn(II) and 
Cu(II) ions as determined from simultaneous equi- 
librium pH measurements. Since the rate of hydrol- 
ysis of NPA is linearly proportional to the free basic 
imidazole concentration, (Im), and is independent of 
the concentration of the complexes of imidazole, (Im) 
may be determined from hydrolysis rates. The (Im) 
values obtained from rate measurements in the pres- 
ence of Zn(II) and Cu(II) agreed closely with those 
computed from simultaneous measurements of equi- 
librium pH values, The close agreement between the 
two methods indicates that these cations do not inter- 
fere with the over-all reaction between NPA and 
imidazole except to decrease the hydrolysis rate by 
decreasing (Im) and that the nitrophenolate ion 
liberated during the reaction does not combine with 
Zn(II) and Cu(II) sufficiently strongly to alter detect- 
ably the equilibrium between these cations and 
imidazole. Zn(II) ions were shown not to alter the 
rate of hydrolysis of N-acetylimidazole. The asso- 
ciation constants obtained in the present study agree 
with those reported by Edsall et al. (J. Am. Chem. 
Soc, 76:3054, 1954). The combination of the catalytic 
approach with simultaneous equilibrium measurements 
of cation binding will be discussed as a general method 
for studying the reactivity of polar groups of proteins. 
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1011. NEW TECHNIQUES FOR ISOLATING SUBUNITS 
OF MYOSIN. D. R. Kominz (intr. by H. M. Dyer), 
Natl. Insts. of Health, Bethesda, Md, 

A protein (18,000 MW) is released from the myosin 
molecule in 0.1 M Na2CO3 solution, amounting to 25% 
of the molecule. This corresponds to similar proteins 
prepared in urea by other authors, and suggests loose 
attachment by electrostatic and hydrogen bonds, The 
amino acid analysis indicates that this may be the 
“third protein" postulated by Laki (J. Cell, and Comp, 
Physiol., 49, Suppl. 1:249, 1957). When myosin is 
reduced at elevated temperature in 45% urea with 
simultaneous alkylation of -SH groups to thioethers, 
and the urea then removed, the viscous mixture can- 
not be further fractionated. However, transfer to 5M 
LiBr allows ultracentrifugal identification of 3 distinct 
components, and ammonium sulfate fractionation 


produces 3 fractions. Some properties of these frac- | 


tions will be described, These results suggest that 
the intertwined random coils produced by the reduc- 
tion in urea separate on forming helices in con- 


centrated LiBr (W. F. Harrington and J. A. Schellman, 


Compt. rend. lab. Carlsberg, ser. chim. 30:167, 
1957), and in such quasi-renatured form are amenable 
to characterization. 





1012, ANTICOAGULANT PROPERTIES OF o-PHOS- 
PHOETHANOLAMINE AND o-PHOSPHOSERINE. 
J. L. Koppel, Dorothy Mueller, Lillian V. Novak 
and John H. Olwin (intr. by Douglas A. MacFadyen), 
Dept. of Surgery, Presbyterian-St. Luke's Hosp., 
Chicago, Ill. 
o-Phosphoethanolamine and o-phosphoserine can 
serve as intermediates in the synthesis of the corre- 
sponding phospholipids and can be derived from the 
latter through the action of phospholipase C. Since, 
under certain conditions, the two types of parent sub- 
stances can exert clot-promoting and clot-inhibiting 
characteristics respectively, two of their possible 
breakdown products were studied for their effects on 
different phases of the blood coagulation mechanism, 
When added to normal, whole human blood both phos- 
phoethanolamine and phosphoserine exhibit marked 
anticoagulant activities. In the presence of normal 
human plasma and either brain thromboplastin or 
Russell's viper venom both substances produce 
inhibition of clot formation which becomes more 
pronounced with increasing concentration. No sig- 
nificant effect was observed on the thrombin fibrinogen 
reaction. In the thromboplastin generation system 
certain minimum concentrations of the two inhibitors 
were found to interfere with thromboplastin formation 
as well as with the activity of preformed thrombo- 
plastin. In more limiting concentrations, however, 
little or no effect could be demonstrated on thrombo- 
plastin formation although the effect on thromboplastit 
activity was still apparent. Under these conditions 
phosphoserine appeared to be the more potent of the 
two inhibitors. Although the primary effects of these 
two substances appear to be on thromboplastin actwity, 
results obtained in the presence of various phos 





suggest also a possibly competitive inhibition by the 
two agents of a reaction which phospholipid undergoes 
in the formation of an active prothrombin-converting 
principle. (Supported by Med. Research and Develop 
ment Board, SGO, under contract No. DA-49-007-MD- 
275.) 
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1013, EVALUATION OF THE IRON POOL WITH A 
NEW IRON CHELATE. Samuel Korman and Daniel 
Laszlo (intr. by Bernard F. Erlanger). Div. of 
Neoplastic Diseases, Montefiore Hosp., New York 
City. 

Evaluation of the iron pools of the body affords a 
means of distinguishing between iron deficiency ane- 
mia and other anemias, since in the former there is 
a depletion of the iron stores. The plasma beta-1- 
globulin bound iron represents the most labile pool; 
iron introduced into this pool does not mix freely 
with the storage pool. This study attempts to by-pass 
the beta-1-globulin iron pool by introducing the iron 
chelated to ethylenediamine di o-hydroxy-phenylacetic 
acid (EDDHA). The stability constant of the ferric 
chelate of EDDHA is 10°°. The aqueous solution of 
this chelate has a deep red color with a molar extinc- 
tion coefficient of 3830 at 480 mand is stable between 
the pH range from 3.6 to 9.6. Below pH 3.6 there is 
dissociation of the chelate with disappearance of its 
characteristic color. The color intensity of this iron 
chelate obeys Beer's law. Absorption spectrum 
studies revealed that the EDDHA had a much greater 
affinity for ferric ion than beta-1-globulin had for 
that ion. The intravenous injection of radioiron 
EDDHA revealed that part of the iron is excreted in 
the urine and most of the retained iron is incorporated 
into hemoglobin formation, Iron deficient patients 
retained a greater quantity of the injected iron. Both 
the clinical results as well as the chemical procedure 
for determining the excreted non-radioactive iron and 
EDDHA in the urine will be discussed. 





1014. METABOLISM OF HEPARIN IN MOUSE MAST 
CELL TUMOR. Edward D. Korn, Natl. Heart Inst., 
Bethesda, Md. 

Although it has been well established that mamma- 
lian heparin is contained in mast cells, essentially 
nothing is known about its metabolism. By a new 
method of isolation consisting of digestion of the 
tissue with pancreatin, precipitation of heparin as the 
Cetavalon complex from 1M NaCl and removal of the 
Cetavalon with excess thiocyanate, it has been found 
that 1 gm of wet weight mouse mast cell tumor con- 
tains 1-2 mg of heparin determined by metachromatic 
and carbazole assays. The tumor was homogenized 
in sucrose and centrifuged sequentially at 60 x g and 
10,000 x g for 10 min and 35,000 x g for 30 min. The 
10,000 x Lat en contained 70% of the total heparin 
and the other 2 precipitates and final supernate about 
10%% each. The granules that sediment at 10,000 x 
are ruptured by freezing, suspension in hypotonic solu- 
tions and boiling, the heparin then remaining in the 
supernate after centrifuging at 100,000 x g for 60 min. 
oe incubation of slices of tumor tissue with glucose- 
C!4 considerable radioactivity was incorporated into 
heparin. That the isotope was in heparin was demon- 
strated by the exact correspondence of the single radio- 
active and metachromatic spots obtained after paper 
electrophoresis, reprecipitation in the presence of 
unlabeled heparin and chondroitin sulfate, the loss of 
tadioactivity when incubated with bacterial heparinase 
but not with chondroitinase and the fact that the 
chondroitin sulfate isolated from the same tissue con- 
tained much less radioactivity. 
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1015. PROTEOLYTIC ACTIVITY OF SKELETAL 
MUSCLE. Thomas R. Koszalka* and Leca L. 
Miller. Depts. of Exptl. Radiology and Biochem- 
istry, School of Medicine and Dentistry, Univ. of 
Rochester, Rochester, N. Y. 

Rat skeletal muscle contains a previously unde- 
scribed proteolytic enzyme system with a pH optimum 
of 9.0 which attacks endogenous muscle proteins, The 
pH 9.0 activity is not greatly affected by addition of 
exogenous substrate (i.e., hemoglobin or albumen) in 
the presence of native muscle proteins. Removal of 
these proteins by (NH, ),SO, fractionation yields a 
preparation which is maximally active towards hemo- 
globin or albumen at pH 9.0. A 20-fold increase in 
proteolytic activity over that in the original aqueous 
extract has been obtained using several procedures 
including (NH,4)2SO, fractionation. The activity of a 
partially purified fraction has been measured in the 
presence of several activators and inhibitors using 
serum albumen as substrate. Cysteine or glutathione 
(1 x 10°? M) produces 20-30% increase in proteolytic 
activity, while iodoacetate and p-chloromercurbenzoate 
(1 x 10°4M) produce 45% and 60% inhibition respec- 
tively. Divalent cations (Ba++, Ca++, Cot+, Mn*+, 
Mg**, and Zr+ ) inhibit proteolytic activity at con- 
centrations exceeding 1 x 10-3M. Ferrous ion 
activates at 1 x 10°3M while EDTA inhibits at this 





- concentration, In contrast to the ease of hydrolysis 


observed at pH 9.0, native proteins of muscle 
homogenates are not as readily hydrolyzed by 
endogenous enzymes at pH 4.0, Furthermore, hemo- 
globin and albumen are attacked equally well by 
partially purified preparations at pH 9.0, whereas 
only hemoglobin is readily hydrolyzed at pH 4.0. 
These findings are compared with those of Snoke and 
Neurath. 


1016. A CONTRACTILE PROTEIN IN TAIL OF 

BACTERIOPHAGE T2. Lloyd M. Kozloff. Dept. 

of Biochemistry, Univ. of Chicago, Chicago, Ill. 

Upon interaction with the host cell wall the tail of 
bacteriophage T2 is drastically altered. Electron 
micrographs show that protein fibers comprising the 
tip of the tail are removed, exposing a central core, 
while the protein adjacent to the viral head (i.e., the 
proximal tail protein) has shortened to about 1/2 its 
original length and increased in diameter by 40%. 
This proximal tail protein has been found to have the 
following properties: 1) in pH 10,5 buffer the protein 
fibers are removed from the tip of the tail of T2 but 
contraction of the proximal protein does not occur 
until the pH is lowered to neutrality; 2) sodium 
versenate inhibits the contraction of the proximal tail 
protein when the virus interacts with the host cell 
wall; 3) the phage tail contains a tightly bound nucleo- 
tide which seems to be deoxyATP rather than ATP. 
There are approximately 120-150 molecules of the 
nucleotide per phage particle. Upon interaction with 
the host cell wall and contraction of proximal tail 
protein 70% of the nucleotide is broken down to 
deoxyADP (or possibly ADP) and inorganic phosphate. 
This breakdown is completely inhibited by sodium 
versenate. This contractile protein resembles in 
many respects the myosin of the muscle of higher 
animals except for the fact that the nucleotide 
involved appears to be deoxyATP. 














1017, PURIFICATION AND PROPERTIES OF 
HYDROGENASE OF DESULPHOVIBRIO 
DESULPHURICANS. Alvin I. Krasna,* Emanuel 
Riklis* and D. Rittenberg. Dept. of Biochemistry, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

The enzyme hydrogenase, which catalyzes the 





reversible activation of molecular hydrogen is present 


in the particulate fraction of most aerobic species of 
microorganisms. In some anaerobic organisms, how- 
ever, hydrogenase can be obtained in a soluble form. 
Desulphovibrio desulphuricans has a high hydrogenase 
activity and was used in the present study. The activ- 
ity of the enzyme was determined by measuring its 
ability to catalyze the exchange reaction between 
hydrogen gas and heavy water. Most methods com- 
monly used to extract enzymes from bacteria have 
failed to extract soluble hydrogenase from D. 
desulphuricans, Shaking the cells ina 1M ‘solution of 
glycine for 24 hr under nitrogen extracts about 30% 
of the enzyme in a soluble form. Sonic oscillation of 
cells suspended in glycine for 2 hr extracts more than 
50% of the activity. This extract can be purified by 
dialysis, treatment with protamine sulfate and ammo- 
nium sulfate fractionation. The hydrogenase is 
precipitated by 60-95% saturation. This fraction can 
be further purified by adsorption and elution from 
calcium phosphate gel. This purification procedure 
gives a 35-fold increase in specific activity. The 
purified material has a pH optimum of 5.5 for the 
exchange reaction. There does not appear to be any 
requirement for cofactors for the exchange reaction. 
The purified material can catalyze the reduction of 
methylene blue and benzyl viologen. 





1018. EFFECT OF ACTH ON NITROGEN BALANCE 
IN DOGS. A. L. Kretchmar* and G. C. Kyker. 
Med. Div., Oak Ridge Inst. of Nuclear Studies, 

Oak Ridge, Tenn. 

The effect on nitrogen balance of administering 
ACTH was studied in 2 dogs by the method of Allison, 
Anderson, and Seeley (Ann. New York Acad. Sc. 
47:245, 1946). This procedure has the advantage that 
the results will reflect changes in catabolism as well 
as change in the anabolic utilization of dietary protein. 
The rate of catabolism will influence NE,; i.e., the 
nitrogen excreted during the period when protein 
intake is zero, The portion of the protein intake that 
can be retained will influence the slope (K') of the 
curve relating nitrogen balance to nitrogen intake. 
NE, and K' were determined in 3 control experiments 
on each dog. A similar determination of NE, and K' 
was made while ACTH was being given. The source 
of dietary protein in all experiments was casein 
("Vitamin Test" Casein, Nutritional Biochemicals 
Corp.). In both animals, NE, was increased and K' 
was decreased by the hormone treatment. It was 
concluded that stimulation of the adrenal cortex 
resulted in an increased catabolism together with a 
decreased anabolic utilization of dietary casein. This 
result is compatible with the view of Noall et al, 
(Science 126:1002, 1957) that adrenal steroids stimu- 
late the transport of amino acids into the liver. 
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1019. IODINATED TRIOLEIN: A LIPID TRACER 
FOR THE STUDY OF PLASMA LIPOPROTEIN 
METABOLISM. Fred A. Kruger,* David G. 
Cornwell,* George J. Hamwi* and J. B, Brown, 
Ohio State Univ., Columbus. 

Experiments on the absorption and transport of 
1131 jodinated triolein in humans suggest the use of 
this lipid as a tracer in plasma lipoprotein metabo- 
lism studies. lIodinated fatty acid esters do not exhibit 
exchange, in vitro, which invalidates experiments with 
other radioactive lipids. Iodinated lipid is absorbed 
and transported by the chylomicra and Ss 10-400 lipo- 
proteins; no label is found in the S, 3-9 and high 
density (alpha-) lipoproteins. Labeled chylomicra and 
S+ 10-400 lipoproteins are isolated from plasma by 
ultracentrifugal flotation in a density gradient, incu- 
bated at 37° for 2 hr with unlabeled serum, chylo- 
micra, or S¢ 10-400 lipoproteins, and re-isolated 
without appreciable exchange of label between the 
plasma lipoproteins, In vivo tracer experiments 
with iodinated triolein are complicated by the appear- 
ance of large amounts of inorganic I!3! which may be 
removed by adsorption on Dowex-2 resin, Labeled 
chylomicra or Ss 10-400 lipoproteins added to post- 
heparin serum lose their label to a high density 
protein. This effect may be used to study the lipo- 
protein lipase system, Iodinated lipid administered 
to normal individuals or those with Sr 3-9 hyper- 
lipemia appears in the chylomicra and S; 10-400 
lipoproteins and is cleared within 24 hr. lIodinated 
lipid in individuals with S¢ 10-400 hyperlipemia 
appears mainly in the S¢ 10-400 fraction and clears 
more slowly. These experiments confirm the 
decrease in conversion rate of St 10-400 lipoproteins 
found in S¢ 10-400 hyperlipemias. 











1020. ATP TRANSPHOSPHORYLASES. Stephen A, 
Kuby and Theodore A. Mahowald.* Enzyme Inst., 
Univ. of Wisconsin, Madison, 

A comparative study of the ATP transphoopnernan 
has been undertaken with the ultimate aim of elucidat- 
ing their respective (or common?) mechanisms of 
action, At present, 3 representative enzymes have 
been selected for study: crystalline ATP-creatine 
transphosphorylase of rabbit muscle (J. Biol. Chem, 
209:191, 1954); crystalline myokinase of rabbit mus- 
cle (J. Biol. Chem, 226:541, 1957); and the ATP-Cr 
transphosphorylase of calf brain, which now has been 
purified some 800-fold. Prior to a kinetic study of 
the 3 catalyzed reactions, an analysis of the interac- 
tions of these proteins with their substrates has been 
initiated, An ultracentrifugal technique (cf. A. 
Chanutin et al., J. Biol, Chem. 143:737, 1942) has 
been employed to measure the equilibrium binding, 
Preliminary values for ATP-Cr transphosphorylase 
(rabbit muscle) are as follows: At 5°C, 0.01M Tris- 
0.15M KCl, pH 7.7, the apparent dissociation constant 
(K') for ATP is ca, 1.3x1073 , with n (max. _no. moles 
bound) ca. 2.0; for Mg*2, K'= 2.5x1073,n= 4, The 
extent of binding of ATP measured in the presence of 
Mg *? increases (similarly for Mg*?). Thus, the 
apparent, uncorrected K' for ATP decreases to ca. 
8x107* (when the initial Mg/ATP = = 1,1), and to 
4.6x 10-4 (when Mg/ATP = 11); with nobserveq f0F 
ATP remaining essentially constant at ca. 2.0; sug- 
gesting that another complex species of ATP is 
formed—between Mg, ATP, and protein. In addition, 
a chemical approach is being made to shed light on 
the nature of the proteins themselves. Prior to their 
systematic degradation, an amino acid and terminal 
group analysis of ATP-Cr transphosphorylase (mus- 
cle) and myokinase is in progress. 
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1021. ISOLATION AND PROPERTIES OF 6-MER- 
CAPTOPYRUVATE DESULFURASE. Ernest Kun 
and D. W. Fanshier.* Dept. of Pharmacology and 
Exptl. Therapeutics, Univ. of California, San 
Francisco, 

The enzyme was isolated from rat liver by 
repeated ammonium sulfate fractionation and 
preparative electrophoresis on a polyvinyl resin 
(Geon 426). Ultracentrifugal analyses revealed that 
the sedimentation constant (S99) is 2.7. Electro- 
phoretic and diffusion measurements showed that the 
isoelectric Point is at 7.4, and the diffusion constant 
5.2x 10°” cm“ sec’. From these data a molecular 
weight of 35-40,000 was calculated. The enzyme in 
its purest form contains copper as the single metallic 
constituent as identified by spectrographic analyses, 
It contains 4 atoms of S per mole, 2 of which are in 
the -SH form. The protein absorbs light at 280 my at 
415 mu. It catalyses both desulfuration (Meister et al., 
J. Biol. Chem, 206:561, 1954) and transsulfuration 
(Sérbo, Biochim. et biophys, acta 24:324, 1957) 
reactions of §-mercaptopyruvate. Further molecular 
and catalytic properties of the enzyme prepared from 
liver, kidney and streptobacilius, will be presented, 








1022. VARIATIONS IN NET SYNTHESIS OF REDUCED 
GLUTATHIONE IN EMBRYOS OF TWO BREEDS 
OF CHICKENS. H. O, Kunkel and Ensel C, Stutts,* 
Dept. of Biochemistry and Nutrition, Texas Agri- 
cultural Exper. Station, College Station. 

Total reduced glutathione was determined by the 
nitroprusside method in chicken embryos from the 
10th or 12th day through the 20th day of incubation, 

In two experiments, the highest concentration of 

glutathione per unit weight occurred on the 13th day 

of incubation in the New Hampshire embryos and on 
the 14th day in the White Leghorn embryos, Analysis 
of logarithmic heterogonic or allometric growth 
formulas reveals a broken relationship between the 
logarithm of the glutathione content and the logarithm 

of embryonic weight. In embryos ranging from 10-19 

days of age there are two distinct points of inflection 

Separating the relationship of the net rate of gluta- 

thione synthesis to rate of growth of the embryo into 

3distinct phases: in embryos weighing from 2.2 to 
about 10 gm, the heterogonic constant or ratio of the 
rate of increase in glutathione to rate of embryonic 
growth is above unity; in embryos weighing from 

about 10 to 19 gm, the ratio is much less than 1; and 

in embryos weighing from about 20 to 35 gm, the ratio 
is again greater than 1, In the 2- to 10-gm embryos, 
the heterogonic constant for the White Leghorns was 

Significantly higher than for the New Hampshires, but 

in the embryos weighing more than 10 gm the two 

constants for the New Hampshires were significantly 
the greater. The results sugges: that the pattern of 
het synthesis of glutathione by the developing chick 
embryo is in part under hereditary control. 
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1023. BIOCHEMICAL BASIS OF THROMBOPLAS- 
TINASE ACTION. Donn J. Kushner and Donald 
Feldman (intr. by J. H. Quastel), Forest Insect 
Lab., Sault Ste. Marie, Ontario, Canada, and VA 
Hosp., East Orange, N. J. 

Previous investigations have shown that the bac- 
terial enzyme, thromboplastinase (TPase), destroys 
the activity of blood and tissue thromboplastins. Loss 
of thromboplastic activity appeared to be dependent 
upon the liberation from these sources of bound acid- 
soluble phosphorus. The compounds liberated as a 
result of TPase action were not identified but were 
found to contain nitrogen and phosphorus ina 1:1 
ratio. In this study, the compounds liberated from 
human brain thromboplastin by TPase were identified 
as phosphocholine, phosphoethanolamine, and phos- 
phoserine, These compounds were liberated from the 
phospholipids present and accounted, quantitatively, 
for all the phosphorus released. Although earlier 
work indicated that TPase has no lecithinase activity, 
more sensitive methods of assay have shown that it 
does possess such activity. A comparative study has 
been made of the release of phosphorus compounds 
from human brain thromboplastin caused by TPase, 
Clostridium perfringens lecithinase, Bacillus cereus 
phospholipase, and bee venom, and of the loss in 
thromboplastic activity brought about by these 
enzymes. The results indicate that the removal of 
phosphoethanolamine and/or phosphoserine from 
thromboplastin is more important in the anti- 
thromboplastic action of TPase than is the removal 
of phosphocholine. The mechanism by which TPase 
and the other enzymes studied act will be discussed. 





1024, BLOOD SUPPLY OF THE FEMUR. Adrian C. 
Kuyper and J, Frankel.* Dept. of Physiological 
Chemistry, Wayne State Univ. College of Medicine, 
Detroit, Mich, 

After the blood supply of either the right or left 
femur of a dog was interrupted by one of various 
surgical procedures, radioactive calcium was injected 
intravenously, and the amount of radioactivity incor- 
porated into the femur of the operated leg was com- 
pared with that in the control leg. Section of the iliac 
artery above the deep femoral artery decreased 
incorporation of radiocalcium to the extent of about 
30%. Tying off the deep and the cranial femoral 
arteries or removal of the periosteum had very little 
effect on calcium uptake. Removal of the bone mar- 
row greatly decreased incorporation of radiocalcium 
into the shaft of the bone. When radiocalcium was 
injected into an animal after the soft tissues of the 
leg were severed to the femur at a level of about the 
lower third, the concentration of calcium in the tibia 
of the operated leg was about 1/10 of that in the con- 
trol leg. Radioactive calcium injected into the knee 
joint was quickly absorbed into the blood stream and 
very little was absorbed into the adjacent tibia or 
femur, Passage across the joint appeared to be from 
the femur through the capsule and surrounding tis- 
sues, rather than across the synovial fluid. (Sup- 
ported by grant A-421 of Natl, Insts. of Health.) 
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1025. TYROSINOSIS IN GUINEA PIGS INDUCED BY 
DIETHYLDITHIOCARBAMATE. Bert N. La Du 
and Vincent G. Zannoni.* Natl. Inst. of Arthritis 
and Metabolic Diseases, Bethesda, Md. 

We have previously reported (J. Biol. Chem. 217: 
777, 1955), that p-hydroxyphenylpyruvic acid (PHPP) 
oxidase preparations from dog liver were inhibited 
over 80% in the presence of 0,001 M diethyldithio- 
carbamate (DDC), The possibility was considered 
that this compound might inhibit the oxidation of 
PHPP, in vivo, and could be used to induce tyrosinosis 
in experimental animals, Male guinea pigs weighing 
approximately 350 gm were given intraperitoneal 
injections of 50 mg of DDC in 0.01M phosphate buffer 
twice a day, and their Purina chow pellet diet was 
supplemented daily with L-tyrosine and ascorbic acid. 
The animals did not lose weight and remained in a 
healthy condition during the entire experimental 
period. Analysis of the PHPP oxidase activity in the 
liver of animals sacrificed after receiving DDC for 
5 days showed that no detectable PHPP oxidase was 
present. The intraperitoneal injection of 40 mg of 
PHPP resulted in the excretion of material extracta- 
ble from acidified urine with ether which gave positive 
reactions with the Millon and Briggs tests. Calculated 
as PHPP, this corresponded to a recovery of over 
one-half of the amount injected. Further identification 
and characterization of the excretion products is being 
carried out. The metabolism of phenylalanine and 
tyrosine under these experimental conditions will be 
compared. 








1026. NICOTINE BIOGENESIS. B. Lamberts* and R. 
U. Byerrum. Kedzie Chemical Lab., Michigan 
State Univ., East Lansing. 

Previously, the amino acid ornithine was shown to 
be a precursor of the pyrrolidine ring of nicotine. 
Because of the possible metabolic interrelationship 
between ornithine and glutamic acid, the latter com- 
pound was tested as a precursor of nicotine in the 
present study. Glutamate-2-C!4 was fed to a group 
of tobacco plants for 14 days. Nicotine was then 
isolated from the plants and was found to be radio- 
active. Oxidation of the nicotine to nicotinic acid 
revealed that approximately half of the radioactivity 
of the nicotine was in the 3, 4 or 5 position of the 
pyrrolidine ring and the other half in the nicotinic 
acid. About 90% of the radioactivity of the nicotinic 
acid was recovered in the carbon dioxide upon decar- 
boxylation of the acid. Another degradation of the 
pyrrolidine ring showed that the radioactivity pre- 
viously placed in the 3, 4 or 5 carbons appeared to be 
localized in the 5 carbon. Therefore, glutamate-2- 
C!4 gave rise to nicotine labeled almost equally in 
the 2 and 5 position of the pyrrolidine ring. Glutamate 
in its incorporation into nicotine appears to go through 
a symmetrical intermediate in which the 2 and 5 
carbons of glutamate become equivalent. 
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1027, EFFECT OF DIET ON GLUCOSE AND GALAC. 
TOSE METABOLISM IN RAT LIVER SLICES. B. 
R. Landau and S. M. Zottu (intr. by A. Baird 





Hastings), Harvard Med. School, Boston, Mass, 

Studies have been undertaken to define better the 
alterations in metabolic pathways that occur in the 
livers of animals under different dietary conditions, 
in the experiments to be reported, rats were fed diets 
containing 65% glucose or 65% galactose as the sole 
source of carbohydrate. Slices of their livers were 
incubated with glucose-1-C !4 and galactose-1-C}4 in 
high potassium medium and the metabolism of these 
substrates compared with their metabolic pattern 
obtained using liver slices from purina, how fed rats, 
Under all conditions more glucose-1-C ‘than galac- 
tose-1-C !4 was incorporated into glycogen and car- 
bon dioxide. In the glucose fed rats, incorporation of 
both substrates into glycogen was increased, In the 
galactose fed rats it was decreased. An increase in 
glucose oxidation was observed only after glucose 
feeding and an increase in galactose oxidation was 
observed only after galactose feeding. When purina 
chow fed rat liver slices were incubated with glucose 
as substrate, the addition to the medium of galactose 
did not change the quantity of glucose converted to 
glycogen and carbon dioxide. However, the addition 
of glucose to slices incubated with galactose resulted 
in increased conversion of galactose to glycogen and 
decreased conversion to carbon dioxide, These 
observations are felt to be consistent with an increase 
in hexokinase in the glucose fed rats and an increase 
in glucose-6-phosphatase in the galactose fed rats, 


1028. PYRIDINE NUCLEOTIDES FORMED DURING 
IN VIVO SYNTHESIS OF DPN IN THE MOUSE. 
Thomas A. Langan, Jr. and Louis Shuster (intr. by 
Nathan O, Kaplan). Graduate Dept. of Biochemistry, 
Brandeis Univ., Waltham, Mass., and Natl. Cancer 
Inst., Bethesda, Md. 

Previous reports have described a 10-fold increase 

in the DPN content of mouse liver (BALB/cAN x 

DBA/2J F, hybrids) 8-10 hr after the injection of high 

doses of nicotinamide (Kaplan et al., J. Biol. Chem, 

219:287, 1956). Nicotinic acid produces only a 3-fold 

increase, and when injected with nicotinamide inhibits 

the 10-fold rise 50% (Kaplan et al., J. Biol. Chem, 

226:365, 1957). Liver slices and fortified homoge- 

nates incubated with nicotinamide did not form DPN at 

a rate sufficient to produce net synthesis, and no 

intermediates were detected in these preparations. In 

whole animal experiments using C!4 -labeled nico- 
tinamide the amount of radioactivity in the tissues 
reached a maximum at 1/2 to 1 hr, and declined 
slowly in the liver and much more rapidly in other 
tissues. Three hours after administration of nico- 
tinamide, a point at which DPN synthesis is proceed- 
ing rapidly, the amount of free nicotinamide in the 
liver is negligible. Fractionation of trichloroacetic 
acid extracts of livers taken 1/2 hr after injection 

of C!4 -nicotinamide by acetone precipitation and ion- 

exchange chromatography gave a radioactive fraction 

containing a pyridine nucleotide which is identical in 
all tests applied to the nicotinic acid analog of DPN. 

This compound has been reported by Preiss and 

Handler (J. Am. Chem. Soc, 79:4246, 1957) to be an 











intermediate in the synthesis of DPN in red blood 
cell hemolysates. This finding would indicate that 
although the amide is more efficient as an initial 
precursor of DPN, it is deamidated to a nicotinic acid 
derivative at some stage in the synthesis and amidated 
in the final step to form DPN. 
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1029. PHOSPHOROLYTIC CLEAVAGE OF URIC ACID 
RIBOSIDE BY MAMMALIAN ENZYMES, Leonard 
Laster and Alberta Blair (intr. by M. R. Stetten). 
Natl. Insts. of Health, Bethesda, Md. 

Although uric acid riboside has been reported in 
mammalian tissues, the pathways for its formation 
and disposition, and its possible physiological role 
remain obscure. Exploring this problem, we detected 
a widely distributed enzyme, that catalyzes the con- 
version of riboside to free uric acid, in tissues from 
beef, rat, pigeon, dog, guinea pig and human. Heart, 
kidney and intestinal mucosa of rat were highly active, 
liver and spleen less so, and skeletal muscle, lung 
and testis minimally active, or inactive. The enzyme 
was purified from dog intestinal mucosa, beef liver 
and human spleen, 100-, 10-, and 5-fold respectively. 
Properties of these preparations will be presented. 
Uric acid riboside was isolated from beef erythro- 
cytes, and determination of uric acid liberated per 
unit of time served to assay enzyme activity. In the 
presence of buffer, enzyme and substrate, no reaction 
occurs until phosphate ions are added. With dog 
enzyme, disappearance of uric acid riboside is asso- 
ciated with the appearance of equivalent amounts of 
uric acid and a compound identified tentatively as 
ribose-1-phosphate. Despite the resemblance of the 
reaction to that catalyzed by nucleoside phosphorylase, 
the 2 enzymes seem to be distinct. Highly purified 
nucleoside phosphorylase from beef liver, assayed 
with inosine, does not cleave uric acid riboside. 
Moreover, during the 100-fold purification of uric 
acid riboside phosphorylase from dog intestine, the 
specific activity of nucleoside phosphorylase decreases 
about one-third. 


1080. HOMOCYSTEINE-THIOLACTONE INTERRE- 
LATIONSHIPS AND REACTION WITH FORMAL- 
DEHYDE. T. F, Lavine, N. F. Floyd and Mary S. 
Cammaroti.* Inst. for Cancer Research and 
Lankenau Hosp. Research Inst., Philadelphia, Pa. 
Equilibrium relationships of homocysteine and its 

thiolactone and decomposition reactions of the latter 

were investigated by means of ultraviolet absorption 
measurements. The rate of equilibration and the final 
ratio of thiolactone to homocysteine decrease with 
decreasing acidity. At pH 3, the equilibrium is shifted 
almost entirely to homocysteine. As the acidity is 
further decreased, the thiolactone is subject to irre- 
versible hydrolysis and to other reactions, notably 
diketopiperazine formation. The latter was estimated 

by loss of aminonitrogen which was found to be at a 

maximum at pH 7-8. With further increase in alka- 

linity, hydrolysis to homocysteine assumes increasing 
significance, until with a ratio of 3 moles of alkali 

per mole of neutral thiolactone only homocysteine is 

formed. These findings were used to interpret 

absorption data obtained during the reaction of for- 
maldehyde with the thiolactone and homocysteine. 

In acid solution, the thiolactone reacts by way of the 

equilibrium cited, with homocysteine being the actual 

reactant. Depending on conditions, homodjenkolic 

acid as well as 1,3-thiazane-4-carboxylic acid was 

Obtained as the reaction product. Some evidence was 

Obtained for the existence of an intermediate, pre- 

sumably S-methylol homocysteine. 
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1031. HISTONURIA IN BOECK'S SARCOIDOSIS. 

Dolores P. Lawlor and Elliott F. Osserman 

(intr, by Ernest Borek), Dept. of Medicine, 

Francis Delafield Hosp. and Columbia Univ., Col- 

lege of Physicians and Surgeons, New York City. 

A component, characterized as an histone (criteria 
of Daly, Mirsky, Ris) had been found in the urine of 2 
patients with sarcoidosis by paper electrophoretic 
analysis in Veronal, pH 8.6. This component migrated 
from the site of application toward the cathode. Elec- 
trophoresis of the sera of these patients revealed no 
component of similar behavior. Both patients were 
excreting 2-3 gm of protein/day. The cationic com- 
ponent constituted 15% of the total proteinuria, with 
albumin, alpha, beta and gamma globulins comprising 
the remainder. The following cha>-cteristics have 
been determined for this constituent: non-dialyzable; 
soluble in 1 M NaCl; insoluble in water, 0.15 M NaCl, 
and in standard buffer solutions of 1/2 = 0.1 and pH 
values of 3-9; sedimentation constant S29, H2O = 1.75 
(performed in 1 M NaCl); 5.9 moles arginine/100 moles 
nitrogen (method of Sakaguchi after hydrolysis for 16 
hr at 100°C in 6N HCl); modified Millon reaction for 
tyrosine yielded, after cooling, a red solution and a 
red precipitate. Insolubility in standard buffer solu- 
tions prevented Tiselius electrophoretic analysis and 
determination of actual mobility. This insolubility 
also failed to exclude electro-endosmotic displace- 
ment as the basis of the apparent cathodal migration 
on filter paper. Analyses of the urine obtained from 
6 other sarcoidosis patients revealed no proteinuria, 
and none of this component. Electrophoresis of the 
proteins excreted in the urine in 300 patients with 
pyelonephritis, glomerulo-nephritis, nephrotic 
syndrome, lupus erythematosus, and myeloma has 
shown no components of similar electrophoretic 
behavior. 





1032. EFFECT OF pH AND IONIC STRENGTH ON 
AQUEOUS EXTRACTION OF BRAIN PROTEINS 
AND LIPOPROTEINS, F. N. LeBaron* and J. 
Folch, McLean Hosp., Waverley, and Harvard 
Med. School, Boston, Mass. 

The use of high-speed centrifugation makes pos- 
sible the preparation of reproducible, exhaustible 
aqueous extracts from fresh brain tissue. Using this 
technique, a study has been made of the influence of 
the pH and ionic strength of the extracting solution on 
the amount and nature of the proteins and lipoproteins 
extracted. The tissue was ground as it froze at -10° 
in a prechilled mortar and reground as it thawed ina 
4° room during stepwise addition of 10 volumes of 
extracting solution. By centrifugation of the homoge- 
nate at 0° for 30 min at 40,000 g a water-clear extract 
was obtained. Extracts were made using unbuffered 
salt solutions at ionic strengths varying from 0 to 5.1 
and at pH values from 4 to 11 (v= 3.0). Maximum 
amounts of trichloroacetic acid-precipitable N and P 
were obtained at an ionic strength of 3 and pH values 
of 6-9. Dialysis of extracts prepared from beef 
white and gray matter in the above manner using 
unbuffered 3 M NaCl yielded lipide-free albumin 
fractions (2.6 and 3.8 mg/gm fresh tissue respectively) 
and globulin fractions (14 and 34 mg/gm fresh tissue 
respectively) containing 28.7 and 22,0% lipides respec- 
tively. These lipides contained P, carbohydrate, and 
about 25% cholesterol. The results of experiments 
on further fractionation of 3 M NaCl extracts and of 
preliminary chemical analyses will be reported. 
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1033. EFFECT OF STEROID HORMONES ON RAT 
LIVER PYRUVIC OXIDASE, L. Edgar Lee (intr. 
by Carl G. Baker). Natl. Inst. of Arthritis and 
Metabolic Diseases, Bethesda, Md. 

Since the mechanism of action of steroids is gen- 
erally unknown, a study of their action on a pyruvic 
oxidase enzyme system was undertaken. ruvic 
oxidase was assayed with Na-pyruvate-1-C 4 at 37° 
and pH 7.4 using KHPO, buffer and determining the 
c'4 0, produced. The steroids were dissolved in 50% 
propylene glycol. With rat liver slices and at a 
steroid concentration of 0.7x 10° 3M, the decarboxy- 
lation was inhibited about 40% by DOC and Altes- 
tosterone. 4|Cortisone, A hydrocortisone, and 1,4- 
androstadien-3,17-dione were about half as inhibitory; 
and testosterone, cortisone, hydrocortisone and tetra- 
hydrocortisone were inactive. A soluble enzyme sys- 
tem was prepared from an acetone powder of rat liver 
mitochondria. CoA, DPN, nicotinamide, glutathione, 
thiamine pyrophosphate and Mg** were added to the 
soluble system for optimal activity. Under these con- 
ditions it was found that A!-testosterone and 1,4- 
androstadien-3,17-dione were the most effective, 
inhibiting over 50%. DOC, Alcortisone, A!-hydro- 
cortisone, and testosterone all inhibited around 40%, 
cortisone and hydrocortisone less than 20%, and again 
tetrahydrocortisone was inactive. This would suggest 
that there is a variation in cell permeability with dif- 
ferent steroids, as well as a variation in the effect on 
the enzyme. With the soluble extract it was also found 
that increasing concentrations of DPN and glutathione 
potentiated the apparent steroid inhibition, while 
increasing the activity of the controls. Increasing the 
thiamine pyrophosphate concentration, however, 
decreased the inhibition, 


1034. NUCLEIC ACID METABOLISM AND INDUCED 
ENZYME FORMATION IN RAT LIVER. NormanD. 
Lee. Radioisotope Service, VA Med. Teaching 
Group Hosp., and Dept. of Chemistry, Univ. of 
Tennessee Med. School, Memphis. 

Within 1 hr after the parenteral administration of 
0.1-1.0 mM of L-tryptophan to the male albino rat, 
the activity of the tryptophan peroxidase-oxidase 
enzyme system (TPO) was increased 3-fold. Asso- 
ciated with this was a slight but definite increase in 
liver PNA concentration; this resulted from a loss of 
liver protein and not an increase in cellular PNA 
content (PNA:DNA ratio). However, enzyme forma- 
tion mee concomitant with the reduced incorporation 
of P32-phosphate into nuclear PNA whereas such 
incorporation into cytoplasmic PNA remained un- 
chanbed. In animals given the LDso dose of various 
antagonists of nucleic acid metabolism 24 hr pre- 
viously (6-mercaptopurine, 2,6-diaminopurine, 8- 
azaguanine and Aminopterin) the administration of 
L-tryptophan resulted in a net increase in TPO, 160- 
250% greater than for untreated animals, Estimates 
of the extent of adrenocortical stimulation did not 
provide an insight into this observation. These obser- 
vations on P32 incorporation and the effect of nucleic 
acid antimetabolites suggest a reciprocal relationship 
between nucleic acid metabolism and induced enzyme 
formation in rat liver. 
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1035. BILIARY SECRETION AND CALCIUM 
ABSORPTION. F. W. Lengemann (intr. by D. B, 
Morrison). Div. of Chemistry, Univ. of Tennessee, 
Memphis. 

Oral or intraperitoneal doses of sodium tauro- 
cholate were given to rats after preliminary admin- 
istration of a solution containing Ca* and glycine. 
From the femur content of Ca*® 24 hr after dosing, it 
was found that bile salt given i.p. resulted in an uptake 
1.86 times that of the controls for old rats, and 1.58 
times for young female rats. In young male rats 
doubling the amount of bile salt injected increased 
the femur Ca*> from 1.5 to a level of 1.67 times that 
of the controls. Ligation of the bile duct removed the 
stimulatory effect of sodium taurocholate. Oral dosing 
with calcium-sodium taurocholate ratios of 8:1, 4:1, 
2:1, and 1:1 resulted in uptakes, respectively, 1.34, 
1.46, 1.48 and 1.19 times greater than the controls. 
The bile salt had no effect upon the distribution of Ca* 
given intraperitoneally. No significant changes in the 
intestinal pH were noted after injection of sodium 
taurocholate. Neither bile duct ligation nor bile- 
pancreatic duct ligation had any influence on the 
stimulatory effect of lysine upon calcium absorption, 
(Supported by a grant from the Williams-Waterman 
fund of the Research Corp.) 





1036. ABSORPTION OF ASPIRIN FROM THE 
GASTRO-INTESTINAL TRACT. Jack R, Leonards, 
Dept. of Biochemistry, Western Reserve Univ., 
Cleveland, Ohio. 

There is still considerable difference of opinion 
regarding the amount of aspirin absorbed unchanged 
from the intestinal tract compared to the amount that 
is hydrolyzed to free salicylate. The free and acetyl- 
ated salicylate in body fluids was determined by the 
color reaction with ferric nitrate before and after 
acid hydrolysis. The data to be presented strongly 
suggest that most if not all of the aspirin is absorbed 
unchanged from the gastro-intestinal tract and is 
hydrolyzed to free salicylate in body tissues. 1) When 
rats or dogs are sacrificed at various times following 
the ingestion of aspirin, only negligible quantities of 
free salicylate are present in gastro-intestinal wash- 
ings despite the presence of considerable quantities 
of aspirin. 2) Aspirin added to plasma in vitro dis- 
appears rather slowly (half life 1-2 hr). When injected 
intravenously into dogs, hydrolysis of aspirin is very 
rapid (half life 10 min). 3) If the rate of gastro- 
intestinal absorption of aspirin is increased in both 
dogs and humans by using a buffered solution of 
aspirin, the amount of unchanged acetyl derivative in 
plasma is increased and may represent as much as 
40% of the total salicylate. 4) When a buffered solution 
of aspirin is infused intravenously into dogs at a rate 
comparable to that of gastro-intestinal absorption, the 
amount of acetylsalicylate in the plasma for the first 
20 min is the same regardless of the route of admin- 
istration. 
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1037,. ENZYMATIC DEAMINATION OF PTERINS. 


Bruce Levenberg (intr. by Osamu Hayaishi). Natl. 

Insts. of Health, Bethesda, Md. 

Extracts of Alcaligenes metalcaligenes prepared 
by sonication contain an enzyme that irreversibly 
deaminates folic acid and other pterins forming the 
corresponding 2,4-dihydroxy derivatives (lumazines), 
A spectrophotometric assay for this enzyme has been 
developed. By the use of protamine and ammonium 
sulfate precipitation, Norite treatment, and differen- 
tial heat inactivation, the enzyme was purified about 
15-fold, until practically free of contaminating guanase 
activity. The products of the action of the deaminase 
upon folic acid and 2-amino-4-hydroxypteridine-6- 
carboxylic acid have been isolated and identified by 
analysis and chromatography as 2-deamino-(2- 
hydroxy)-folic acid and 2,4-dihydroxypteridine-6- 
carboxylic acid, respectively. Pterin deaminase pos- 
sesses optimum stability at pH 9 and optimum activity 
at pH 6.3-6.7. Versene, CN~ or extensive dialysis 
does not affect the activity, but 3x 10-° M fluoride 
results in a 50% inhibition of the reaction, Enzyme 
specificity with regard to certain structural features 
of the pteridine ring has been studied, Although car- 
bon 6 may bear various types of substituents, only 
those pteridines containing an amino group at carbon 
2, an hydroxyl at carbon 4, and hydrogen at carbon 7 
are deaminated. Xanthopterin, aminopterin and 
leucovorin do not serve as substrates for pterin 
deaminase, 


1038. UTILIZATION OF INTRAVENOUSLY ADMIN- 
ISTERED FAT EMULSIONS IN TRAUMATIZED 
RATS. Stanley Levey and L. W. Matthews,* Sur- 
gery and Pediatrics Depts., Western Reserve Univ., 
Cleveland, Ohio. 

In order to obtain information as to the utilization 
of intravenously administered fat emulsions following 
trauma, 8 rats under ether anesthesia had the tibia, 
fibula and femur of their left leg broken and the 
metatarsal portion of the same foot crushed. Seven 
control animals were only anesthesized. Twenty- 
four hours later, each animal received intravenously 
80 mg/100 gm of body weight of trilaurin which was 
tagged with C!4 in the carboxy group. The animals 
were immediately placed in respirometer chambers 
where the expired carbon dioxide and radioactivity 
were collected for the next 6 hr. The average amount 
of carbon dioxide expired by each of the 2 groups were 
not statistically different, 42.04 and 45,37 mM for the 
control and traumatized groups. Since the rate of 
carbon dioxide excretion is an index of metabolic 
activity, there appeared to be no difference in meta- 
bolic rate between these 2 groups, The percentage of 
administered radioactivity expired was almost iden- 
tical for both group of animals, 53.02 and 53.67%. 

This study was interpreted as indicating that the 

traumatized rat can handle intravenously administered 

fat emulsion in a manner similar to the untraumatized 
animal, (Supported by grants in aid from Natl. Inst. 

of Health, PHS.) 
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1039. DETERMINATION OF INULIN IN BLOOD AND 
URINE BY MEANS OF VANILLIN IN ACID 
MEDIUM. Victor E. Levine and William W. 
Becker.* Dept. of Biological Chemistry and 
Nutrition, Creighton Univ. School of Medicine, 
Omaha, Nebr. 

Vanillin reacts in acid medium with inulin to 
produce a characteristic red color yielding an absorp- 
tion spectrum with a peak of 520 my. For inulin in 
blood 1 volume of plasma is mixed with 5 volumes 
distilled water, 2 volumes 10% zinc sulfate and 2 
volumes 0.5 N sodium hydroxide. Two ml of the 
protein-free filtrate are taken together with 0.8 ml 
1% aqueous solution of vanillin and 2.2 ml concen- 
trated sulfuric acid. The mixture is heated in a boil- 
ing water bath for 2 min and cooled in ice water. The 
optical density is read within 10-20 min. For urine 1 
volume is mixed with 5 volumes distilled water, 2 
volumes 10% zinc sulfate and 2 volumes 0.5 N sodium 
hydroxide, The Somogyi reagent removes any protein 
present and serves to decolorize the urine. The fil- 
trate is diluted so that the final dilution is 1:300, This 
dilution is necessary to lower the concentration of 
inuloid material. Two ml of the diluted filtrate is 
treated in the same manner as the plasma, In the 
determination of glomerular filtration, controls for 
both blood and urine samples prior to injection must 
be taken to measure inuloid material. The final cal- 
culation involves subtraction of the inuloid material. 
(Supported by PHS grant.) 





1040, UREA SOLUTIONS AS TITRATION MEDIA. 
Milton Levy. Dept. of Biochemistry, New York 
Univ. College of Dentistry, New York City. 

Little is known of the effects of urea on small 
molecules, Titrations of glycylglycine, N-acetyl- 
tyrosine and tyrosine were carried out in urea solu- 
tions (0-7 M) at 25°, It is assumed that liquid junction 
potentials are negligible and that the glass electrode 
measures "pH" in urea solutions which may be directly 
compared with ''pH" in ordinary solutions at the same 
concentration of free HCl. These assumptions lead to 
consistent relations of the various pK values to water 
activity using the hypothesis that the reactants and 
products of a protein donation are differently hydrated. 
This hypothesis is tested by showing that apparent pK 
is equal to pK in water minus N times logarithm of 
water activity in urea solution. N varies from about 
1.7 to 3.5 and is a measure of the average difference 
in hydration of reactants and products, The minus 
sign indicates that the base plus proton bind more 
water than does the acid. Spectrophotometric titra- 
tions of the phenolic group in N-acetyltyrosine and in 
tyrosine were performed. The molar extinction in 
both acid and base forms are increased in urea by 
about 10% and the maxima shift about 2 mu toward 
the red, The pK of acetyltyrosine agrees with that 
obtained stoichiometrically but the spectrophotometric 
titration of tyrosine is complicated because the 
extinction of the ionized phenolic group appears to 
depend on whether or not the amino group carries a 
positive charge, 
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1041, SYNTHESIS AND MICROBIOLOGICAL PROP- 
ERTIES OF *-KETO AND «-HYDROXY DERIVA- 
TIVES OF SOME AMINO ACID ANTAGONISTS. 
Donald E, Lewis* and Karl Dittmer. Dept. of 
Chemistry, Florida State Univ., Tallahassee. 

In an effort to further investigate the mechanism 

of action of amino acid antagonists and to prepare a 

different class of inhibitors, the “-keto and ¢-hydroxy 

acid derivatives of several amino acid antagonists 
were prepared and assayed using the organisms 

Saccharomyces cerevisiae 139 and Escherichia coli 

9723. The «-hydroxy and a-keto acid derivatives of 

8 -2-thienylalanine, 6 -3-thienylalanine and p-fluoro- 

phenylalanine were prepared and were shown to be 

less active than the corresponding amino acid. In an 
effort to determine if the inhibition characteristics 
were due to the acid derivative itself or to the parent 
amino acid formed by biological conversion, two 
approaches were employed. The first involved a study 
of the reversal of the inhibition produced by these 
compounds. Phenylalanine and P-tolylalanine, which 
are efficient reversers of phenylalanine antagonists, 

were employed together with their «-hydroxy and a- 

keto acid derivatives. The second approach involved 

studying the synergistic action of pairs of inhibitors. 

The results obtained indicate that each of the a-amino, 

a-keto and *-hydroxy acids shows a biological activity 

characteristic of itself which cannot be fully explained 








by assuming conversion to either of the other two acids. 


1042. EFFECT OF INTERRUPTING ENTEROHE- 
PATIC CIRCULATION UPON BILE COMPOSITION 
OF THE RAT. Harry L. Light,* C. Witmer* and 
H. M. Vars. Harrison Dept. of Surgical Research, 
Univ. of Pennsylvania Schools of Medicine, Phila- 
delphia. 

The effects of anesthesia, trauma and starvation 
upon the composition of bile collected immediately 
after operation were obviated by preparing an external 
enterohepatic circulatory system. After 4-7 days the 
cannulae were separated, bile collected in various 
fractions of the first day and analyzed for total cholic 
acid and cholesterol. Cholate concentration in the 
first 3-hr collection was high, approximating 47% of 
the first day's total output. Cholate concentration in 
hr 3-6 was about 15% of the initial period then grad- 
ually increased to reach a plateau on day 3 or 4, There 
was little change in cholesterol concentration in the 
first day's samples, but about doubled by day 3 or 4. 
The initial changes occurred earlier than those 
observed by Eriksson in samples collected imme- 
diately following bile duct cannulation. (Supported by 
contract DA-49-007-MD-143 with the Dept. of the 
Army.) 











BIOCHEMISTRY 


1043. HEPARITIN SULFATE. Alfred Linker, Philip 
Hoffman* and Karl Meyer. Dept. of Medicine, 
Columbia Univ. College of Physicians and Sur- 
geons, New York City. 

Heparitin sulfate, a polysaccharide related to 
heparin, has been isolated from liver amyloid, beef 
and human abdominal aorta, liver and urine of patients 
with Hurler's syndrome, and as a side fraction of 
heparin fractionation, No significant chemical differ- 
ences have been encountered among the fractions iso- 
lated from these sources and they are probably iden- 
tical with the heparin monosulfate of Jorpes and 
Gardell (J. Biol. Chem. 176:267, 1948). Heparitin 
sulfate is composed of glucosamine, hexuronic acid 
and one sulfate group or less per repeating unit. The 
amino sugar is N-acetylated to an extent of 50-70%. 
The compound passes through a dialysis membrane 
at a very slow rate. The sulfate group is hydrolyzed 
fairly readily by 0.1 N hydrochloric acid. After 
prolonged hydrolysis with 1.0 N hydrochloric acid at 
100°C and paper chromatography, spots correspond- 
ing to glucosamine, glucuronic acid and its lactone 
have been found, Heparitin sulfate is not hydrolyzed 
by pneumococcal or testicular hyaluronidase, but is 
degraded by an enzyme obtained from a heparin 
adapted flavobacterium (Biochim, et biophys. acta 
25:658, 1957) at a rate similar to heparin. The 
products of enzymatic hydrolysis of heparitin sulfate 
and heparin give comparable paper chromatograms, 
The chemical relationship of heparitin sulfate to 
heparin is indicated by their similar compositions 
and positive optical rotations, and is further evidenced 
by their similar color values with the carbazole and 
orcinol reactions for uronic acid, and their enzymatic 
degradation, In contrast to heparin, heparitin sulfate 
is N-acetylated, contains at most one sulfate group, 
and has negligible anticoagulant activity. 











1044. COUPLED PHOSPHORYLATION IN AN 
ELECTRON TRANSPORT PARTICLE. A. W. 
Linnane and D. M. Ziegler (intr. by B_ Beinert), 
Inst. for Enzyme Research, Univ. of Wisconsin, 
Madison. 

Beef heart mitochondrial suspensions (BHM) 
prepared in 0.25 M sucrose are mixtures of light 
(L-BHM) and heavy particles (H-BHM) which can be 
readily separated. Only L-HBM yield the submito- 
chondrial electron transport particle (ETP) when 
treated with alcohol-phosphate (Green et al. Biochim, 
et biophys. acta 23:516, 1957). However, when the 
H-BHM are fragmented by sonic oscillation, a small 
particle (ETPy) similar to ETP can be isolated, ETP 
and ETPy both catalyze the rapid oxidation of DPNH 
and succinate and are indistinguishable with respect 
to flavin, heme and lipid composition. The 2 particles 
differ with respect to their ability to couple oxidation 
and phosphorylation. ETPy oxidizes succinate and 
DPNH with P/O ratios around 1.0 and 2.0 respectively 
while ETP shows small but significant phosphorylative 
activity. It is of interest to note that H-BHM do not 
couple the oxidation of exogenous DPNH to phosphory- 
lation whereas the derivative particle, ETP;, does. 
Two particulate fractions can be isolated by differ- 
ential centrifugation from sonicates of H-BHM, a 
fast sedimenting fraction which we shall denote as 
large particles and a much slower sedimenting 
fraction, ETPy. The large particles oxidize pyruvate- 
malate with P/O values approaching 3, while ETPy 
has lost the capacity for pyruvate- malate oxidation. 
However, the observed P/O ratios for DPNH oxida- 
tion were 0.3 for the large particles and 2.0 for ETA. 
The appearance of phosphorylative activity associated 
with the oxidation of exogenous DPNH is related, in 
part, to the dissociation of pyridinoprotein dehy- 
drogenases from the electron transfer chain. 
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1045. USE OF DIFFERENT PARTITION AGENTS 
FOR SEPARATING SATURATED AND UNSATU- 
RATED FATTY ACIDS BY GAS-LIQUID CHRO- 
MATOGRAPHY. S. R. Lipsky and R. A. Landowne 
(intr. by A. Lerner), Dept. of Medicine, Yale 
Univ., New Haven, Conn. 
Previous work (Lipsky and Landowne, Biochim. 
et biophys. acta, 1958) had demonstrated by means of 
gas-liquid chromatography the feasibility of separating 
individual saturated and unsaturated components of 
mixtures of fatty acids (from C2 to Co2 ) within 85 
min by employing an adipate polyester of diethylene 
glycol (M.W. 10,000) as a stationary phase. In screen- 
ing of 20 other polar polymers as partition agents, 
one was found that afforded a more rapid and extensive 
resolution of the higher fatty acids than any other 
heretofore reported. By using another adipate poly- 
ester of diethylene glycol, this time cross-linked with 
pentaerythritol, (M.W. 30,000) on Celite 545 it was 
possible to completely resolve a mixture containing 
the methyl esters of caprylic, capric, lauric, myristic, 
palmitic, palmitoleic, stearic, oleic, linoleic, linolenic, 
arachidic, and behenic acids within 35 min at 190°C in 
the order listed. A saturated Co, acid was eluted in 
110 min. Arachidonate obtained from the livers of 
rats had a retention time of 34 min under similar 
conditions. Although the sebacate polyesters of 
butylene, diethylene, ethylene, and propylene glycols 
generally functioned satisfactorily as stationary 
liquids, difficulties were frequently encountered in 
the complete separation of oleate from stearate, 
Adipate polymers, however, usually provided superior 
resolution and allowed the use of lower operating 
temperatures, higher flow rates, and less critical 
particle size. 





1046. FORMATION OF L-ASCORBIC ACID IN 
PLANTS. Frank A. Loewus and Rosie Jang.* 
Western Regional Research Lab., USDA, Albany, 
Calif. 

When detached ripening strawberries or germinat- 
ing cress seedlings were fed D-glucose-1-C!4 over 
10% of the C14 incorporated into L-ascorbic acid 
appeared in carbon 1 (J. Biol. Chem, 222:649, 1956; 
Biochim, et biophys. acta 23:205, 1957). A comple- 
mentary experiment has now been performed in which 
a strawberry was fed D-glucose-6-C!4, Ascorbic acid 
from this berry had 73% of its total activity in carbon 
6 and 24% in carbon 1. The isotopic evidence supports 
the view that carbon 1 of a glucose intermediate 
becomes the carboxyl carbon of ascorbic acid and 
that the path of conversion does not involve cleavage 
of the carbon chain. In a berry fed a mixture of L- 
idose-6-C !4 and its acetone derivative, an insignifi- 
cant amount of C!* was incorporated into ascorbic 
acid. Free D-glucose from the same berry did 
become labeled with 95% of its activity in carbon 6. 

A comparative study of labeling patterns found in 

ascorbic acid, glucose, xylose, arabinose, and 

galacturonic acid obtained from single berries fed 
labeled hexoses and pentoses has revealed that the 
probable pathway of formation of ascorbic acid in 
plants involves glucose-6-phosphate as the ultimate 
precursor and 6-phosphogluconic acid or its lactone 
as the first intermediate. 
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1047. ROLE OF BUTYRYL CoA IN SYNTHESIS OF 
FATTY ACIDS BY PIGEON LIVER SYSTEM. R. 
Ww. Li (intr. by L. J. Teply). VA Hosp. and 
Univ. of Wisconsin, Madison. 

Previous reports (Titchner and Gibson, Fed, Proc. 
16:262, 1957; Porter and Long, Fed. Proc. 16:234, 
1957) have presented data which indicate acetyl and 
palmityl coenzyme A are intermediates in the syn- 
thesis of long-chain fatty acids. Continued studies 
with labeled butyryl CoA and butyrate have shown 
that 6-10 times as much Cl‘ of butyryl CoA is incor- 
porated into fatty acids as C!4 of butyrate when incu- 
bations are made either aerobically or anaerobically. 
The rate of C!4 incorporation from butyrate into 
fatty acids is markedly increased by the introduction 
of fatty acid thiokinase (Mahler and Wakil, J. Biol. 
Chem, 204:453, 1953) into the incubation mixture. 
Over 80-90% of C!4 of butyryl CoA incorporated into 
long-chain fatty acids appears in the unesterified 
(free) acids. The incorporation of C!4 of butyryl CoA 
into fatty acids is dependent upon the presence of all 
cofactors and enzyme fractions required for fatty acid 
synthesis from acetate. Removal of any one cofactor 
or enzyme fraction either markedly diminishes or 
completely eliminates C14 incorporation. Conversely, 
a decrease in acetate concentration results in an 
increase of Cl4 incorporation into fatty acids. The 
results of additional experiments designed to deter- 
mine whether butyryl CoA is a true intermediate in 
the synthesis of fatty acids will be discussed. 


1048. ENZYME-INDUCED COPOLYMERIZATION OF 
PROTEINS. L. Lorand and Ann Jacobsen.* Chem- 
istry Dept., Northwestern Univ., Evanston, Ill. 

The primary action of the enzyme thrombin appears 
to be a limited proteolysis. About 3% of the fibrinogen 
is removed as fibrinopeptides, and the remaining fibrin 
monomer undergoes spontaneous aggregation (fibrin 
clot) which can be reversed in 30% urea or 1% mono- 
chloroacetic acid (L. Lorand, Physiol. Rev.34:742, 
1954). Such gelation, however, has little to do with 
the polymerization leading to a normal plasma clot. 
Since the latter, in contrast to fibrin clot, cannot be 
dispersed in urea or monochloroacetic acid, it is 
regarded as a covalently cross-linked three-dimen- 
sional network. Such a polymer can now be prepared 
by allowing thrombin to act on fibrinogen in the 
presence of calcium and a protein constituent (fibrin- 
stabilizing factor or FSF) of plasma, We isolated 
FSF from bovine plasma in a form giving essentially 
a single sedimenting boundary in the ultracentrifuge 
with a constant of about 4 at 1% concentration. This 
new protein fractionates as a globulin, and its activity 
is stabilized by cysteine. This and other evidences 
suggest that the -SH groups of FSF are important for 
biological activity. The combination of fibrin and 
FSF in forming the polymer obeys a rigid stoi- 
chiometry characteristic for copolymerizations of 
the antigen-antibody type (L. Lorand and Ann 
Jacobsen, J. Biol. Chem, January, 1958). (Supported 
by Grant H-2212 of Natl, Insts. of Health.) 
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1049. ACID MUCOPOLYSACCHARIDES IN THE 

HURLER SYNDROME. Andrew E. Lorincz (intr. 

by S. Schiller), LaRabida-Univ. of Chicago Inst., 

Univ. of Chicago, Chicago, Ill. 

Dorfman and Lorincz (Proc. Nat. Acad. Sci. 43: 
443, 1957) found chondroitinsulfuric acid-B (CSA-B, 
B-heparin) and smaller amounts of another mucopoly- 
saccharide in urine from a patient with the Hurler 
syndrome. The latter contains glucosamine, glucuronic 
acid, sulfate and N-acetyl. It has a positive optical 
rotation, and like heparin gives a high color yield by 
the carbazole method for uronic acid. By a simplified 
screening technique excessive amounts of acid muco- 
polysaccharides have been found in the urine of eighteen 
cases with this syndrome. Further investigations in 
6 cases revealed qualitative and quantitative differ- 
ences of mucopolysaccharide excretion. In 2 instances 
the urinary mucopolysaccharides were correlated with 
those present in tissues. In 1 of these CSA-B was 
present in both liver and urine. In a second autopsy 
case no CSA-B was detected in the liver, but large 
amounts of the other polysaccharide described above 
were present. A surviving sister of this patient, 
similarly afflicted, excreted this mucopolysaecharide 
and no CSA-B. Brown (Proc. Nat. Acad. Sci. 43:783, 
1957) isolated a series of oligosaccharides containing 
glucosamine, glucuronic acid, sulfate and N-acetyl 
groups from tissues of three individuals with the 
Hurler syndrome. The properties of these oligosac- 
charides closely resemble those of the polysaccharide 
found in our second autopsy case. 











1050. BIOSYNTHESIS OF ADENOSINE TRIPHOSPHATE 
IN RABBIT ERYTHROCYTE IN VIVO AND IN 
VITRO. Bertram A. Lowy, Bracha Ramot and 
Irving M. London (intr. by Jonathan Wittenberg). 

pts. of Medicine and Biochemistry, Albert 

Einstein College of Medicine, Yeshiva Univ., New 

York City. 

The biosynthesis and turnover, in vivo, of the 
adenine moiety of rabbit erythrocyte adenosine tri- 
phosphate (ATP) were studied by administration of 
glycine-2-C!4 to a group of adult New Zealand white 
rabbits. At various time intervals during the follow- 
ing 66 days, animals were exsanguinated and ATP- 
adenine and hemin were prepared from aliquots of 
washed erythrocytes. The specific activity of the 
hemin rose rapidly and declined gradually in accord 
with the usual rabbit erythrocyte lifespan curve. The 
specific activity of the ATP-adenine, however, reached 
a maximum value several days after isotope adminis- 
tration and then declined in approximately exponential 
fashion, Although the data are explicable in terms of a 
metabolic turnover of ATP-adenine in the circulating 
erythrocyte, an alternative explanation is possible, 
namely a decline in the ATP concentration in the 
individual erythrocyte as the cell ages. The latter 
interpretation and its possible significance with respect 
to the actual lifespan of the erythrocyte will be dis- 
cussed in the light of several in vitro studies. In these 
studies, incubation with glycine-2-C!* or formate-C14, 
alone or supplemented with the small molecule purine 
precursors, resulted in no detectable labeling of ATP- 
adenine. However, in the presence of 5-amino-4- 
imidazole carboxamide riboside, extensive utilization 
of formate-C!* occurred, indicating that the ery- 
throcyte, in vitro, possesses part of the enzymatic 
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mechanism for de novo ATP-adenine synthesis. 





1051. TOTAL FRACTIONATION OF CALF THYMUS 
HISTONE. J. Murray Luck, Poul S. Rasmussen* 
and Kazuo Satake.* Dept. of Chemistry, Stanford 
Univ., Stanford, Calif. 

Calf thymus histone was prepared as the sulphate 
by extraction with dilute sulphuric acid and alcohol 
precipitation. The product was washed with 95% 
alcohol and, without dialysis, was lyophilized. The 
product, applied to a preparative column of Amberlite 
IRC-50, was quantitatively fractionated by use of an 
elution gradient of guanidinium chloride at a pH of 
6.8. The protein concentrations of the eluates were 
determined by direct ultraviolet spectrophotometry 
and by turbidimetry after trichloroacetic acid. The 
histone applied to the column was in all cases quan- 
titatively recovered. The first fraction to emerge 
(Histone I) contains 2,3% of arginine and 38% of lysine 
(gm/100 gm protein); valine is the sole N-terminal 
amino acid (obtained largely as valylysine). The 
second fraction to emergy (Histone II) contains 16.0% 
of arginine and 21% of lysine; alanine is the sole N- 
terminal residue. Fractions III and IV, the last to 
emerge, are not yet completely separated, but appear 
to be amenable to resolution. Since the whole histone 
was found to contain alanine, valine, leucine, and 
glycine as N-terminal residues, it is presumed that 
Histones III and IV contain leucine and glycine in N- 
terminal positions. N-terminal amino acids were 
identified as the dinitrophenyl derivatives and con- 
firmed by use of the phenylthiocarbamyl method, 
Sedimentation analysis, osmotic pressure studies, 
and electrophoretic analysis of the isolated fractions 
are in progress. 





1052. IN VITRO AND IN VIVO OXIDATION OF UN- 
SATURATED FATTY ACIDS, W. S. Lynn, Rose 
Brown, Peggy Welch and Carl Weber (ints. by 
Frederick Bernheim). Dept. of Biochemistry, 
Duke Univ., Durham, N. C. 

Mead.et al. (J. Biol. Chem. 218:401, 1956) have 
demonstrated that unsaturated long chain fatty acids 
are oxidized to CO2 by intact animals, but little 
evidence on the mechanism of this oxidation is 
available. Using 1-C!* stearic, linoleic, and linolenic 
acids (commercially obtained) rat liver mitochondria 
(prepared in 0.05M Tris buffer, pH 7), and rat liver 
mitochondrial acetone powders have been shown to 
oxidize the unsaturated fatty acids to C140, or B-keto 
acids (acetone powder) at a rate 5-10 times as fast as 
the saturated fatty acids. Intact rats, guinea pigs, and 
rabbits also could be demonstrated to oxidize the un- 
saturated fatty acids 2-3 times as fast but only after 
pre-feeding with 20% corn oil diets for 2 days or 
more. ATP and coenzyme A are absolute require- 
ments for the oxidation of both types of acids in the 
acetone powder. The mitochondrial preparations 
required only DPNH. An enzyme (similar to that of 
Jencks and Lipmann, J. Biol. Chem. 225:207, 1957) 
from pig liver particles which will form hydroxamates 
and pyrophosphates from unsaturated fatty acids and 
ATP is under study. Thus, unsaturated fatty acids 
are oxidized by a mechanism similar to that for 
saturated acids but at a much faster rate, Cholesterol 
feeding markedly inhibited oxidation of both saturated 
and unsaturated acids in the intact rabbit. 
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1053. POSSIBLE ROLE OF Na** IN METABOLISM OF 

A MARINE BACTERIUM. Robert A. MacLeod, 

C. A. Claridge,* Aiko Hori* and J. F. Murray.* 

Fisheries Research Board of Canada, Technologi- 

cal Station, Vancouver, Canada, 

With either acetate, butyrate, propionate, glucose 
or galactose as substrate, cell suspensions of a 
marine bacterium required an approximately 50 mM 
concentration of Na* for maximum rate of oxidation. 
For the oxidation of malate 3 times, and for citrate, 
fumarate and succinate about 4 times this level of 
Na’ was required. No variation in the K* require- 
ment with different substrates could be detected. In 
cell-free extracts of the organism, succinic dehy- 
drogenase and fumarase were more active in the 
absence of added Na’ and K* than in the presence of 
these ions. Malic dehydrogenase required the addition 
of K* for maximum activity. In all cases, levels of 
Nd and K* required for maximum rate of oxidation 
by cell suspensions inhibited the activity of the 
enzymes in the cell-free extracts, It was concluded 
that the differences in the Na‘ requirement of cell 
suspensions with substrate observed, could best be 
accounted for by assuming that the di- and tri-basic 
acids but not the monobasic acids and hexose sugars 
form complexes with Na’ before crossing the cell 
membrane. 








1054. CONVERSION OF GUANOSINE 5'-PHOSPHATE 
(G5'P) TO INOSINE 5'-PHOSPHATE (I5'P) AS 
PART OF A BIOSYNTHETIC CYCLE. J. Mager* 
and Boris Magasanik, Dept. of Bacteriology, 
Harvard Med. School, Boston, Mass. 

Nutritional studies and tracer experiments with 
growing cells of E. coli and related microorganisms 
have shown that guanine is converted to nucleic acid 
adenine by a mechanism other than a reversal of the 
previously described pathway leading from I5'P via 
X5'P to G5'P (B. Magasanik, H. S. Moyed and D. 
Karibian, J. Am, Chem. Soc. 78:1510, 1956). The 
conversion of G5'P to I5'P (and thereby to adenosine 
51-phosphate) has now been demonstrated in sonic 
extracts of purine auxotrophs. This reductive 
deamination of G5'P results in the formation of NH3 
and 15'P. It can be followed by measuring the oxi- 
dation of TPNH which serves as hydrogen donor. 
From a reaction mixture composed of G5'P, a TPNH- 
regenerating system, and a partially purified enzyme 
preparation, I5'P was isolated by paper electrophoresis 
and was identified by its characteristic spectrum and 
by oxidation to X5'P with I5'P-dehydrogenase, Fur- 
thermore, G5'P-8-Cl4 yielded I5'P of equal specific 
radioactivity. The enzyme is specific for G5'P; it 
fails to affect the other guanine ribotides, guanosine 
or guanine. The G5'P reduction appears to be an 
irreversible process and thus constitutes the terminal 
link in the biosynthetic cycle I5'P —> X5'P—>G5'P 
— I5'P. The reaction is strongly inhibited by ATP. 
This inhibition may operate as a feedback control 
mechanism in the interconversion of purines, 
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1055. RELATIVE MITOCHONDRIAL VOLUME: 
MITOCRITS AND OPTICAL DENSITY MEASURE- 
MENTS, Sasha Malamed and Richard O. Recknagel 
(intr. by Howard Sachs). Dept. of Physiology, 
Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

The optical density of mitochondrial suspensions 
is a commonly used index of mitochondrial volume, 
This method has so far been verified by comparison 
with photomicrographic measurements and by per- 
centage dry weights of mitochondrial pellets. We 
observed that mitochondrial pellets from suspensions 
of low optical density were macroscopically larger 
than those from more opaque suspensions, Quanti- 
tative measurement of mitochondrial pellet volumes 
was obtained by use of Shevky-Stafford hematocrit 
tubes. Swelling was induced by suspending rat liver 
mitochondria in a series of hypotonic sucrose solu- 
tions (0,03-0.30M), Measurements of mitochondrial 
volume by the optical density and by the "mitocrit" 
techniques were performed on aliquots from members 
of this series, The results show that as the osmotic 
pressure of the suspending medium is decreased, the 
expecteddecline in optical density was accompanied 
by a progressive increase in mitochondrial pellet 
volume, When the two sets of values are plotted as 
ordinates against osmolarity of the medium as 
abscissa, the two curves obtained are nearly sym- 
metrical. Deviation from perfect symmetry may be 
due to incomplete packing of mitochondria under our 
centrifugation conditions or to errors inherent in the 
mitocrit method, particularly that due to the extra- 
particulate volume of the pellet. (Supported by PHS 
Grant No, A-329-C4.) 





1056. TRANSPHOSPHORYLATIONS INVOLVING 

CYTIDINE AND DEOXYCYTIDINE NUCLEOTIDES. 

F. Maley (intr. by G, W. E. Plaut), Dept. of Bio- 

chemistry, New York Univ. College of Medicine, 

New York City. 

A nucleoside monophosphokinase catalyzing the 
reaction ATP+ deoxy CMP (or CMP)7—— ADP + de- 
oxy CDP (or CDP) has been purified 300-fold from 
extracts of Azotobacter vinelandii. The same enzyme 
appears to be involved in the reaction with cytidylic or 
deoxycytidylic acid since both react at approximately 
equal rates throughout purification. Deoxyadenylic 
acid is phosphorylated by ATP in the early stages of 
purification, but the enzyme responsible for this 
reaction is absent from the more purified prepara- 
tions. A nucleoside diphosphokinase, which is present 
throughout purification, but is greatly reduced in the 
final step, converts the cytidine diphosphates to the 
corresponding triphosphates by transfer of phosphate 
from ATP. An ion-exchange method for the separation 
of deoxy CMP, deoxy CDP, ADP, deoxy CTP, and 
ATP, as well as a semi-macro procedure for the 
separation and isolation of CDP, deoxy CDP, CTP, 
and deoxy CTP will be described. Deoxy CDP does 
not react with polynucleotide phosphorylase but it 
markedly inhibited the reaction of ADP with this 
enzyme; this was not the case with deoxy CMP or 
deoxy CTP. 
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1057. METABOLIC ACTIVITY OF A GREEN- 
FLUORESCENT COMPOUND ISOLATED FROM 
ASHBYA GOSSYPII. Gladys F. Maley and G. W. E. 
Plaut. Dept. of Biochemistry, New York Univ. Col- 
Tege of Medicine, New York City. 

A green fluorescent compound has been isolated 
from cultures of Ashbya gossypii, an organism widely 
used in the study of riboflavin biosynthesis, The 
compound appears to be identical with that isolated 
from Eremothecium ashbyii by Masuda (Pharm, Bull. 
4:375, 1956), as evidenced by a similar ultraviolet 
light absorption spectrum, solubility, reduction by 
hydrosulfite, paper chromatography, and decomposi- 
tion products. The suspected structure has been con- 
firmed by chemical synthesis as 6,7-dimethyl-8- 
ribityllumazine. Several simple radioactive organic 
compounds known to be precursors of riboflavin were 
also incorporated into the new compound by cultures 
actively eyathesizing riboflavin. The carbon of one of 
these, C!4-formate, was located in urea after alkaline 
degradation of the isolated 6,7-dimethyl-8-ribityl- 
lumazine, Time studies with both C!4-formate and 
C!4 -giycine added to riboflavin synthesizing cultures 
reveal a pattern of labeling in which the specific radio- 
activity of the lumazine derivative is higher than that 
of riboflavin in the early stages of the incubation, sug- 
gesting the possibility of a precursor relationship. 
The compound does not substitute for, nor augment 
the activity of, riboflavin in the L. casei assay. 








1058. EFFECTS OF 8-AZAGUANINE ON BIOSYN- 
THESIS OF BACILLUS CEREUS. H. George Mandel 
and Roy Markham.* Pharmacology Dept., George 
Washington Univ. School of Medicine, Washington, 
D. C., and Molteno Inst., Cambridge, England. 
During partial inhibition of growti of B. cereus 

produced by 8-azaguanine the newly formed ribo- 

nucleic acids (RNA) contain 8-azaguanine as well as 
the normal base guanine. The relative base composi- 
tion of the nucleic acids remains unchanged, with the 
analog substituting for some of the guanine. After 
growing the bacteria with radiophosphate to equal 
extents in the presence and absence of 8-azaguanine, 
the molar activities of RNA cytidylic, uridylic and 
adenylic acids from inhibited cultures were con- 
siderably higher than those of control cultures, 
whereas that of guanylic acid was essentially the 

Same. Thus the analog did not affect guanylic acid 

biosynthesis while the amount of the other three 

nucleotides increased in proportion to the quantity of 
8-azaguanine incorporated. 8-Azaguanylic acid 
therefore replaced guanylic acid in the supernumerary 
portion of RNA only. The increase in total RNA con- 
tent has been confirmed by measurement of uptake 
of uracil-C!l*, formate-C1]4 and phosphate-P32, and 
color assay for ribose. Ribonuclease treatment of 
8-azaguanine-containing RNA liberated relatively 
large amounts of (cyclic) 8-azaguanosine 2':3'-phos- 
phate, suggesting that a major portion of the analog 
terminates polynucleotide chains. 8-Azaguanosine 
and 5'-azaguanylic acid occur in the bacterial acid- 
soluble fraction and the possible function of these 
intermediates in nucleic acid and protein synthesis 
will be discussed. 
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1059. PAPER CHROMATOGRAPHY OF LIPIDES, 

H. K. Mangold, J. L. Gellerman and H. Schlenk 

(intr. by L. I. Smith). Hormel Inst., Univ, of 

Minnesota, Austin. 

Partial resolution of complex mixtures of mono- 
chain lipides has been achieved by low temperature 
chromatography and by chromatographic chain length 
analysis after hydrogenation (J. Am. Oil Chemists' 
Soc, 34:377, 1957). An additional method tc this end 
is reported which involves the use of solvents react- 
ing with double bonds. The developing mixture con- 
sists of 10% peracetic acid or perhydrol, 75% acetic 
acid, and 15% water. Unsaturated lipides migrate 
then as oxygenated compounds with R¢ values (> 0.8) 
greatly different from those of the original compounds, 
Saturated lipides are separated as before and are 
stripped of super-imposing unsaturated components, 
The validity of the method was established by the use 
of randomly labeled monochain lipides, Chemical 
methods for detecting fatty acids become unnecessary 
when N-methyl-anilides are chromatographed. They 
can be separated in acidic solvents and are visible on 
chromatograms as blue spots in u.v. light. Similarly, 
the use of methyl-C!* esters permits direct physical 
detection and quantitative measurement of the lipide 
components, Radioactive diazomethane was obtained 
from p-tolylsulfonyl-methyl-C !4 -nitrosamide, The 
latter was prepared from methyl-C !4-amine, 0.05 
uc/mM, ona gram scale, Several samples can be 
esterified by reacting 50 mg of the nitrosamide. 
Model mixtures of Cig acids were esterified, chro- 
matographed, and scanned. The limit of error in 
quantitative determinations was found to be +5%. 








1060. INCORPORATION OF DEOXYRIBONUCLEO- 
TIDES INTO DNA BY A SOLUBLE MAMMALIAN 
ENZYME SYSTEM. R. Mantsavinos* and E. S. 
Canellakis. Dept. of Pharmacology, Yale Univ., 
New Haven, Conn, 

The soluble supernatant fraction from regenerating 
rat liver homogenates centrifuged at 106,000 x g for 
90 min converts C!4 -labeled deoxyribonucleotides of 
cytosine, thymine, adenine and guanine to the cor- 
responding di- and tri-phosphates, Each of the above- 
mentioned C!4 -deoxyribonucleotides is incorporated 
into DNA under conditions of incubation similar to 
those described for the incorporation of uridylic and 
adenylic acids into RNA (Canellakis: Biochim, et 
biophys, acta 23:217, 1957; 25:217, 1957). This incor- 
poration occurs to a greater extent in a dialyzed than 
in an undialyzed enzyme preparation. A further 
enhancement of incorporation is obtained when rat 
liver DNA is added to the incubation mixture, When 
more than one C!4 -deoxyribonucleotide is added to 
the incubation mixture an additive effect is obtained, 
and, at times, when all 4 nucleotides are present, a 
stimulation of incorporation is observed resulting in 
a greater than additive effect. Stimulation is also 
observed when an extract of rat liver cell nuclei is 
added to the incubation mixture. The incorporated 
radioactivity is acid-precipitable, extractable with 
10% NaCl, non-dialyzable, and resistant to alkaline 
hydrolysis. After treatment with deoxyribonuclease 
and phosphodiesterase the incorporated radioactivity 
can be recovered in the form of the added C!4-deoxy- 
ribonucleotide. 
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1061. DEUTERIUM STUDIES WITH THE 4-HYDROXY- 
BUTYRYL DEHYDROGENASE AND CONDENSING 
ENZYME REACTIONS, Abraham Marcus* and 
Joseph R. Stern, Dept. of Biochemistry, Univ. of 
Chicago, Ill. and Dept. of Pharmacology, Western 
Reserve Univ., Cleveland, Ohio. 

As an extension of earlier studies, hydrogen 
transfer in the 8-hydroxybutyryl (BOH) dehydrogenase 
reaction has been studied with deuterium. When a- 
DPND (prepared by reduction of DPN with 1, 1- 
dideuteroethanol) is oxidized by acetoacetyl pantetheine 
(AcAc-Pn), the D is completely retained in the iso- 
lated DPN. In contrast, 8-DPND transfers D to the 
formed BOH-Pn. In another experiment, DPNH was 
oxidized by AcAc-Pn at pH 6.5 in D2 O. When this 
reaction was complete, the formed BOH-Pn was 
allowed to reduce the DPN by adjusting the pH to 9.3, 
thus regenerating DPNH. Lack of incorporation of D 
into the DPNH under these conditions further estab- 
lished the occurrence of the reaction with direct 
transfer of hydrogen. In other experiments DPNH 
was allowed to reduce AcAc-Pn in DoO. The BOH- 

Pn formed contained almost 2 atoms of D, even when 

the reaction was completed in 2.5 min. These results 

probably indicate a very rapid tautomerization of 

AcAc-Pn. In a second study, acetyl glutathione was 

incubated in D2O. The acetate, isolated by enzymatic 

or alkaline hydrolysis, showed very little incorpora- 
tion of D. Acetyl coenzyme A incubated with partially 

purified preparations of condensing enzyme in D2O did 

not incorporate D appreciably. These results demon- 

strate the absence of spontaneous or enzymatic (con- 
densing enzyme) enolization of the «-H of the acetyl 
thioesters. 





1062, PHOSPHATIDES OF HEART MUSCLE. G. V. 
Marinetti, J. Erbland* and J. Kochen,* Biochem- 
istry Dept., Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

The mitochondrial, microsomal, and supernatant 
fractions of pig heart ventricle were obtained by dif- 
ferential centrifugation in 0.25M sucrose. The total 
lipides of each fraction were analyzed by chroma- 
tographic methods (Marinetti, Erbland and Kochen, 
Fed. Proc, 16:837, 1957). The major phosphatides 
were lecithin and phosphatidylethanolamine (both the 
diester and acetal analogues), Other phosphatides 
which occurred in lesser amount were sphingomyelin, 
phosphatidylserine, inositol phosphatide, and a fast 
moving fraction which contains at least 2 components 
and which has the properties of a polyesterglycerol- 
phosphatide. The relative amounts of the individual 
phosphatides were different in the 3 cellular fractions. 
Of particular interest is the finding that the polyester- 
glycerolphosphatide, which is very active metabolically 
in incorporating P32-orthophosphate in vitro (Marinetti, 
Erbland, Albrecht and Stotz, Biochim. et biophys. acta 
26:130, 1957) occurs nearly exclusively in the mito- 
chondria. This unique phosphatide has been found to 
be a constituent of every tissue which has thus far 
been analyzed (heart, liver, spleen, lung, kidney, 
brain, intestine, and red blood cells) but occurs in 
highest amount in heart. The ubiquitous nature and 
metabolic activity of this phosphatide point to its 
importance. A possible role for this lipide in oxi- 
dative phosphorylation will be discussed, The bundle 
of His of beef heart was analyzed for its phosphatide 
content. Sphingomyelin and lecithin were the major 
phosphatides in this tissue. 
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1063. BIOSYNTHESIS OF HYALURONIC ACID IN 
CELL-FREE EXTRACTS OF GROUP A STREP- 
TOCOCCI. Alvin Markovitz,* J. A, Cifonelli* and 
Albert Dorfman, LaRabida-Univ. of Chicago Inst., 
Univ. of Chicago, Chicago, Ml. 

Previous studies have indicated that Group A 
streptococci synthesize hyaluronic acid utilizing 
glucose as a precursor of both the glucuronic acid 
and glucosamine moieties. Glaser and Brown (Proc. 
Nat. Acad. Sci, 41:253, 1955) have claimed synthesis 
of hyaluronic acid by extracts of Rous sarcoma but 
the radioactivity incorporated was largely lost on 
electrodialysis or reprecipitation. In the present 
investigation, UDPGA was tritiated by exposure to 
tritium gas and purified by chromatography on a 
cellulose column, An enzymatic system consisting of 
ATP, UDPAG, MgCl,, N-acetylglucosamine-1-phos- 
phate and tritiated UDPGA was incubated with a 
sonicate of a strain of Group A streptococcus (AIII). 
Following the addition of carrier hyaluronic acid, a 
highly radioactive hyaluronic acid (1000-2000 cpm/ 
mg) was isolated, Repurification of the hyaluronic 
acid resulted in constant or increased radioactivity. 
Incubation with a boiled enzyme preparation resulted 
in no incorporation of radioactivity. Omission of N- 
acetylglucosamine-1-phosphate or ATP caused a drop 
of radioactivity, while omission of either MgCl» or 
UDPAG resulted in virtually no incorporation. After 
centrifugation at 10,000 x g for 10 min the supernatant 
contained the enzymatic activity, while centrifugation 
at 80,C00 x g for 1 hr resulted in a marked loss of 
enzymatic activity. When a tritiated preparation of 
UDPAG, which had not been repurified, was used in 
this system with non-radioactive UDPGA, incorpora- 
tion of radioactivity was also obtained. 








1064, STABILITY OF METABOLISM OF ERYTHRO- 
CYTES STORED IN VITRO. Paul A. Marks, Anne 
B. Johson,* Robert DeBellis* and Julia Banks.* 
Dept. of Medicine, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 
Alterations in the metabolism of stored erythro- 
cytes have been studied employing blood kept at 4°C 
in heparin (I), acid-citrate-dextrose (II) and acid- 
citrate-dextrose plus inosine (III). Blood was obtained 
from subjects who had received Fe°? 15-25 days 
previously. As the plasma hemoglobin rose with 
storage, Fe°? specific activity of unlysed RBC 
increased. This indicates that cells older than 15-25 
days (hence unlabeled) were hemolyzing faster than 
younger cells, The activity of glucose-6-phosphate 
dehydrogenase, 6-phosphogluconic dehydrogenase and 
purine nucleoside phosphorylase did not decrease in 
RBC surviving 4 months storage in I, Zor Ill. The 
ability of RBC to oxidize 1-C!4-glucose to C1402 was 
maintained equally well by cells stored in II and III, 
but not as well by cells stored in I. No correlation 
was apparent between adenosine triphosphate (ATP) 
concentrations and the % of 1-C !4-glucose oxidized to 
CO). A comparison of initial values with those 
obtained after 21 days of storage reveals that ATP 
levels (mg/gm Hgb) and C!4 yields from 1-C14- 
glucose (%/gm Hgb) respectively had changed from 
2.20 and 19.3 to 0.48 and 10.0 in RBC stored in I, 
from 2.20 and 22.1 to 0.52 and 15.4 in RBC stored in 
II, and from 2,53 and 23.0 to 2.73 and 15.0 in RBC 
stored in III, Erythrocytes stored with inosine do 
maintain higher ATP concentration. The present 
findings suggest, however, that the role of ATP in 
the maintenance of RBC integrity is neither mediated 
through enhanced glucose oxidation to CO, nor 
reduced triphosphopyridine nucleotide generation, 
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1065. EFFECT OF MOLECULAR SIZE ON INCOR- 
PORATION AND BIOLOGICAL ACTIVITY OF 
PNEUMOCOCCAL TRANSFORMING FACTOR. J. 
Marmur,* M. Litt* and P. Doty. Depts. of Chem- 
istry and Biology, Harvard Univ., Cambridge, 
Mass. 

In previous work, exposure of DNA to 9 kc sound 
has been shown to cause degradation by simultaneous 
double-chain scission of opposite phospho-ester 
bonds. The native, double-helical structure is main- 
tained in the fragments so produced. (B. H. Bunce, 

S. Rice and P. Doty, J. Am. Chem. Soc., in press.) 

When pneumococcal transforming factor was sonicated, 

a loss of biological activity was observed. Analysis of 

this decay by conventional target theory indicated a 

critical molecular weight of 1.0 million for the func- 

tional units of transformation, in the case of the drug- 
resistance markers streptomycin, erythromycin and 
micrococcin (M. Litt, J. Marmur, H. Ephrussi-Taylor 
and P. Doty, Proc. Nat. Acad. Sci., 1958). Studies of 
the dependence of transformation on DNA concentra- 
tion, and of the inhibition by sonicated unmarked DNA 
indicate that the affinity of DNA for bacterial sites 
decreases as the molecular weight decreases, This 

is confirmed by measurements of incorporation of 

P32 labeled DNA sonicates. The contribution of this 

effect to the fall in activity is significant, but not large 

enough to explain the entire loss. It is probable that 
the remainder of the activity loss is due to destruction 
of genetic markers by double-chain scissions and 
their molecular size can then be estimated by the 
difference. 











1066. NET SYNTHESIS OF LOW DENSITY PLASMA 

LIPOPROTEINS BY RAT LIVER SLICES, Julian 

B. Marsh. Dept. of Biochemistry, School of Med- 

icine and Grad. School of Medicine, Univ. of 

Pennsylvania, Philadelphia. 

Rabbits were immunized against the low density 
lipoproteins present in the top ml obtained by cen- 
trifuging rat plasma for 20 hr at 33,000 rpm in the 
ultracentrifuge. The antiserum was used to measure 
the amount of these lipoproteins by means of a 
quantitative precipitin reaction. Liver slices were 
washed for 45 min and then incubated under the same 
conditions as those previously employed for the 
measurement of albumin synthesis (J. B. Marsh and 
D. L. Drabkin, Fed. Proc. 16:217, 1957). Slices and 
medium were homogenized in saline and the sedi- 
mented particles extracted with 0.4% sodium deoxy- 
cholate. In 6 experiments, the lipoprotein content 
(expressed as yg of protein moiety/gm wet wt. of 
liver) before incubation was 532+137 in the saline- 
soluble portion and 323+ 79 in the particulate fraction. 
After 2 hr, the total saline-soluble fraction increased 
to 1,2601 223 while the lipoprotein content of the par- 
ticles remained at 328+95, giving a net synthesis of 
7354204. Extensive incorporation of leucine-1-C 14 
into the protein moiety and of acetate-1-C!‘ into both 
protein and lipid moieties occurred. (Supported by a 
grant from Natl. Inst. of Arthritis and Metabolic 
Diseases, PHS.) 
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1067. ANTI-THYROID ACTIVITY OF CERTAIN 
RHODANINE CONGENERS. Robert P. Martin and 
F. X. Gassner (intr. by F. A. Cajori). Dept. of 
Chemistry, Colorado State Univ., Ft. Collins, 
Various heterocyclic derivatives of dithiocarbamic 
acid have been tested in young chicks for effects on 
the pituitary-thyroid axis. Comparison was made 
with compounds such as thiouracil and 5-iodothio- 
uracil on the basis of certain prescribed criteria 
(Gassner et al., J. Clin. Endocrinol. 10:1485). 
Rhodanine (fed) was found to be highly goitrogenic. 
It caused thyroid hyperplasia, augmentation of the 
effects of exogenous TSH, marked loss of thyroidal 
iodine, and a blocking of uptake by the thyroid of 131, 
Excess dietary iodine diminished the goitrogenicity 
only slightly. 5,5-Dimethylrhodanine, benzoyldi- 
methylrhodanine, 5-ethylidenerhodanine, dibenzoyl- 
rhodanine, di-(0-iodobenzoyl)-rhodanine, and bis- 
(4-thiazylbenzoate-2)-disulfide (presumed structure) 
resembled rhodanine in relation to effeets on the 
thyroid but were less toxic, Beta-dithiocarbamyl- 
propionic acid was practically inactive. However, 
its lactam, 2-thiono-4-keto-thiazane (propiorhodanine), 
was only mildly goitrogenic, but it caused a marked 
loss of thyroidal iodine yet did not augment the effects 
of exogenous TSH. In these respects, this drug tends 
to resemble 5-iodo-2-thiouracil which has a low order 
of goitrogenicity yet has the ability to depress thyroid 
function. (We acknowledge the financial assistance of 
the B. F. Goodrich Chemical Co.) 








1068. PLANT PHOSPHOLIPIDS: COMPARISON WITH 
THOSE OF ANIMAL TISSUES AND YEAST. B. 
Maruo* and A. A. Benson. Dept. of Agriculture and 
Biological Chemistry, Pennsylvania State Univ., 
University Park, 

The phospholipids of a variety of plants have been 
deacylated to yield glycerophosphoryl esters. They 
generally include approximately 40% lecithin, 25% 
phosphatidyl glycerol, 15% phosphatidyl inositol and 
5% each of phosphatidyl ethanolamine and serine. 
These glycerolphosphatides are methanolized within 
15 min by 0.1 N methanolic KOH at 37°. Phosphatides 
from rat and mouse liver and yeast, on the other hand, 
contain predominant amounts of lecithins (50%), phos- 
phatidyl ethanolamine (30%), phosphatidyl serine (10%) 
and phosphatidyl inositol (10%). They invariably con- 
tain phosphatidyl glycerols but in smaller amounts. 

In contrast to the phosphatides of plants, those of 

animal tissues and yeast include major fractions of 

the acetal derivatives which are resistant to alkali. 

Although these compounds are largely of the well 

known plasmalogen type evidence for the existence of 

the lysophosphatidal lipids will be presented. The 
acetal lipids of Chlorella include the lysophosphatidal 
inositols and cholines, Paper chromatographic 
separation of phosphatides from Chlorella, rat liver 
and yeast will be described and the results compared, 
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1069. COMPETITIVE INHIBITION OF KYNURENINE 
TRANSAMINASE BY ORGANIC ACIDS. Merle 
Mason (intr. by Lila Miller). Dept. of Biological 
Chemistry, Univ. of Michigan, Ann Arbor. 
Seventy-five organic acids (6x 10-3 M) were tested 

for their ability to inhibit the kynurenine transaminase 

of rat kidney. Straight-chain monocarboxylic acids of 
more than 6 carbon atoms were inhibitory, the degree 
of inhibition varying directly with the chain length. 

Of the straight-chain dicarboxylic acids, the 6 carbon 

and 10 carbon acids exhibited maximal inhibitory 

action, whereas the 8 carbon acid and those of less 
than 5 carbon atoms were not inhibitory. This sug- 
gests that the spacing of the negatively charged groups 
is critical, 6 -Alkyl substituted glutarates were more 
inhibitory than glutarate. y-Cyclohexylbutyrate was 
considerably more inhibitory than its acyclic analog, 
caprate, or its phenyl analog, yY-phenylbutyrate. Other 
saturated cyclic monocarboxylic acids, such as deoxy- 
cholate and DL-lipoate, were effective inhibitors. In 
the several cases analyzed, the inhibitors apparently 
compete with the substrates for the active site of the 
enzyme. The structural features which determine 

the inhibitory effectiveness of the various acids are 

similar in some respects to those which determine 

the effectiveness of keto acids as amino group 

acceptors, Origins of the substrate specificity of 

kynurenine transaminase will be discussed in light of 
the study summarized above. 


1M10, ENZYMATIC DECOMPOSITION OF S- 
ADENOSYLMETHIONINE. Adaline N. Mather 
(intr. by A. Lindenbaum). Div. of Biological and 
Med, Research, Argonne Natl, Lab., Lemont, Il. 
The role of S-adenosylmethionine as a metabolic 

intermediate, and its participation of the compound in 

enzymatic reactions have been reported, heace its 
destruction by enzyme preparations is of interest. 

Extracts of Spirillum serpens, Escherichia coli, and 

Saccharomyces cerevisiae were prepared by sonic 

disintegration and centrifugation of cell suspensions. 

Paper chromatography was used for identification of 

certain products. Products derived from the purine 

portion of the molecule were measured quantitatively 
by a modification of the method developed in this 
laboratory for the isolation of S-adenosylmethionine. 

Deproteinized aliquots of reaction mixtures were 

placed on Dowex 50 columns in the hydrogen form; 

products were eluted with increasing concentrations 
of HoSO4 from 0.1 to 4. N. Interfering substances in 
the mixtures were removed by 0.1 N acid, and purine 
compounds were estimated by ultraviolet absorption 
of succeeding fractions. Hypoxanthine, adenine, 
methylthioadenosine, and S-adenosylmethionine were 
separated from known mixtures with recovery of 

95-101%. Oxidation and fermentation were measured 

by standard Warburg techniques. Typical results are 

those with S. serpens extracts, which produce hypo- 
santhine; the initial product may be adenine, since 
extracts rapidly form hypoxanthine from adenine. 

Enzyme activity is not reduced by dialysis nor sedi- 

mented by a force of 100,000 g for 1 hr. These 

preparations oxidize and decarboxylate either S- 

adenosylmethionine or its decomposition products. 

Comparative reaction sequences in the other micro- 

organisms and in liver homogenates will be discussed. 

(Work performed under the auspices of the U. S. 

Atomic Energy Comm.) 
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1071. NUCLEOTIDE-DEGRADING SYSTEMS IN 
CABBAGE LEAF. Mendel Mazelis (intr. by J. C. 
Lewis), Western Regional Research Lab., USDA, 
Albany, Calif. 

Enzymes capable of degrading ATP to free adenine 
have been found in cabbage leaves. Differential cen- 
trifugation of homogenates has given particulate 
preparations which contain the complete system. 
Repeated washings, or dialysis followed by lyo- 
philisation, do not remove or inactivate the ATP- 
degrading system. The enzymes could not be solu- 
bilized by water extraction of the lyophilised parti- 
cles. Ammonium sulfate fractionation of the 
supernatant obtained by high-speed centrifugation 
of the homogenate gives a soluble preparation which 
exhibits the complete ATP to adenine system, Time 
studies using paper chromatographic analysis show 
that the reaction apparently proceeds in a stepwise 
manner. The first step is an apyrase reaction to 
form AMP, The route from AMP to adenine is still 
unclear. Adenosine has never been identified on any 
chromatogram, however, if adenosine is incubated 
with either the particulate or soluble system it is 
rapidly converted to free adenine. A question of 
relative rates may be involved. The apyrase activity 
is inhibited 50% by 0.02 M F~. Increasing the F~ 
concentration to 0.1 M only gives an inhibition of 
67%. 0.01 M Ca** and Mg** inhibit the apyrase by 
40-50% and 0.01 M Mn‘* gives a 70% inhibition. 
Specificity studies of the system are under way and 
efforts to clarify the number of enzymes and steps 
involved are in progress, 


1072. Mn** REQUIREMENT FOR SYNTHESIS IN 
VITRO OF ASCORBIC ACID BY LIVER EXTRACTS 
FROM VITAMIN E-DEFICIENT RATS. Paul B. 
McCay,* Mary P. Carpenter* and Ranwell Caputto. 
Oklahoma Med. Research Fndn., Oklahoma City. 
Rats were fed from 4 to 16 days a diet composed 

of casein, corn starch, lard, the salt mixture of 

Hubbell and Mendel 351 and required vitamins 

excepting vitamin E. Controls received the same diet 

with a-tocopheryl acetate added. Liver extracts were 

prepared from these animals and incubated with a 

system containing ATP, DPN, nicotinamide and 

glucuronic acid in phosphate buffer, pH 7.6. Ascorbic 
acid production was measured by dinitrophenylhy- 
drazine method or occasionally by dichlorophenol- 
indophenol method. Extracts from the vitamin- 
deficient rats produced only 10-30% of the ascorbic 
acid formed by extracts from vitamin E-supplemented 
rats. Substitution of ATP by TPN or a mixture of 

ATP and TPN did not alter the difference between the 

two groups. Addition of 4 x 10-3 M MgSO, had no 

effect on ascorbic acid production by extracts of 
vitamin E-sufficient rats but produced slight inhibi- 
tion of synthesis with extracts from E-deficient 
animals. Addition of 2 x 103 M MnSO, produced 
inhibition or no changes with extracts from the con- 
trol group, but activated ascorbic acid synthesis by 
extracts from E-deficient animals to the level of the 
control group. Liver extracts from rabbits with 
vitamin E deficiency also showed considerable 
decrease in the synthesis in vitro of ascorbic acid 
with respect to extracts from E-sufficient rabbits 
when incubated in the system above in the presence 
of 4x 10°3 M MgSQ,. 














McConnell 272 
1073. ISOLATION OF MIXED DISULFIDE CONTAIN- 

ING SELENIUM. Kenneth P. McConnell. VA 

Hosp. and Univ. of Louisville Med. School, 

Louisville, Ky. 

Previous studies by McConnell and Wabnitz (J. 
Biol. Chem, 226:765, 1957) with hydrolysates of Se’- 
tagged, purified proteins of dog liver indicated that 
inorganic selenium was converted biologically into 
the selenium analogues of cystine and methionine. 
Hair, high in cystine, has proven to be of practical 
value in extending our studies on the fixation of 
selenium in tissue proteins. The affinity of selenium 
for sulfhydryl compounds has led investigators to 
assume that selenium enters into a chemical combi- 
nation with keratin. Mixed disulfides of active keratin 
were prepared from hair of dogs injected with single 
doses of H2Se’°Q3, The method of Swan (Nature 
180:643, 1957), was used for the specific fission of 
disulfide bonds in keratins, since the conversion of 
thiols and disulfides to organic thiosulfates can take 
place both in simple compounds and in proteins. The 
cystine disulfide bonds in dog hair containing Se’5 
were broken by the reaction with cupric-ammonium- 
sulfite. The protein, S-sulfokerateine, was precipi- 
tated from extracts by acidification and dilution, and 
was found to contain 25-30% of the original Se’® hair 
activity. In separate experiments, after several 
months it was found that the concentration of Se’5 in 
hair, on a dry-weight basis, was higher than in most 
tissues on a wet-weight basis; and that cystine isolated 
from hair by conventional methods contained Se’. 





1074. SOME BASIC ASPECTS OF CENTRIFUGALLY 

ACCELERATED ELECTROCHROMATOGRAPHY. 

H. J. McDonald and L. P. Ribeiro.* Grad. School 

and Stritch School of Medicine, Loyola Univ., 

Chicago, Ill. 

Centrifugal force has been combined with a high 
voltage DC field to carry out electrochromatographic 
separations (Proc. Chem. Soc., London, 23; 1957 and 
Chromatog. Methods 2:1, 1957), Procedures yielding 
optimal results for the separation of dyes and amino 
acids were sought. The factors included effects of 
the paper itself and method of wetting it, determina- 
tion of optimal rotor speed and flow rate of develop- 
ing solution. Heavier stock papers, e.g., Whatman 3 
MM were found preferable. For separations of dye 
mixtures, satisfactory conditions were: veronal 
buffer, pH 8.6, ionic strength 0.01, rotor speed, 300- 
400 rpm; flow rate, 0.6-0.8 ml/min. The paper was 
pre-wetted, mounted in the head of the instrument 
and rotated for 5 min to achieve an even wetness. It 
was then stopped and 5 lambda aliquots of the mixture 
to be separated were applied. The rotor was now set 
at 400 rpm, the developing solution added in a stream, 
and a DC potential of 18 v/cm applied. After 20 min, 
a bromphenol blue spot had travelled outward 7.5 cm, 
i.e., chromatographic displacement, and 2 cm in the 
direction of the anode, i.e., ionographic migration. 
For separating amino acids, the conditions were 
sample, 0.01 M solution of glycine, lysine and glutamic 
acid; rotor speed, 400 rpm; flow rate, 0.6 ml/min; 
buffer and other conditions, as above. After 15 min, 
the amino acids had all moved 7.5 cm from the point 
of application and were 1.9 cm apart. 
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1075, EFFECT OF THYROXIN ON ENZYMATIC 
STEROID REDUCTION. Joseph S. McGuire (intr, 
by John Keresztesy), Natl. Inst. of Arthritis and 
Metabolic Diseases, Bethesda, Md. 

The rate of reductive degradation of hydrocortisone 
is increased in thyrotoxicosis in man. This phenom- 
enon was investigated in vitro with cortisone as a 
substrate measuring the decrease of its absorption at 
240 mu. In crude liver homogenates from rats, 
injected daily with thyroxin for 1 month, the reduction 
of cortisone was 2-3 times faster than in controls, 
The addition of TPNH or a TPNH generating system 
greatly increased the activities of both preparations 
but did not abolish the difference in their activities, 
The formation of dihydrocortisone (58 ) was slightly 
stimulated, if at all, in the 140,000 x g supernatant 
from thyrox in treated rats. Microsomes from both 
groups displayed considerable activity, as well as 
the greatest difference in activity. TPNH (but not 
DPNH) was required. Paper chromatography indicated 
the first product of cortisone reduction in microsomes 
to be allodihydrocortisone (52), Combination of 
microsomes from control and treated animals gave 
arithmetic sums of their individual activities sug- 
gesting that there was neither an inhibitor in the 
control nor an activator in the treated animal to 
account for the difference in activity. It appears, 
therefore, that the increased rate of steroid reduction 
in the livers of thyroxin-treated rats is secondary to 
an increase in a steroid 5« reductase, probably the 
enzyme described by Forchielli (J. Biol. Chem. 
223:443, 1956). 








1076. CHEMICAL STUDIES ON HEMOSIDERIN. 
Robert H. McKay, Jr. and Richard A. Fineberg 
(intr. by Morton Rothstein), Dept. of Physiological 
Chemistry, Univ. of California School of Medicine, 
Berkeley. 

Hemosiderin has been isolated in a state of high 
purity from horse spleen in our laboratory by a 
method involving centrifugation in a high density 
aqueous medium. Apoferritin was identified immuno- 
chemically and by crystallization as a constituent of 
the granules (Rept. of 19th Ross Pediatric Research 
Conf., 1956, p. 33). Further work has shown the pres- 
ence of at least 2 other proteins in hemosiderin 
besides apoferritin. One protein, which, like apofer- 
ritin, is solubilized upon removal of the iron from 
hemosiderin by reduction, has been distinguished from 
apoferritin by its different electrophoretic mobility, 
solubility, and other properties. In addition, the 
insoluble protein material left after removal of iron 
from hemosiderin has a greater affinity for basic 
dyes and a greater phosphorus content than has 
apoferritin. These observations, together with end- 
group analyses by Sanger's DNFB technique, indicate 
that hemosiderin consists of more than just aggregated 
ferritin. Additional information on the constitution of 
hemosiderin will be presented. (Aided by Natl. Insts. 
of Health Grant No. H-1440.) 
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1077. INTERRELATIONS OF ANSERINE AND 1- 

METHYLHISTIDINE. I. Rosatelle McManus (intr. 

by Ronald Bentley). Dept. of Biochemistry and 

Nutrition, Grad. School of Public Health, Univ. of 

Pittsburgh, Pittsburgh, Pa. 

The N-1-methyl group of anserine (f-alanyl-1- 
methylhistidine) is derived from the methyl group of 
methionine (J. Biol. Chem. 225:325, 1957) and is non- 
labile (Cowgill and Freeburg, Arch. Biochem. Bio- 
phys. 71:466, 1957). Free 1-methylhistidine is a 
normal excretory product of many animals and is 
increased in vitamin E deficient rabbits and in 
clinical muscular dystrophy. An enzyme, anserinase, 
which hydrolyzes anserine to §-alanine and 1-methyl- 
histidine, has been found in several species. These 
observations suggest that muscle anserine may be a 
source of urinary methylhistidine. In order to clarify 
the relation of anserine to free methylhistidine, normal 
rats were injected intraperitoneally with 4 uc methio- 
nine-methyl-C!* and sacrificed at various times. 
Methylhistidine was isolated using Dowex 50-a -picoline 
or 2,6-lutidine columns (Buchanan, Fed. Proc. 15:226, 
1956) and anserine was isolated as previously 
described. Identity was confirmed by paper chro- 
matography and by isolation with unlabeled carrier. 
The specific activity of urinary methylhistidine was 
maximal at 5 hr and after 24 hr had a specific activity 
twice that of the methylhistidine moiety of anserine. 
These findings show that urinary methylhistidine is 
not derived solely from anserine and suggest that 
methylation of histidine can occur directly, Isotope 
studies of the metabolism of carnosine, anserine and 
methylhistidine in vitamin E deficient rabbits are in 
progress. 








1078. STIMULATION OF OXIDATIVE PHOSPHORY- 
LATION BY COENZYME A, William C. McMurray* 
and Henry A. Lardy. Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison, 

Submitochondrial particles from sonically treated 
rat liver mitochondria couple phosphorylation with 
the oxidation of DPNH, DPN-linked substrates or 
succinate, In the presence of added ATP, KF, Mg**, 
inorganic P, glucose, hexokinase and substrate, a 
soluble factor released from mitochondria by sonic 
vibration increased phosphate esterification without 
affecting respiration to result in an increased P:O 
ratio. The mitochondrial factor was heat-stable and 
its properties resembled those of a nucleotide. Simi- 
lar increases of the P:O ratio were produced by low 
concentrations of CoA (3x10-6 M to 6x10-5M) when 
D-6-hydroxybutyrate + DPN, ethanol + yeast alcohol 
dehydrogenase + DPN, DPNH or succinate were the 
substrate. The same concentrations of glutathione, 
thioglycollate, cysteine, BAL, reduced lipoic acid or 
pantetheine were ineffective. The stimulatory activity 
of CoA solutions could be alternately abolished and 
restored by oxidation and reduction of the -SH group. 
CoA also stimulated the P32-ATP exchange reaction 
but did not affect the ATPase activity of the particles. 
Addition of CoA did not greatly increase the initial 
rate of phosphorylation but appeared to maintain the 
rate of phosphorylation during incubation. 
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1079. PYRUVIC KINASE REACTION. J. T. McQuate 
(intr. by D. A. Goldthwait). Dept. of Biochemistry, 
Western Reserve Univ., Cleveland, Ohio. 
Equilibrium and kinetic studies have been carried 

out with highly purified pyruvic kinase from rabbit 

muscle, The K., of this reaction was measured by 
enzymatic determination of phosphopyruvate and ADP 
after incubation of phosphopyruvate and ADP or 
pyruvate and ATP. The latter was purified by repeated 
crystallization until the ADP content was less than 

0.3% as determined by enzymatic assay. The Ke, at 

30° was found to vary with pH as follows: pH 7.4, 6, 

450; pH 8.0, 2, 210; pH 8.4, 914. The relative rates 

of the forward reaction (phosphopyruvate and ADP) 

and back reaction (pyruvate and ATP) were also 

measured, The forward reaction rate was determined 

spectrophotometrically by the oxidation of DPNH in 

the presence of excess lactic dehydrogenase and the 

back reaction by the rate of phosphopyruvate formation. 

The ratio of forward to back reaction rates varied 

from 140 at pH 7.4 to 34 at pH 9.0. The K, values at 

pH 7.4 were: phosphopyruvate, 7.3 x 10-5 M; ADP, 

5.5 x 10-4 M; pyruvate, 9.1 x 103 M; and ATP, 

8.6 x 10° M. The K, for ATP was measured in the 

presence of creatine kinase and creatine phosphate 

as a regenerating system for ATP. (Supported in part 

by Amer. Cancer Society and in part by PHS.) 


1080, CHANGES IN LIVER PICOLINIC CARBOXYL- 
ASE EFFECTED BY CORTISONE, INSULIN AND 
PITUITARY HORMONES. Alan H. Mehler and 
Ernest G. McDaniel.* Natl. Insts. of Health, 
Bethesda, Md. 

The increase in liver picolinic carboxylase pre- 
viously found in diabetic rats requires the presence 
of cortisone or similar steroids. Administration of 
cortisone to diabetic-adrenalectomized or to hypo- 
physectomized rats causes an increase of 10-fold or 
more in 4 days, whereas an equal or larger dose of 
cortisone to normal animals causes only a 3- to 5- 
fold increase. Experiments with hypophysectomized 
rats have shown that administration of a crude 
pituitary preparation together with cortisone prevents 
the increase in enzyme level caused by cortisone 
alone. That the effect of the pituitary preparation is 
to prevent the accumulation of the enzyme, not to 
inactivate or destroy it, is indicated by the following 
observations. Withdrawal of cortisone after the 
enzyme has been increased does not cause an imme- 
diate change in enzyme level, but after about 2 wk the 
enzyme does return to normal levels; administration 
of the pituitary preparation while continuing cortisone 
treatment also causes a decrease to normal levels only 
after about 2 wk. The action of the pituitary prepa- 
ration appears to be indirect, since it does not 
antagonize the cortisone effect in diabetic- 
adrenalectomized animals. The level of glucose- 
6-phosphatase, which otherwise changes in the 
manner of picolinic carboxylase, is not affected by 
the pituitary preparation, Experiments are in 
progress to determine the nature of the pituitary 
factor responsible for the influences on picolinic 
carboxylase. ( 














Meigs 


1081. METABOLISM OF NEUTRAL STEROIDS BY 
HUMAN TISSUES. Robert A. Meigs* and Lewis L. 
Engel. Huntington Memorial Labs., Massachusetts 
Gen. Hosp., and Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

Slices, homogenates and cell fractions of human 
tissue were incubated in suitable media with steroid 
substrates dissolved in propylene glycol. The prod- 
ucts formed were extracted and purified by solvent 
partition methods, separated by paper chromatography 
and identified by Rt, chemical reactivity, and, in 
critical cases, infrared spectra. In human term and 
8-wk placenta the enzymes 3a-hydroxy- and 118 
hydroxysteroid dehydrogenase were demonstrated 
and localized in the microsome fraction. In addition, 
the 368 hydroxysteroid dehydrogenase previously 
reported by Samuels was found. In substrate and 
coenzyme specificity the 3o-hydroxysteroid dehy- 
drogenase was similar to the soluble rat liver enzyme 
studied by Tompkins. A TPNH-specific steroid 20- 
"reductase" was also found in the microsome fraction. 
Human liver displayed similar enzymatic activities 
which were also localized in the microsome fraction. 
Liver microsomes reduced androstane-3, 17-dione and 
etiocholane-3, 17-dione to a mixture of % - and 38 - 
hydroxy - 17-ketosteroids while with the placental 
microsomes only the 3g - hydroxy - epimers were 
formed. 





1082. INORGANIC FACTORS IN PORPHYRIN BIO- 
SYNTHESIS. Irving Melcer* and James M. Orten. 
Dept. of Physiological Chemistry, Wayne State 
Univ. College of Medicine, Detroit, Mich. 

The main steps in the scheme of porphyrin bio- 
synthesis under normal conditions have been elucidated 
in recent years, as well as possible derangements in 





such errors of porphyrin metabolism as the porphyrias. 


However, the role of inorganic ions and cofactors in 
this scheme still remains obscure. A possible clue 
has been provided by the alleged clinical success in 
the treatment of "acute"' porphyria of such chelating 
agents as BAL and EDTA. The present study was 
undertaken to determine the in vitro effects of these 
agents on porphyrin synthesis, employing the nucleated 
chicken erythrocyte system. The washed, leucocyte- 
free cells are suspended in Krebs-Ringer phosphate 
buffer protected by antibiotics and fortified by the 
addition of glucose and adenosine. The substrates for 
porphyrin synthesis, sodium acetate-2-C1!4 and 
glycine-2-C!*, are added and incubation is carried on 
aerobically for 20 hr at 37°C. The porphyrins are 
isolated by means of an anion exchange resin, char- 
acterized by paper and column (silica gel) chro- 
matography, measured quantitatively in a spectro- 
photometer, and the C!*-activity determined, The 
results of studies on the effects of EDTA and related 
factors on the amounts and specific activities of 
certain components of the porphyrin biosynthetic 
chain will be reported. (Aided by a grant from 
Michigan State Board of Alcoholism.) 
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1083. TRANSMETHYLATION IN BIOSYNTHESIS OF 
ERGOTHIONEINE. Donald B. Melville, Martha L, 
Ludwig,* Edward Inamine* and Julian R. Rachele, 
Dept. of Biochemistry, Cornell Univ. Med. Col-~ 
lege, New York City. 

Recent work has shown that the imidazole ring of 
histidine, the sulfur atom of cysteine, and the methyl 
carbon atom of methionine can serve as precursors 
for the biosynthesis of ergothioneine by the fungus 
Neurospora crassa (Melville, Eich and Ludwig, J. 

iol. m. 7871, 1957). Further studies on the 
origin of the trimethylammonium moiety of ergo- 
thioneine have been carried out with isotope-labeled 
precursors, By the use of N!5-histidine it was found 
that the alpha amino nitrogen atom of histidine is 
retained in the conversion to ergothioneine. The 
possibility that methylation of this nitrogen atom 
occurs through a process of transmethylation was 
studied with the aid of methionine labeled in the 
methyl group with both C!4 and deuterium. The 
results of these studies show that in the biosynthesis 
of ergothioneine by N. crassa all 3 methyl groups of 
the betaine can be derived from methionine by trans- 
methylation. (Supported by a grant from Natl. Science 

Fndn. ) 








1084, HEXOSE SYNTHESIS FROM MALATE BY A 
SOLUBLE AND PARTICULATE MULTIENZYME 
SYSTEM. J. Mendicino* and M, F. Utter. Dept. 
of Biochemistry, Western Reserve Univ., 
Cleveland, Ohio. 

Hexose synthesis from small molecular precursors 
has been studied in a reconstructed system containing 
liver mitochondria and purified glycolytic enzymes. 
In addition to mitochondrial and soluble enzymes, 
hexose synthesis requires a source of phosphopyruvate, 
ATP and DPNH. Mitochondria play a part in the for- 
mation of each of these substances. Liver mitochondria 
form phosphopyruvate from malate and other Krebs 
cycle acids and form ATP by oxidative phosphoryla- 
tion, DPNH is generated from lactate and DPN* by a 
coupled reaction between lactic dehydrogenase and 
mitochondria with the latter increasing the DPNH: 
DPN* ratio markedly over that shown by the dehy- 
drogenase alone. Mitochondria contain negligible 
quantities of enzymes necessary to convert phospho- 
pyruvate to glucose-6-phosphate, therefore, these 
enzymes including hexosediphosphatase, were added 
in purified form. The partial systems forming 
glucose-6-phosphate from phosphoglycerate, phos- 
phopyruvate from malate, and DPNH from lactate 
have been studied with respect to their relationship 
to the complete system, When the combined system 
of glycolytic enzymes, mitochondria, lactate, DPN* 
and ADP are incubated with malate as substrate, 
appreciable amounts of glucose and glucose-6- 
phosphate were formed. When NaF is included in the 
mixture or glycolytic enzymes, mitochondria, lactate, 
or malate is omitted, no hexose synthesis occurs. 
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1085. ESTERASE ACTIVITY OF SYNTHETIC 
HISTIDINE PEPTIDES. R. B. Merrifield and D. 
W. Woolley. Rockefeller Inst., New York City. 
flistidine and serine have often been implicated in 

the structure of the active center of chymotrypsin and 

other esterases, The presence of these amino acids 
in the bacterial growth factor L-seryl-L-histidyl-L- 
leucyl-L-valyl-L-glutamic acid (SHLVG) suggested 
examination of this peptide for esterase activity. 

Ethyl p-nitrophenyl carbonate was used as substrate 

because imidazoles as well as chymotrypsin are known 

to catalyze hydrolysis of this labile ester. In phos- 

phate buffer, pH 7.6, 25° the turnover numbers (M 

substrate/mg catalyst/min) x 10° were: L-histidine, 

1.1; SHLVG, 3.9; chymotrypsin, 4.1. The small 

increase in activity (per mole histidine) of the peptide 

over free histidine has led to an investigation of the 
esterolytic effect of synthetic histidine polymers. 

Poly-L-histidine was prepared with triethylamine as 

initiator (Patchornik, Berger and Katchalski),. Other 

polymers were terminated in L-glutamic acid or L- 

seryl-L-glutamic acid by initiation with dibenzyl L- 

glutamate or dibenzyl L-seryl-L-glutamate. Turn- 

over numbers x 10? were: poly-L-histidine, 70; 

poly-L-histidyl-L-glymatic acid, 80; poly-L-histidyl- 

L-seryl-L-glutamic acid, 40. The compounds were 

similarly active against p-nitrophenyl acetate, but 

were inert toward acetylphenylalanine ethyl ester or 
acetylcholine. These results indicate that one or 

more histidine residues in the polymers were in some 

way activated because the polymers were 5-10 times 

as potent per histidine residue as was L-histidine. 

On a molar basis poly-L-histidyl-L-glutamic acid 

(av. m.w. 4500) was 3.3 times as active as chymo- 

trypsin. 





1086. REVERSIBLE ENZYMATIC OXIDATION OF 
CYCLIC SECONDARY ALCOHOLS. A. Donald 
Merritt (intr. by Floyd S. Daft). Natl. Insts, of 
Health, Bethesda, Md. 

During the course of studies on enzymes respon- 
sible for the reduction of 3-ketosteroids, an enzyme 
was found which catalyzed the oxidation of DPNH in 
the presence of cyclohexanone and the reduction of 
DPN in the presence of cyclohexanol. This has been 
partially purified from rat liver acetone powder by 
water extraction and (NH4)2S04 fractionation, The 
reaction was followed in the spectrophotometer by the 
change in optical density at 340 mu. During reduction 
of cyclohexanone, kinetic studies followed Michaelis- 
Menton concepts. However, the reverse reaction was 
characterized by a 2- to 3-min lag, not abolished by 
the preincubation of any two of the component parts of 
the system (enzyme, DPN, cyclohexanol). Studies 
with other substrates suggested that a specific isomer 
was formed by the reduction and that this product 
alone was oxidized. The 2-methylcyclohexanols can 
occur in 4 forms: d and 1, cis and trans. The hydroxyl 
group may be either axial or equatorial. Both 2- 
methyl- and 4-methylcyclohexanone were reversibly 
reduced with the latter's rate comparable to cyclo- 
hexanone and the former's at about half this rate. 
However, trans-2-methylcyclohexanol was not oxidized 
while 4-methylcyclohexanol (50% of cis form) was 
oxidized at a rate somwehat less than that of cyclo- 
hexanol. An interesting abolishment of the lag period 
of oxidation is seen when cyclohexanol is added to a 
preincubated mixture containing trans-2-methylcyclo- 
hexanol, DPN and enzyme. Present studies are aimed 
at clarifying the mechanism of oxidation and reduction. 





275 





Mihalyi 


1087. DEVELOPMENT OF RESISTANCE OF ALKYL- 
PHOSPHORYLATED CHOLINESTERASE TO 
REACTIVATION BY OXIMES. Harry O. Michel. 

U. 8S, Army Chemical Warfare Labs., Army Chem- 

ical Center, Md. 

Cholinesterases, following inactivation by anti- 
cholinesterases of the organo-phosphorus type, 
become progressively resistant to reactivation by 
hydroxamic acids or by oximes. This has been 
interpreted as a transphosphorylation reaction, but 
may be due to denaturation. Purified electric eel 
cholinesterase was inactivated by GB (isopropyl 
methylphosphonofluoridate). The rates of develop- 
ment of resistance to reactivation by 1,1' tetra- 
methylene bis (4-formyl pyridinium bromide) dioxime 
at pH 7.2 were determined over the temperature range 
25-37.8°C. The entropy of activation was computed to 
be -5 E.U. The entropy of activation for the heat 
inactivation of active eel cholinesterase was found to 
be 167 E.U. At pH 10 and 38.6°C the active enzyme 
was less stable than the phosphorylated cholinesterase. 
In confirmation of reports from other laboratories, 
resistance to reactivation developed more rapidly as 
the pH was decreased. The latter behavior parallels 
the effect of pH change on the hydrolysis of diiso- 
propylphosphoryl imidazole. On the basis of presently 
available data it seems probable that the action of 
GB on cholinesterase produces a phosphorylation of 
an imidazole residue followed by an intramolecular 
transphosphorylation to a serine hydroxyl group. 


1088, MECHANISM OF GELATION OF PROTEINS 
WITH FORMALDEHYDE. Elemer Mihalyi and 
John D, Gorry.* Natl, Heart Inst,, Bethesda, Md. 
Under suitable conditions any protein solution will 

form a gel on addition of formaldehyde. However, 

the necessary conditions are widely different with 
various proteins, Although the number of proteins 
studied so far is small, 2 clear-cut classes can be 
distinguished: 1) fibrous proteins (fibrinogen and 
myosin were studied), which form a gel at relatively 
low protein (1.0%) and formaldehyde concentration 

(1%), with a pH optimum on the alkaline side of the 

isoelectric point (7.5); 2) globular proteins (bovine 

serum albumin and egg albumin were studied), which 
gel only at higher protein (2%) and high formaldehyde 
concentration (10%), in a narrow pH zone around the 
isoelectric point. Increasing ionic strength favors 
gelation with members of both classes of proteins 
suggesting the importance of electrostatic repulsion 
in preventing the association of the molecules, The 
mechanism of gel formation was studied in more 
detail with fibrinogen, Samples treated with formal- 
dehyde under various conditions were compared with 
the native protein, There was no difference, as com- 
pared with the native protein, in the number of 

tyrosine, tryptophane, or amide groups, whereas a 

marked decrease (20%) occurred in the number of 

lysine e -amino groups in those samples, and only 
those, which formed a gel. These findings suggest 
the formation of methylene bridges between lysine 
€-amino groups as the mechanism of gelation of 
fibrinogen with formaldehyde. 
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1089. INFLUENCE OF SUPPORTING MEDIUM ON 
FRACTIONATION OF PROTEINS BY ZONE 
ELECTROPHORESIS. Elizabeth Eshelman Miller* 
and Peter Bernfeld. Bio-Research Inst., Cam- 
bridge, Mass. 

Zone electrophoresis in various types of support- 
ing media has been widely used for the fractionation 
of proteins. In the present studies the type of frac- 
tionation obtained in a 3% cornstarch gel, stiffened by 
the addition of amylose, was compared with that 
obtained in a block of potato starch granules. In 
addition, a medium of potato starch granules with a 
two inch gel section near each electrode was used. 
The comparison was made by bidimensional electro- 
phoresis. A longitudinal section was cut from the 
block in which the proteins had separated into zones 
and was applied to a sheet of filter paper. The 
proteins were then allowed to migrate from the starch 
medium onto the paper. Using 0.05 ionic veronal 
citrate buffer at pH 8.6, it was found that the frac- 
tionation of A/Jax mouse plasma, with respect to the 
alpha-globulins in particular, was different in the gel 
from that in the two media containing potato starch 
gvanules. 








1090. AUTOMATIC RECORDING IN SERIAL COLOR- 

IMETRIC ANALYSIS. Gail Lorenz Miller and C. 

L. Cummings.* U. S. Army, QM Research and 

Engineering Ctr., Natick, Mass. and Insco Co., 

Groton, Mass. 

Serial colorimetric analysis, as encountered in 
chromatography, countercurrent analysis, zone 
electrophoresis, etc., should be greatly facilitated 
through the use of an automatic recording device. To 
provide an inexpensive instrument which would spe- 
cifically feature the plotting of individual points at 
selected fixed wavelengths, a Brown Electronik strip 
chart recorder was modified for use with a Model 
401-A Lumetron photoelectric colorimeter. This was 
accomplished by applying the voltage output of the 
photocell of the colorimeter to the input terminals of 
the recorder and by modifying the chart drive mecha- 
nism so as to permit intermittent operation with push 
button control. To produce a linear response with 
respect to the absorbance of samples being measured, 
the linear slidewire of the recorder was replaced 
with a logarithmic slidewire. The automatic recorder 
thus devised provides dot recording of absorbance as 
X-points spaced at equal intervals along the Y-axis, 
The scale of the X-axis is graduated 0-20 along the 
center 10 inches of the chart corresponding to 
absorbance values from 0 to 2. Minneapolis-Honeywell 
chart No, 5839-N, which is used with the recorder, is 
graduated in tenths of an inch and permits readings of 
absorbance to 0.01 unit and estimates to 0.001 unit. 
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1091. PREPARATION AND ACTIVATION OF PRO- 
THROMBIN. Kent D. Miller (intr. by Ray K. 
Brown). Div. of Labs. and Research, New York 
State Dept. of Health, Albany. 

Up to a 3.5-fold purification of bovine prothrombin 
preparations can be achieved by equilibrium chro- 
matography on the carboxylic cation exchanger, XE- 
64, at pH 5.95+0.05 using 0.1 M sodium phosphate 
buffers which are 0.117 to 0.234 N Na*. Columns 
60 cm long completely separate the zymogen from 
traces of bovine trans-«-glucosylase and other con- 
taminants, The prothrombin obtained is stable and 
has a maximum specific activity of 2,000-2,100 
"Towa" units/mg dry weight and 33,000 to 34,000 
units/mg tyrosine. The preparations are homogeneous 
in the ultracentrifuge and by immunologic, agar-gel 
technics using wide and narrow spectrum antibody 
sources. The bovine prothrombin preparations 
contain 1 mole of N-terminal alanine per mole of 
protein. No traces of other N-terminal amino acids 
were found and no C-terminal amino aci¢s were 
released on digestion of the prothrombin with the 
carboxypeptidases A and B. In the absence and 
presence of diisopropyl flurophosphate (DFP), pro- 
thrombin is rapidly and completely activated to 
thrombin and to diisopropyl phosphoryl thrombin 
(DIP-thrombin) by mixtures of calcium ion, sedi- 
mentable thromboplastin, and a purified accelerin 
(Ac globulin) source, The kinetics of thrombin 
production with DFP absent were the same as for 
prothrombin consumption with DFP present. Thus, 
the activator system used apparently converts pro- 
thrombin directly to thrombin without formation of 
inactive intermediates. On activation, about 1 mole 
of N-terminal threonine is formed per mole of pro- 
thrombin reacted, These observations indicate that 
only one fundamental bond cleavage may coincide with 
prothrombin activation and that this change is the 
primary effect of calcium, tissue thromboplastin and 
accelerin (Ac globulin), 


1092. PURIFICATION AND PROPERTIES OF GLUTA- 
THIONE PEROXIDASE OF ERYTHROCYTES, 
Gordon C, Mills (intr. by Andrew O. Ormsby). 
Dept. of Biochemistry and Nutrition, Univ. of 
Texas Med. Branch, Galveston. 

Previous studies have shown the presence of a 
peroxidase in erythrocytes which catalyzes the reac- 
tion of hydrogen peroxide with reduced glutathione 
(GSH) (J. Biol. Chem. 229:189, 1957). This peroxidase- 
GSH system is very effective in protecting hemoglobin 
from oxidative breakdown. In the present study, a 
modified cellulose anion exchange column (DEAE-SF) 
has been used for the purification of the peroxidase, 
By using this purification procedure, the peroxidase 
activity of the erythrocyte has been completely 
separated from the catalase activity. Using this 
purified enzyme preparation, studies have been 
carried out to determine the specificity of the enzyme 
in regard to the nature of the hydrogen donor required 
to reduce the hydrogen peroxide. Of the various 
sulfhydryl compounds tested, GSH proved to be the 
most effective hydrogen donor. Pyrogallol, o-tolidine 
and guaiacol showed no activity as hydrogen donors 
with this erythrocyte peroxidase in contrast to their 
high activity as donors in the same reaction when it 
is catalyzed by horse radish peroxidase. The present 
studies also show that the peroxidase-GSH system will 
protect hemoglobin from the hydrogen peroxide 
produced by the coupled oxidation of hemoglobin with 
either acetylphenylhydrazine, epinephrine or cysteine. 
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1093. CRABTREE EFFECT IN ASCITES CELLS, 
George Miroff* and William E. Cornatzer. Dept. 
of Biochemistry, Univ. of North Dakota Med. 
School, Grand Forks. 

In the presence of glucose levels of 100 mg %, the 
oxygen consumption of ascites cells bathed in Krebs 
Ringer phosphate buffer is considerably below that of 
cells in medium containing no glucose or glucose 
levels of 50 mg % or lower. Ascites cells incubated 
in medium containing isologous serum proteins and 
high levels of glucose possess a higher capacity to 
utilize oxygen than similar cells in the presence of 
low or high glucose levels in the absence of serum 
protein, The presence of serum protein reduces the 
utilization of glucose by ascites cells. The greater 
the reduction of glucose utilization by ascites cells by 
the presence of serum proteins, the greater the oxygen 
consumption by these cells. The intracellular potas- 
sium is directly related to the utilization rate of 
glucose. The rate of incorporation of P°2 into cellular 
fractions (nucleic acids, phospholipids, phosphoprotein 
and cold acid soluble phosphorus), the oxygen con- 
sumption, and glucose utilization have been studied 
simultaneously in the presence of varying concentra- 
tions of whole and dialyzed isologous and heterologous 
serum proteins, glucose, amino acids and serum 
dialyzates. The presence of serum proteins increases 
the labeling into these cellular fractions. The bearing 
of these parameters upon the Crabtree effect will be 
discussed. 





1094. DISTRIBUTION OF CARBOXYL-C !4-BIOTIN 
IN THE CHICK. S. P. Mistry and F. Leuthardt 
(intr. by T. S. Hamilton), Physiologisch- 
chemisches Institut der Universitat, Zurich, 
Switzerland. 

The tracer technique has not been of much help in 
studying the biotin problem primarily because the 
requirement of the vitamin is exceedingly small and 
C14-biotin used in earlier studies was of low specific 
activity. With carboxyl-C!4-biotin we have followed 
the distribution of the label in biotin-deficient chicks 
killed 2, 3 and 4 hr after injection of the dose. In all 
cases, over 40% of the dose was recovered from liver 
and kidney. A preliminary fractionation of cellular 
radioactivity revealed almost all the activity to be 
present in the material sedimented at 24,000 x g for 
2hr. Details of the experiments will be reported. 
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1095. ENZYMATIC FORMATION AND IN VIVO 
INCORPORATION OF HYDROXYPROLINE. Chozo 
Mitoma and Thomas E. Smith.* Natl. Heart Inst., 
NIH, Bethesda, Md. 

Incubation of kidney homogenate of young guinea 
pigs with L-prolylthiophenol results in the formation 
of hydroxyproline, The reaction is aerobic and 
hydroxyproline is not detectable in trichloracetic acid 
filtrates of the incubation mixture unless they are 
hydrolyzed in 2 N KOH for 1 hr in a 20-lb autoclave, 
Hydroxyproline was assayed by Neuman and Logan's 
method and identified on chromatograms by the method 
of Pasieka and Morgan (Proc. Soc. Exptl. Biol. and 
Med. 92:96, 1956). Approximately 0.6 uM of hydroxy- 
proline is formed/gm of kidney/hr. Proline and 
prolylglycine are not hydroxylated under these con- 
ditions. Washed mitochondria catalyze this reaction 
when fortified with the boiled extract of kidney 
homogenate, It appears that the present reaction is 
Similar in nature to the aromatization reaction of 
hexahydrobenzoic acid (Mitoma et al., Biochim, et 
biophys. acta, in press) rather than to the aromatic 
hydroxylase systems, The activation of proline must 
be the rate limiting step under physiological condi- 
tions. When DL-hydroxyproline-C !4 is administered 
to 11- to 13-day-old chick embryos through the air 
space of the fertilized eggs, appreciable radioactivity 
is detectable after 24 hr in the protein fraction 
extracted by the method of Lowry et al, (J. Biol. 
Chem, 139:795, 1941). The specific activity o 
proline in the protein is one-fifth of that of hydroxy- 
proline indicating a direct incorporation of the latter. 














1096. LIFE SPAN OF THROMBOCYTES AND 
ERYTHROCYTES IN NORMAL CALVES AND IN 
CALVES WITH HYPOPLASTIC ANEMIA. N. S. 
Mizuno,* V. Perman,* F. W. Bates,* J. H. Sautter* 
and M. O. Schultze. College of Veterinary Medi- 
cine and Dept. of Agricultural Biochemistry, Univ. 
of Minnesota, St. Paul. 

Previous studies in these laboratories showed that 
thrombocytes from normal and from moderately 
thrombocytopenic calves contain cholinesterase, the 
activity of which was decreased after administration 
of diisoprovyl phosphorofluoridate (DFP), Preliminary 
studies demonstrated that injection of non-radioactive 
DFP did not affect the thrombocytes with respect to 
their function in clot retraction and thromboplastin 
generation, nor did it affect the rate of disappearance 
of thrombocytes transfused into severely thrombo- 
cytopenic calves. To estimate the life span of 
thrombocytes and erythrocytes, radioactive DF P32 
(5 mg/100 kg body weight) was injected intramus- 
cularly into normal calves and into calves with 
moderate thrombocytopenia induced by feeding of 
trichloroethylene-extracted soybean oil meal. The 
radioactivity of erythrocytes and of thrombocyte 
concentrates, prepared at invervals after the injection 
of DFP32, was measured and expressed as cpm/10° 
cells, The slope of radioactivity vs time curves 
indicated a life span of thrombocytes of about 10 days 
in normal and thrombocytopenic calves. Measure- 
ments of radioactivity of erythrocytes were corrected 
for changes in blood volume which occurred during 
58 days of the experiment. The linear portion of 
radioactivity vs time curves indicated a life span of 
erythrocytes of about 115 days; there was no signifi- 
cant difference between normal calves and calves 
with hypoplastic anemia, (Supported by U. S. Atomic 
Energy Comm. and PHS.) 
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1097. PYRIMIDINE METABOLISM IN ANIMAL TIS- 
SUES. L, C. Mokrasch,* M. A. Derks,* J. Cara- 
vaca* and S. Grisolia; MclIlvain Lab., Univ. of 
Kansas Med. Ctr., Kansas City. 

Carbamyl 8 -alanine (CS A) and dihydrouracil (HU) 
as well as orotate are incorporated in vitro into 
liver RNA (dog, rat, chicken, pigeon), Order of 
increasing incorporation with liver acetone fractions 
is uracil, CO), C8A-riboside, uridine, dihydrouridine, 
CBA, HU, orotate, C8 A-ribotide, 5' dihydrouridylic 
acid (HUMP) and 5'-uridylic acid (UMP). Enzymes 
demonstrated in these preparations include poly- 
nucleotide phosphorylase, nucleoside diphosphokinase, 
HU hydrase and systems dehydrogenating HUMP and 
forming CSA and HU ribotides. Other fractions of 
chicken liver incorporate HU and orotate independently. 
Conversion of intermediates to CO), uracil or orotate 
prior to incorporation is unlikely. CfA is converted 
to carbamyl aspartate (CA) in avian liver; the reverse 
reaction is negligible and neither contributes signifi- 
cantly to RNA synthesis. An unstable enzyme system 
catalyzing reactions between UMP and DPNH or HUMP 
and DPN detected in the species mentioned, has been 
purified from rat liver. These findings may indicate 
a shunt pathway. The extensive CO» fixation in CA 
and citrulline in species having low carbamyl-phos- 
phate-synthetic ability is not diminished by pools of 
carbamyl phosphate and/or acetyl glutamate, nor are 
citrulline or arginine precursors of CA in these 
species. 








1098. INHIBITION BY MOLYBDATE OF SULFUR 
METABOLISM IN ESCHERICHIA COLL Kenneth 
J. Monty (intr. by P. B. Pearson). McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, Md. 
The growth of Escherichia coli strain B on minimal 
media with inorganic sulfate or sulfite as the sole 
source of sulfur is inhibited by sodium molybdate. 
The addition of molybdate to a concentration of from 
10°* to 10-2 M during the log phase of growth produces 
a depression in growth rate which may be reversed by 
raising the concentration of the sulfur source. A num- 
ber of other sulfur compounds will support growth 
without inhibition by molybdate. These include the 
inorganic ions thiosulfate and sulfide, and the amino 
acids cysteine sulfinic acid, cysteine and methionine. 
Glutamic acid produced a small but significant reversal 
of the inhibition of growth on sulfate. L-aspartic acid, 
L-alanine and L-serine were ineffective. Tungstate 
and selenate produce inhibitions of the growth of E. 
coli which appear to be completely analogous to that 
produced by molybdate. By analogy with the observa- 
tions of Bandurski, et al. (J. Am. Chem. Soc. 78:6408, 
1956), it is possible that a sulfate activating system 
functions in the utilization of sulfate and sulfite by 
E. coli. The data also indicate that the utilization of 
cysteine sulfinic acid as a source of sulfur does not 
proceed through inorganic sulfite. 
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1099. SUGAR TRANSPORT ACROSS MUSCLE CELL 
MEMBRANE. H. E, Morgan* and C. R, Park, 
Dept. of Physiology, Vanderbilt Univ., Nashville, 
Tenn, 

Evidence obtained, using the isolated perfused rat 
heart, indicates that the transport of sugars across 
the cell membrane involves formation of a complex 
between the sugar and a component of the membrane: 
1) when non-metabolized 3-methyl-glucose was added 
to the perfusate, its intracellular concentration 
approached the extracellular progressively more 
slowly as the perfusate concentration was raised, 
Thus, after 30 min, the intracellular concentration 
was 76% of the extracellular at .0077M and 33% at 
.092M. These kinetics are consistent with saturation 
of a combining site in a transport system, but not with 
simple diffusion. 2) Glucose inhibited the transport of 
non-metabolized L-arabinose by 92% when added at a 
concentration equal to that of the arabinose. Arabinose 
inhibited the entrance of glucose by 28% when added at 
a concentration 10x that of glucose, Competition 
between glucose and 3-methyl-glucose at the outer 
surface but not at the inner resulted in the net 
transport of 3-methyl-glucose outward against a 
concentration gradient. Such competition is consistent 
with stereospecific combining sites at both surfaces 
of the membrane in a reversible transport process, 
3) The hexitols, sorbitol and mannitol did not enter 
the cells even with insulin or inhibit sugar transport. 
4) Insulin accelerated as much as 8-fold and alloxan 
diabetes inhibited the transport of all these sugars 
into and out of the cell, 





1100. ORGAN PERFUSION STUDIES WITH INSULIN- 
1/31, Glenn E. Mortimore,* Frank Tietze* and 
DeWitt Stetten, Jr. Natl. Inst. of Arthritis and 
Metabolic Diseases, NIH, Bethesda, Md. 

It has been shown that both homogenates and slices 
of mammalian liver are able rapidly to degrade and 
inactivate insulin. Since, normally, the mammalian 
liver receives endogenous insulin before its passage 
into the general circulation, it was considered impor- 
tant to assess the relative magnitudes of insulin 
binding and degradation by this organ in toto. To 
avoid interference from other tissues livers from 
healthy, fed rats were isolated and continuously 
perfused in situ with oxygenated, whole rat blood 
containing trace amounts of insulin-I!31, Rat hind- 
limbs were similarly perfused for comparison. 
Blood was sampled at intervals and assayed for TCA- 
precipitable and TCA-soluble radioactivity, 1131 
precipitated by TCA was assumed to represent 
undegraded insulin, In one cycle (volume of total 
perfusate/volume flow/min) through liver, about 22% 
of the initially TCA-insoluble 1/3! had disappeared; 
after 12 cycles, 69%. The corresponding figures 
during hind-limb perfusion were 11 and 65%. The 
quantity of TCA-soluble I!31 in plasma after 12 cycles 
of perfusion through liver was far greater than the 
corresponding quantity found after hind-limb per- 
fusion. The effect of sulfonylurea drugs upon these 
distributions will be reported, 
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‘LL | 1101, REACTION OF HYDROLYTIC ENZYMES WITH 
TOXIC PHOSPHORUS COMPOUNDS. L. A. Mounter. 

le, Dept. of Biophysics, Med. College of Virginia, 
Richmond, 

rat A number of different types of organophosphorus 

Ss compounds were tested for their inhibitory effects on 

ex several esterases and proteases. The results obtained 

ane; with chymotrypsin, trypsin, thrombin and plasmin 

dded | indicate that the degree of inhibition increases with 


the size of the alkyl groups in a series of dialkyl phos- 
phate derivatives; the inhibition of esterases and 
lipases is maximal with smaller alkyl radicals. Each 
mn of the enzymes studied is inhibited most effectively at 
about pH 8.0, suggesting that the same group in the 


protein molecule is reacting with the organophosphorus 
t with | compound. The rate of reaction appears to be related 
ort of | to the steric structure of the inhibitor. Several new 
at@ | potent inhibitors of chymotrypsin and trypsin have 
binose | been found in a series of dialkyl phosphate triesters. 
led at | pifferences in the rates of inactivation also provide 
' 


additional criteria of distinction between the pro- 

rr teolytic enzymes to supplement that of substrate 
specificity, This may prove of value in characterizing 
closely related enzymes such as trypsin and plasmin. 


‘istent | (supported by research grant No, CY-3652, Natl. 

= Cancer Inst., PHS. ) 
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JIN- | 1102, BIOSYNTHESIS OF THE IMIDAZOLE RING OF 

i HISTIDINE. H. S. Moyed (intr. by B. D. Davis). 
Dept. of Bacteriology, Harvard Med. School, Boston, 
lices a 


Extracts of Enterobacteriaceae have been found to 
nd synthesize the histidine precursor, imidazole glycerol 
ian —_| phosphate (IGP). The reaction requires ATP, ribose 
§-phosphate (RP), glutamine, and Mg**; and it yields 
equimolar amounts of IGP and aminoimidazole car- 
boxamide ribotide (AICAR) (H. S. Moyed and B. J. 
Magasanik, Am. Chem. Soc. 79:4812, 1957). Carbon 8 
a of AMP is incorporated into AICAR, whereas carbon 2 
is incorporated into IGP. Carbon 1 of RP is found in 
IGP, In the absence of glutamine an unknown com- 

d- | pound (III) accumulates which yields AICAR on mild 
acid hydrolysis. II contains 2 moles of pentose/mole 


\por- 


PCA- | of AICAR. The formation of III requires 2 protein 
fractions, one of which produces phosphoribosyl- 
pyrophosphate (PRPP). A 3rd protein fraction is 

22%, necessary for the conversion of III to AICAR. The 


, involvement of an additional factor in the overall 

d; reaction is indicated by the inability of the combined 
fractions to produce IGP. These observations suggest 
the following sequence of reactions: 1) AMP + 

PRPP = III; 2) Il + glutamine — AICAR + X; 

3)X — IGP. These reactions are essential for 
histidine biosynthesis since their absence in certain 
Mutants results in a histidine requirement. Further- 
More, histidine exerts a feedback control of its own 
biosynthesis: it strongly inhibits reaction 1 and growth 
in the presence of excess histidine prevents formation 
of the enzymes catalyzing reactions 1, 2, and 3. 
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1103. ENZYMATIC HYDROLYSIS OF S-ADENOSYL- 
METHIONINE. S. Harvey Mudd* and G, L. Cantoni. 
Natl. Inst. of Mental Health, Bethesda, Md. 
Extracts of air dried baker's yeast have been found 

to catalyze the hydrolysis of S-adenosylmethionine. 

Thiomethyladenosine and homoserine were identified 

as products by paper chromatography in several 

solvent systems, The enzyme assay is based upon 

the separation of thiomethyladenosine and S-adenosyl- 

methionine using a carboxylic acid ion exchange resin. 

The activity has been purified about 18-fold by acetone 

fractionation, heat treatment, and subsequent ammo- 

nium sulfate fractionation. For each mole of S- 

adenosylmethionine which disappears, 1 mole of 

thiomethyladenosine and 1 of homoserine is formed. 

The enzyme may be extensively dialyzed and passed 

over a column of Dowex-1 acetate with little loss of 

activity. The reaction proceeds in the complete 
absence of inorganic phosphate. The properties of the 
partially purified enzyme in regard to pH optimum, 
affinity for the substrate, substrate specificity, and 
inhibition by various substances will be discussed. 

The enzyme does not catalyze the exchange of radio- 

active homoserine or thiomethyladenosine with the 

corresponding portions of S-adenosylmethionine and 
efforts to demonstrate over-all reversibility of the 
reaction have been unsuccessful. The biological fate 

of the thiomethyladenosine which arises in this reaction 

and the physiological role of the enzyme are under 
investigation, 





1104. NEW GRAPHICAL METHODS IN ERYTHROCYTE 
NUCLEOTIDE CHROMATOGRAPHY. J. E. Muldrey,* 
C. C. Sprague* and W. B. Wendel. Depts. of Bio- 
chemistry and Medicine, Tulane Univ., New Orleans, 
La 





Concentrations of nucleotides eluted from Dowex-2 
resin columns are plotted on K and E probability paper 
No. 358-23. The ordinate gives percentage of each 
substance eluted, or concentration expressed as per- 
centage of concentration of peak sample (computed 
from Gaussian error curve tables). With volume of 
eluate as abscissa a series of straight lines replaces 
the conventional succession of peaks. From overlap 
of two successive straight lines is obtained the degree 
of cross-contamination or purity of each fraction. 
"Normalization" of the plot of a single substance may 
be obtained using the above ordinate scale and the 
ratio of eluent volume to volume at peak on the 
abscissa, This permits approximation of the number 
of plates in a given column run or, conversely, ¢ 
permits prediction of column operation for a desired 
number of plates. Thus, one may conveniently cal- 
culate the length of column or number of transfers 
necessary to effect a desired separation. Application 
of these methods to chromatographic separation of ; 
nucleotides (e.g. in erythrocytes) and, more broadly, i 
to all countercurrent processes will be presented, 
(Aided in part by a grant from PHS.) 
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1105. NITROGEN FIXATION IN A MUTANT OF 

AZOTOBACTER VINELANDIL F. E. Mumford, 

J. E. Carnahan and J. E. Castle (intr. by T. R. 

Wood). Central Research Dept., E. I. duPont de 

Nemours and Co., Wilmington, Del. 

A mutant of Azotobacter vinelandii has been 
obtained with a metabolic block in its glucose- 
utilizing system that causes a marked change in the 
nitrogen-fixing properties of the organism. Thus, 
the mutant was unable to utilize No with sucrose or 
glucose as the carbon source, but was readily able to 
do so when given pyruvate, lactate, or various Kreb's 
cycle acids. The mutant would grow on any of these 
carbon sources when supplied with ammonia, Accord- 
ingly, the metabolic defect in the mutant affected 
nitrogen fixation rather than ammonia utilization, 
and an experimental approach has been opened for 
identifying the metabolic reaction or reactions that 
drive nitrogen fixation in Azotobacter. Even though 
the mutant could not grow on No when cultured on 
sucrose or glucose, in such media it apparently could 
effect nitrogen exchange between N2 of the atmosphere 
and cellular nitrogen compounds. This finding sug- 
gests that the nitrogen-fixing process can become 
reversible under appropriate conditions. 








1106. ENZYME-SUBSTRATE RELATIONSHIP IN 
AMINE INCORPORATING SYSTEM. M. J. Mycek,* 
D. D. Clarke,* A. Neidle* and H. Waelsch. New 
York State Psychiatric Inst., New York City. 
Recently, the Ca** -activated incorporation of a 
variety of C !4-labeled amines into a soluble protein 
fraction of mammalian liver was reported (Biochim. 
et biophys. acta 25:451, 1957; Arch. Biochem. Bio- 
phys. 71:277, 1957). The incorporating system is 
precipitable at pH 5. Heating this material at 100°C 
results in complete loss of activity. Since this system 
can be reactivated by a small quantity of the unheated 
preparation, enzyme and substrate appear to be sepa- 
rable entities. The heat stable "substrate" is non- 
dialyzable and is destroyed by papain. "Substrate" is 
distributed throughout a wide variety of mammalian 
tissues; its concentration, however, does not parallel 
the distribution of enzyme activity (e.g. guinea pig 
liver and brain both contain considerable quantities of 
substrate but the latter shows low enzyme activity). 
The enzyme preparation displays only slight proteolytic 
activity, in the presence or absence of Ca**, toward a 
limited number of synthetic substrates. A previously 
described partially purified protein fraction from 
guinea pig liver showed Ca**-activated liberation of 
ammonia exceeding the quantity of C14-cadaverine 








incorporated, a finding which suggested that participa- 
tion of protein amide groups in an exchange reaction. 
The reconstituted system, however, incorporated amine 
in excess of ammonia liberated. 
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1107. ENZYMATIC OXIDATION OF 0-AMINO- 
PHENOLS. H. T. Nagasawa* and H. R. Gutmann, 
Radioisotope Service, VA Hosp., and Dept. of 
Physiological Chemistry, Univ. ‘of Minnesota, 
Minneapolis, 

Evidence is presented that o-aminophenols which 
may arise from metabolism of carcinogenic aromatic 
amines can be oxidized enzymatically to o-quinone- 
imines. Quinoneimines have been implicated as the 
reactive metabolites which bind to cellular proteins 
(J. Biol. Chem. 222:373, 1956). Oxidized cytochrome 
c was instantly reduced by 1-hydroxy-2-aminofluorene 
(1-OH-2-AF) in a buffered system as indicated by the 
appearance of the bands of reduced cytochrome c, 
Cytochrome oxidase supplied by rat kidney mito- 
chondria and catalytic amounts of cytochrome c 
completely oxidized 1-OH-2-AF in 60 min as shown 
by the disappearance of the aminofluorenol band, 
Extension of these measurements, using a soluble 
cytochrome oxidase preparation and the analogous 
substrates 2-aminophenol and 3-hydroxy-4-amino- 
biphenyl, gave chloroform-soluble oxidation products 
with characteristic visible absorption spectra. The 
identity of these oxidation products was established 
by independent chemical synthesis. Thus, cytochrome 
c-cytochrome oxidase oxidized 2-aminophenol to 2- 
amino-3H-isophenoxazin-3-one, \na,,422, 437 mu, 
3-Hydroxy-4-aminobiphenyl was similarly oxidized 
to a product with maximal absorption at 413 mu. The 
identical spectrum was shown by 1,7-diphenyl-4- 
amino-3H-isophenoxazin-3-one, synthesized by 
ferricyanide oxidation of 3-hydroxy-4-aminobiphenyl, 
1-OH-2-AF gave a product, \,,,,, 585 mu, identical 
with 2-amino-1,4-fluorenoquinone-4-(1-hydroxy-2- 
fluorenyl)imine. Oxidative titrations and molecular 
weight determinations confirmed the structure of this 
product. The mechanism of formation of these oxida- 
tion products involving transitory o-quinoneimine 
intermediates will be presented. 


1108. RAT LIVER GLYOXYLIC ACID OXIDASE 
SYSTEM. H. I. Nakada and Lorraine P, Sund.* 
Scripps Clinic and Research Fndn., La Jolla, Calif, 
An enzyme system that catalyzes the oxidative 

decarboxylation of glyoxylate has been partially 

purified from rat liver mitochondria. This enzyme 
system was extracted from isolated rat liver mito- 
chondria by mechanical rupture using powdered glass 
in a Waring blendor. Further purification was obtainel 
by ammonium sulfate fractionation and refractionation, 
dialysis and calcium phosphate gel treatment. The 
reaction was followed by measuring the formation of 

c!40, formed from glyoxylate-1,2-C!4, The result- 

ing clear, pale yellow enzyme solution required DPN, 

glutamate, Mg** or Mn** and thiamine pyrophosphate 
for maximum activity in converting labeled glyoxylate 
to CO). Glutamate and DPN were almost absolute 
requirements for this reaction, Using isolated mito- 
chondria or the partially purified enzyme system, no 
other cofactors or amino acids tested, except gluta- 
mine, could replace glutamate or DPN in this reaction 

The pH optima for this enzyme appears to be in the 

region of 6.8-7.0. This preparation was heat labile 

and rapidly inactivated at acid pH's. The products of 
glyoxylate decarboxylation were found to be formate, 
formylglutamate and CO.. The present data give 
sufficient information to postulate a probable mecha- 
nism of action. 
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1109. N-ACETYLPEPTIDE FROM CUCUMBER 

VIRUS 4 PROTEIN. Kozo Narita (intr. by H. 

Fraenkel-Conrat). Virus Lab., Univ. of California, 

Berkeley. 

It has been demonstrated (Niu, Shore and Knight, 
unpublished data) that cucumber virus 4 (CV4) protein, 
like tobacco mosaic virus (TMV) protein, has one C- 
terminal but no N-terminal amino acid, It has 
recently been possible to isolate an N-acetyl-peptide 
from the enzymatic digest of TMV protein which is 
assumed to be derived from the N-terminal position 
(Narita, Biochim. et biophys. acta, in press). A 
similar study has therefore been performed with the 
Cv4 protein. Both peptic and chymotryptic digests of 
CV4 protein were applied to Dowex 50 (x2) columns 
(hydrogen form) which were then washed with water. 
Acidic peptides such as N-acetylpeptides should be 
eluted. The effluent contained several ninhydrin 
negative components which were separated and 
detected by the chlorine-KI-starch reaction on paper 
chromatograms. Each component was eluted from the 
paper and its amino acid sequence was determined by 
the aid of carboxypeptidase. The presence of an acetyl 
group, in turn, was demonstrated when acetylhydrazide 
was detected in the hydrazinolysate of one of the 
peptides obtained by chymotryptic digestion. Combining 
the results derived from 4 acidic peptides, the following 
sequence has been arrived at: N-Acetyl. Ala, Tyr. 
AspNH>2. Pro. leu. Thr. Ser. This peptide is probably 
located at the N-terminal position of the peptide chain. 
The Rf values of synthetic N-acetyl. Ala. Tyr. and its 
DNP-derivative (O-DNP) agreed with those of the 
peptide isolated from chymotryptic digests of CV4 
protein, 





1110. ENZYMATIC CONVERSION OF ETHANOLAMINE 
TO GLYCOLALDEHYDE. S. A. Narrod* and W. B. 
Jakoby. Natl. Inst. of Dental Research and Natl. 
Inst. of Arthritis and Metabolic Diseases, Bethesda, 
Md. 

A partially purified enzyme which catalyzes the 
conversion of ethanolamine to glycolaldehyde has been 
obtained from a pseudomonad. The glycolaldehyde 
formed during the course of the reaction has been 
identified by the isolation of its bis addition product 
with 2,4-dinitrophenylhydrazine as well as by a specific 
color reaction employing diphenylamine (Dische and 
Borenfreund, J. Biol. Chem. 180:1297, 1949). Pre- 
liminary evidence indicates that these preparations 
are specific for the utilization of ethanolamine. The 
enzyme has been purified 8-fold by protamine treat- 
ment and ammonium sulfate fractionation. The 
preparation is stable to dialysis against distilled water 
for 18 hr. Although direct evidence for pyridoxal 
phosphate participation in this system has not been 
obtained a variety of aldehyde reagents (cyanide, 
semicarbazide and hydroxylamine) inhibit the reaction 
completely at a concentration of 1 x 10-3 M. The 
pseudomonad used in this study was isolated from soil 
enrichments with ethanolamine serving as sole carbon 
and nitrogen source, Resting and dried cell suspensions 
of this organism have been shown to convert ethanol- 
amine to CO) and NH3 with the uptake of oxygen. 
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1111. KIDNEY AUTOGRAFTS IN THE RAT. Paul 

Nathan,* Philip Wasserman* and Benjamin F. 

Miller. May Inst. of the Jewish Hosp., and Depts. 

of Physiology, Pathology and Medicine, College 

of Medicine, Univ. of Cincinnati, Cincinnati, Ohio. 

Extensive kidney transplantation experiments are 
difficult to conduct because it is necessary to employ 
large animals. Therefore the renal grafting procedure 
for rats described by Kamrin and Kamrin (1955) 
appeared to represent an important new technique. 
We used their procedure on 100 rats. With the renal 
pedicle momentarily occluded, 1/3 of the kidney was 
cut off and rotated 180° in a plane parallel to the cut 
surface. These surfaces were then held together by 
light pressure for a minute before the ligature was 
released. The grafted kidneys gained weight, reach- 
ing 25% above normal at 5 days. Their weight then 
decreased to 33% below normal by 26 days. At 8 wk, 
the grafts were largely resorbed and in some instances 
their site could no longer be recognized microscop- 
ically. In an effort to produce successful grafts, Piro- 
men, a bacterial polysaccharide, was given to 13 
animals every other day for 54 days beginning on the 
day of operation. This drug was tested because of 
its known capacity to promote anatomical growth 
across transected nerve tissue. The grafted kidneys 
of rats given 10 4g of Piromen averaged 708 mg, which 
was significantly greater than the mean weight of 513 
mg observed in the untreated animals. Histologic 
studies, however, showed that none of the grafts 
survived, (Supported in part by a grant from The 
Josiah Macy, Jr. Fndn.) 





1112, SPECIFICITY REQUIREMENTS OF ACCEPTORS 
FOR DEXTRANSUCRASE. W. Brock Neely (intr. 
by Grant N. Smith). Biochemical Research Lab., 
Dow Chemical Co., Midland, Mich. 

In 1952 a paper was published (J. Biol. Chem, 200: 
793, 1952) concerning various sugars and sugar 
derivatives capable of acting as glucosyl acceptors in 
the enzymatic synthesis of dextran. These authors 
reported that raffinose was inert as an alternate 
acceptor for dextransucrase, A comparison of the 
structures of the various sugars and sugar derivatives 
which act as acceptors indicated that raffinose should 
be able to act in this capacity. The present paper sets 
forth evidence that this trisaccharide does have the 
ability to accept glucosyl groups from sucrose, The 
evidence is based on an analysis of reducing sugars 
liberated, chromatography of the reaction mixture and 
kinetic studies. The latter work provides a possible 
mechanism for the enzymatic action. An examination 
of the sugar structures which have been tried in the 
capacity of alternate acceptors for dextransucrase 
revealed some interesting correlations. All of the 
sugars and sugar derivatives which are highly active 
in this area contain the following groups: 1) the 
terminal glucosyl group must be in the boat conforma- 
tion; 2) the arrangement of groups at C2 must be 
similar to glucose; 3) the aglycon portion of the 
glycosidic linkage must be a glucopyranose or a 
group which is small enough so it will not cause any 
steric hindrance. 
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1113. CONVERSION OF SERINE TO ETHANOLAMINE 
AND ITS DERIVATIVES IN RAT LIVER. Martin J. 
Nemer and David Elwyn (intr. by H. C. Trimble). 
Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass, 

Possible pathways for the conversion of serine to 
phosphatidylethanolamine have been studied by 1) incu- 
bation of rat liver homogenates with L-serine-3-C 
and 2) intravenous injection of L-serine-3-C!4 into 
rats, and isolation of labeled compounds from the 
livers after sacrifice. Ethanolamine, phosphoryl- 
ethanolamine, lipid ethanolamine and phosphoryl- 
serine have been recovered by combinations of ion 
exchange and paper chromatography. The rates of 
conversion of serine to phosphorylserine and to 
ethanolamine in homogenates are of the order of 0.01- 
0.05 uM/gm liver/hr. These rates are sufficient to 
account for the conversion of serine to all ethanolamine 
derivatives in the intact rat liver. The order of specific 
activities of compounds isolated from the invivo experi- 
ments was phosphorylserine > phosphorylethanolamine> 
lipid ethanolamine > lipid serine. The implications of 
these results to the possible sequence of decarboxylation 
and phosphorylation reactions will be discussed. 








1114. MECHANISM OF o-PHOSPHOSERINE PHOS- 
PHATASE. Francis C. Neuhaus and William L. 
Byrne (intr. by Lafayette Noda), Dept. of Bio- 
chemistry, Duke Univ. School of Medicine, Durham, 
N. C. 

A phosphatase specific for phosphoserine (PS) has 
been purified from aqueous extracts of chicken liver 
acetone powder. This preparation catalyzes the 
incorporation of L-serine-u-C** into a PS pool. Under 
identical conditions, P;3? is not incorporated. At low 
substrate concentrations the preparation is specific 
for L-PS(K,= 5.8 x 10 -5M), at high substrate con- 
centration it dephosphorylates (D-PS (Km = 4.2 x 10-°M). 
Vmax for both substrates is identical, The phosphatase 
is noncompetitively inhibited by low levels of L-serine 
(K; = 5.9 x 10°* M) and high levels of D-serine (K; = 
2.5 x 10-2M), Ata given concentration of each inhibitor 
the percentage inhibition is approximately the same 
with L-PS or D-PS as the substrate, L-Serine-u-C!4 
is incorporated into PS with D-PS as the donor sub- 
strate. The pH optimum for the phosphatase reaction 
is 5.9-6.6 while for the incorporation reaction the 
optimum is 6.9-7.3. Inhibition by L-serine does not 
follow the incorporation reaction as a function of pH. 
However, the K; and the concentration of L-serine 
needed for one-half maximal incorporation were 
identical at the pH optimum of the incorporation 
reaction. A mechanism consistent with these data is 
1) Enz + PS =EnzPS = Enz-P + S; 2) Enz-P—>Enz + 
BR. It appears that the binding of serine to the 
proposed enzyme-phosphate, which inhibits phosphatase 
activity, occurs over a broad pH range (5-8) whereas 
the incorporation reaction requires the proper species 
of the enzyme-phosphate whose pH optimum is 6.9-7.3. 
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1115. HEXOSAMINE-CONTAINING GLYCOPROTED 
OF BOVINE SYNOVIAL FLUD. O. W. Neuhaus 
and M. Letzring (intr. by Arthur H. Smith). Depts, 
of Anatomy and of Physiological Chemistry, Waynm 
State Univ. College of Medicine, Detroit, Mich, 
The present report demonstrates that some of the 

hexosamine-containing glycoproteins are present in 

higher concentration in bovine synovial fluid than in 
the serum. Zone electrophoresis on starch was used 
to separate the proteins; analyses for total protein 

and hexosamines were made on consecutive eluates, 

The protein patterns show that the average albumin 

fraction is higher in synovial fluid than serum (50,4 

vs. 38.6%), «is lower (12.1% vs. 14.2%), gis the sam 

(12.3% vs. 12.6%) and y is lower in fluid than serum 

(25.5% vs. 34.8%). The distribution of hexosamines 

shows that the a fraction is somewhat higher in fluid 

than serum (59.6% vs. 56.7%), 8 is higher (21.3% vs, 

16.7%), and y is lower (19.1% vs. 26.6%) in fluid than 

in serum, The concentration of hexosamines in per- 

centage of the total pratein of each zone shows a 

significant increase in the « and 6 zones of synovial 

fluid as compared with the corresponding zones of 
serum while in the y zones of fluid and serum the 
concentrations are the same. (Supported by PHS 

(A523) (C8) and Michigan Chapter, Arthritis and 

Rheumatism Fndn.) 


1116. PURIFICATION AND PROPERTIES OF CYTO- 
CHROME C; AND C; FROM AZOTOBACTER 
VINELANDIT. Norbert P. Neumann* and Robert 
H. Burris. Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

Azotobacter vinelandii contains 2 cytochrome ¢ 
type pigments, cq and cs , which can be obtained 
readily by extraction of cells with butanol-water 
(Biochim. ef biophys. acta 20:436, 1956; Biochem, J, 
64:582, 1956). The chromatographic behavior of these 
pigments has been investigated with several systems, 
including calcium phosphate gel, carboxymethyl cel- 
lulose and diethylaminoethyl cellulose under varying 
conditions of pH and ionic strength. Chromatography 
of a crude preparation on carboxymethyl cellulose at 
pH 5.0 in acetate buffer with gradient elution results 
in the separation of the mixture into 5 red pigments, 
The 2 present in greatest amounts (over 90% of the 
total) are well separated from each other, and their 
properties correspond closely to those described for 
c4andcs. The faster-moving component has an a- 
band at 554 mu, with an O.D, 270 mu/554 my ratio of 
0.88 and an iron content of 0.48% (based on Kjeldahl 
nitrogen x 6.25). The slower-moving component has 
an a-band at 550 mu, an O.D. ratio of 0,79, and 0.50% 
iron, Chromatographic purification is a useful metho 
for obtaining these pigments in a higher state of puril) 
than has previously been reported. Electrophoretic 
and sedimentation studies will be discussed. 
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1117, COMPARISON OF CARBOHYDRATE OXIDATION 
IN VARIOUS RACES OF THE WHEAT SMUT FUN- 
GUS, TILLETIA CARIES. R. W. Newburgh and 
Vernon H. Cheldelin, Federal Crops Research 
Div., USDA Agricultural Research Service, and 
Science Research Inst., Oregon State College, 
Corvallis. 

A study of several races of wheat smut was initiated 
to determine the relative activities of the principal 
known pathways of carbohydrate metabolism. Differ- 
entially labeled compounds such as glucose, ribose, 
gluconolactone, acetate and glutamate were used as 
substrates, The utilization of these compounds has 
been compared in spores from Tilletia caries, Race 
T-10 and Tilletia contraversa, (dwarf bunt), Race 
T-10 rapidly decarboxylates all the substrates listed 
above while the dwarf bunt rapidly decarboxylates 
glucose but not glutamate-1-C!4, ribose-1-C}4 or 
gluconolactone-1-C!4, Studies are under way to 
determine whether the lack of oxidation is due to 
permeability barriers. Studies have also been made 
of the effect of temperature on glucose catabolism, as 
well as ATP which inhibits glucose utilization under 
certain conditions. 











1118. GLYCOGEN METABOLISM OF ASCITES TUMOR 
CELLS. Marshall W. Nirenberg (intr. by I. G. 
Leder). Natl. Inst. of Arthritis and Metabolic 
Diseases, Bethesda, Md. 

A general survey of "glycogen" and phosphorylase 
levels in a variety of ascites tumors and normal tis- 
sues has been carried out in order to determine 
whether a relative absence of phosphorylase activity 
is a distinguishing characteristic of ascites tumors. 
The following ascites tumors were studied: hepatoma, 
mast cell, sarcoma-37, lymphocytic leukemia, Ehrlich 
carcinoma, Krebs-2 carcinoma, plasma cell, and the 
HeLa carcinoma grown in tissue culture. Little total 
polysaccharide could be found in freshly harvested 
tumor cells. Phosphorylase activity was determined 
by the method of Sutherland (S, P. Colowick and N. O. 
Kaplan, Methods in Enzymology, Academic Press, Inc., 
1955), The phosphorylase activity of all of the tumors 
tested, including the ascites hepatoma, was approxi- 
mately 1/10 to 1/20 that of normal mouse liver. 
Addition of AMP to undialyzed tumor homogenates 
did not result in activation of phosphorylase. Since 
3-10% of the ascites cell suspensions consisted of 
contaminating normal erythrocytes and leukocytes, 
the phosphorylase activities herein ascribed to ascites 
tumor cells probably represent spuriously high values. 
Tumor homogenates incubated with added glycogen 
utilized the glycogen at very low rates. In marked 
contrast, homogenates of normal mouse tissues had 
appreciable phosphorylase activity and could rapidly 








degrade added glycogen. Qo values from 20 to 40 


Were obtained with tumor homogenates, Glucose-1- 
phosphate and glucose-6-phosphate were catabolized 
at approximately equal rates. The ascites tumors 
could therefore neither store nor utilize appreciable 
quantities of glycogen whereas the normal tissues 
Could do both. 
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1119. IN VIVO SYNTHESIS AND TURNOVER OF 
COLLAGEN. Nancy L, Noble, J. Frederick 
Woessner, Jr., Kung- Ying Tang Kao and Robert J. 
Boucek (intr. by G. T. Lewis). Howard Hughes 
Med, Inst., Miami, Fla. 

The rate of collagen deposition in sponge biopsies 
has been studied in 82 male and 79 female rats. Col- 
lagen (mg/gm. sponge implant) was plotted as a func- 
tion of tissue age (6-300 days). Rate equations were 
derived which closely approximated these data and 
which permitted a calculation of net synthesis of 
collagen over any time interval. In further experi- 
ments, a single intraperitoneal injection of 2-C14 - 
lysine was administered after the sponge-connective 
tissue had been allowed to develop for 20-300 days. 
The sponges were removed 16 hr later and the amount 
of labeled collagen determined from the content of 
c!4 -hydroxylysine, In 6 male and 10 female rats 
there was no change in the amount of labeled collagen 
synthesized in 16 hr in the 20- to 300-day-old tissue, 
Since the net synthesis of collagen (calculated from 
the rate equations) dropped from a high value to 
almost zero during the period of from 20 to 300 days 
while the total synthesis (isotopic data) remained 
constant, it appeared that degradative metabolic 
processes increased in importance during this period. 
The male rat tissue synthesized about 35% more 
labeled collagen in 16 hr than did the female. This 
difference probably accounts for the higher rate of 
net synthesis and higher stable concentration found in 
the male tissue. The male reached a stable collagen 
concentration of 347 mg/gm sponge by 100 days, 
whereas the female limit was 212 mg reached by 50 
days. From the above data it was possible to calculate 
a minimum half-life of 25 to 30 days for collagen 
turnover in the older "steady state" tissue. 








1120. AN EXCHANGE REACTION BETWEEN INOR- 
GANIC PYROPHOSPHATE (PP) AND ADENOSINE 
TRIPHOSPHATE (ATP) IN RAT LIVER MICRO- 
SOMES. G. David Novelli and A. N. Best.* Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

An apparently amino acid-independent PP-ATP 
exchange in rat liver microsomes was first observed 
by Hoagland (Biochim. et Biophys. Acta 16:288, 1955). 
In its simplest terms, the reaction can be formulated 
as follows: ATP + X=—AMP - X+ PP. The prop- 
erties of this exchange system were studied in the hope 
of casting some light on the mechanism of the reaction, 
The exchange system is very stable, since storage at 
-20°C for over a year results in little loss in activity. 
Repeated freezing and thawing gradually leads to a 
complete loss of activity. Dialysis against 0.25 M 
sucrose results in only a 20% loss of activity, whereas 
dialysis against KCl or water leads to an almost 
complete and irreversible loss of activity. The activity 
is stable to treatment of the microsomes by RNAase, 
Versene and pyrophosphate, but not to deoxycholate. 
Incubation with hydroxylamine leads to inhibition of 
the exchange reaction, but not to ATP breakdown or 
to the formation of amino acid hydroxamates, sug- 
gesting further that the acceptor of the AMP moiety 
is not an amino acid, Occasional batches of micro- 
somes will catalyze the exchange of PP with GTP, 
CTP and UTP, but conditions for obtaining these 
exchanges in every preparation have not been achieved. 
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1121. EFFECT OF X-RADIATION ON SYNTHESIS 
AND STABILITY OF DNA IN VARIOUS RAT 
TISSUES. Oddvar F. Nygaard (intr. by J. P. 
Chandler). Atomic Energy Comm. Lab., Univ. of 
Michigan, Ann Arbor. 

In rats injected with thymidine-2-C 4 maximum 
incorporation of label into DNA was reached at 1 hr 
in spleen and thymus and at 3 hr in small intestine. 
Taking incorporation to mean synthesis of DNA we 
have studied the effect of x-radiation on this process 
at various times after exposure of the animals to 
doses ranging from 50 to 800 r. In agreement with 
findings of other workers using different precursors 
radiation caused rapid and extensive inhibition of DNA 
synthesis. With the highest doses the effect was 
greatest for thymus and least for intestine whereas 
with the lowest doses the order was reversed. Recov- 
ery of DNA synthesis after 400 r occurred first in 
the small intestine and last in the spleen. The over- 
shoot in synthetic activity was greatest in the thymus. 
Finally, we have studied the retension of label in DNA 
of the same tissues in control animals and after 
exposure to 400 r. Assuming that incorporation of 
thymidine-2-C!4 into DNA constitutes irreversible 
labeling of a cell until its next division the data 
obtained indicate that there was completely random 
loss of cells during the involution of spleen and thymus 
in the irradiated animals. For small intestine the 
retention of label depended on the time elapsed 
between injection of labeled thymidine and irradiation. 





1122. USE OF TRITIUM-LABELED STEROIDS AND 
PAPER CHROMATOGRAPHY TO QUANTITATE 
MICROBIAL STEROID CONVERSIONS. Robert E. 
Ober* and Carl S. Vestling. Dept. of Chemistry 
and Chemical Engineering, Univ. of Illinois, 
Urbana. 

The relative amounts of tritium-labeled steroids 
on paper strips can be determined from the traces 
made by a chart recorder used in conjunction with a 
windowless, gas-flow strip counter, a strip feeder and 
a counting rate. meter. The areas under the peaks 
corresponding to spots of radioactive steroid have 
been found to be proportional to the amounts of 
steroid present. This technique would appear to be 
generally applicable to small scale steroid conver- 
sions since all that is required is that the compounds 
can be labeled (e.g., according to K. E. Wilzbach, 
J. Am. Chem, Soc. 79:1013, 1957) and then separated 
by paper chromatography. We have used this tech- 
nique to estimate the relative amounts of substrate 
and products present after deoxycorticosterone (DOC), 
labeled by the Wilzbach technique, is incubated with 
growing cultures or buffer-washed cell suspensions of 
a gram-positive, spore-forming aerobe as yet uniden- 
tified. The products show Rr values (measured 
relative to DOC and calculated with reference to 4- 
pregnene-3, 11, 20-trione, L. M. Reineke, Anal. 
Chem, 28:1853, 1956) in the approximate range 0,06- 
0.3 in the benzene-formamide system. They absorb 
in the ultraviolet and reduce triphenyltetrazolium 
chloride. Hence, they appear to be hydroxylated 
derivatives of DOC. 
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1123. ENZYMATIC SYNTHESIS OF AN RNA-AMINO 
ACID COMPLEX. E. J. Ofengand,* F. H. 
Bergmann* and P. Berg. Dept. of Microbiology, 
Washington Univ. saan of Medicine, St. Louis, 
Mo. 

Amino acid-activating enzymes catalyze the fol- 
lowing reaction: AMP-PP+ amino acid ——— AMP. 
amino acid + PP. We have now shown that these 
enzymes also catalyze the subsequent transfer of the 
amino acid to ribonucleic acid (RNA). With purified 
valine-activating enzyme, ATP, Mg** and a specific 
E. coli RNA fraction, C!4-valine is converted to an 
acid-insoluble product. The bound C !4-amino acid is 
converted to an acid-soluble form by a) 0.01 N alkali 
at 20° for 5 min, b) 1 M neutral NH2OH, c) RNAase bu 
not DNAase and d) 0.05 N HC10, at 100° for 15 min, 
Omission of any one of the components of the enzyme 
reaction mixture shown above, or substitution of 
valine by other amino acids results in essentially no 
reaction (<1%). Replacement of the valine-enzyme 
with a methionine-activating enzyme leads to the 
incorporation of only methionine. Purification (100- 
fold) of the methionine-activating enzyme results in 
equal purification of the methionine-incorporating 
activity. With an E, coli extract which activates 
leucine, methionine, valine, tryptophane and phenyl- 
alanine, these amino acids also become linked to the 
RNA, The extent of incorporation of each of the above 
amino acids varies and is directly proportional to the 
amount of RNA added, Substitution of the purified E, 
coli RNA by RNA from yeast, Azotobacter vinelandii, 
Yat liver, TYM and TMV, or with enzymatically syn- 
thesized polynucleotides reduces the amino acid incor- 
poration to less than 5%. 








1124. BACTERIAL METABOLISM OF 5-HYDROXY- 
TRYPTAMINE,. Evelyn L, Oginsky, R. Bradley 
Sack* and Elizabeth C. Tabbutt.* Bacteriology 
Dept., Univ. of Oregon Med, School, Portland. 
Ten bacterial cultures able to utilize 5-hydroxy- 

tryptamine (5-HT) as sole carbon source have been 

isolated by soil enrichment procedures. All are gram- 
negative rods, with different taxonomic physiological 
characteristics. Manometric studies demonstrated 
that organisms grown on 5-HT synthetic agar oxi- 
dized 5-HT rapidly, with uptake of 13-16 uM O and 
release of 11M NH;/:M 5-HT. However, organisms 
harvested from tryptone-yeast extract media oxidized 
5-HT only after overnight incubation of cell suspe 
with 5-HT; washed, "adapted" cells tested with fresh 
5-HT gave comparable O and NH3 values, Ability to 
oxidize 5-hydroxyindoleacetic acid (5-HIAA) accom- 
panied 5-HT oxidation. With the culture selected for 
detailed investigation of 5-HT metabolism, transitory 
accumulation of 5-HIAA during 5-HT oxidation could 
be demonstrated by paper chromatography. Cells 
grown with, or "adapted" to, 5-HT or tyramine con- 
comitantly acquired the ability to oxidize the heter- 
ologous substrate, although at a lower rate than 
homologous substrate. The oxidation rates of both 
amines by cells "adapted" to either were equally 
dependent on the concentration of substrate used for 
the prior incubation. Cell-free extracts have not 
shown amine oxidase activity, even with supplementa- 
tion, The present data are so far consistent with 
bacterial metabolism of 5-HT to 5-HIAA, as in mam- 
malian tissue, but 5-HIAA is subject to further, and 
profound, degradation by bacteria, (Supported in part 

by PHS Grant No. E-1837.) 

















| to the 
ied E, 
landii, 
y Syn- 
d incor- 





BIOCHEMISTRY 


1125, ACTION OF CL. HISTOLYTICUM EXOEN- 

ZYMES ON COLLAGEN AND GELATIN. James D. 

le (intr. by George M. Guest), Dept. of Biologi- 
cal Chemistry, Univ. of Cincinnati College of 

Medicine, Cincinnati, Ohio. 

Collagenase preparations obtained from Cl. 
histolyticum culture filtrates contain several 
proteases, one or more of which appear to be 
required along with collagenase itself to solubilize 
fibrous collagen. Two of these proteases are 
gelatinases which liquify gelatin with the production 
of relatively large peptides. They travel in opposite 
directions during electrophoresis on starch. They 
are both inhibited by histolyticus antitoxin. A third 
enzyme is an amino-peptidase requiring Mn**. This 
peptidase does not liquify gelatin but acts on gelatin 
liquified by trypsin or by the above-mentioned 
gelatinases. It also acts on N-terminal glycine tri- 
peptides or dipeptide esters but not on dipeptides. It 
is not required for the solubilization of collagen since 
it is inhibited by 1 x 10-5 M EDTA whereas col- 
lagenase action is not. A fourth enzyme does not 
liquify gelatin but produces discrete, small peptides 
from gelatin or from an enzymatic digest of gelatin. 

It was obtained after treatment of the enzyme mixture 
with histolyticus antitoxin followed by electrophoresis 
on starch and elution. This enzyme was always found 
in fractions containing collagenase action. The unique 
characteristics of the fourth enzyme and the signifi- 
cance of the other proteases will be discussed. 


1126. CDP-POLYNUCLEOTIDE PHOSPHORYLASE. 
Peter S. Olmsted (intr. by R. H. McCoy). Bio- 
chemistry Dept., Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

An impure enzyme has been isolated from Micro- 
coccus lysodeikticus which catalyzes the polymeriza- 
tion of ADP to form polynucleotides, but has no 
activity toward GDP, CDP or UDP. (Olmsted, Bio- 
chem. Biophys. Acta, in press), A partial purufication 
of the CDP polymerizing enzyme has now been 
achieved which has only slight residual activity toward 
ADP. CDP-polynucleotide phosphorylase is much 
more readily destroyed by the following treatments 
than is ADP-polynucleotide phosphorylase: trypsin 
or papain digestion, extremes of pH (6 or 11), or 
heating. In the partially purified preparation a number 
of ions appear to inhibit CDP polymerization prefer- 
entially, and 10° 3M PCMB greatly reduces it without 
affecting the residual ADP activity. 10-2 M Ba** on 
the other hand appears to inhibit ADP polymerization 
preferentially. Attempts at complete separation of the 
CDP- and ADP- polynucleotide phosphorylases on ion 
exchange or DEAE- cellulose columns have thus far 
been unsuccessful, 














Orrell 


1127, PHYSICAL-CHEMICAL STUDIES OF £-LIPO- 
PROTEIN. J. L. Oncley and E. pore-Gomeo;* 
Dept. of Biologic emistry, Harva ed, 
School, Boston, Mass, 

The 8 -lipoproteins of normal human plasma have 
been fractionated by the method of Oncley, Walton and 
Cornwell (J. Am, Chem. Soc. 79:4666, 1957). Most of 
this work has been carried out on the relatively 
homogeneous fraction which these authors designate 
as fraction III-B. This material has an average 
hydrated density of about 1.0315 at 25°C, and a S¢ 
value of about 6.38. Physical-chemical studies 
include measurements of intrinsic viscosity (0.033) 
dl/g) hydrated and unhydrated density, electrophoretic 
mobilities (-3.2 x 107° at pH 8.6, 0.1 ionic strength 
barbiturate buffer), and ultracentrifuge sedimentation 
or flotation rates. The ultracentrifuge studies have 
been conducted in a series of solvents with densities 
varying from 1.10 to 1.00, Analysis of these ultra- 
centrifuge studies indicates that a large part of the 
heterogeneity of these preparations is caused by the 
variations in density of the various 8-lipoproteins, 
and the evaluation of a distribution function in terms 
of varying density and size of the lipoprotein mole- 
cules is attempted, using the method of Williams and 
Baldwin. The distribution with regard to lipoprotein 
hydrated density is closely approximated by a normal 
distribution of average density 1.0315 and standard 
deviation 0.0062. The lipoprotein molecules appear 
to be nearly spherical, with diameters of the order of 
190 + 20 A. There is evidence that the density of the 
8-lipoprotein molecules increases as the diameter 
decreases, This would seem to be in agreement with 
the present ideas concerning the metabolism of the 
f -lipoprotein family of molecules. 





1128. PREPARATION AND MOLECULAR WEIGHT 
STUDIES OF ASCARIS MUSCLE GLYCOGEN. 
Stanley A. Orrell, Jr.* and Ernest Bueding. Dept. 
of Pharmacology, Louisiana State Univ., Med. 
School, New Orleans, 

Glycogen was obtained from homogenates of 
Ascaris muscle and of rabbit liver by ultracentrifu- 
gation (36,000 g; 90 min; 2°C), repeated washings with 
a chloroform-octanol (3:1) mixture, followed by treat- 
ment with trypsin and chymotrypsin and subsequent 
ultracentrifugations and re-washings with the 
chloroform-octanol mixture, During the initial 
centrifugation 70% of Ascaris glycogen and over 95% 
of liver glycogen were recovered in the residue. 
Throughout all purification procedures variations in 
PH did not exceed the limits between 6.5 and 8.0. 
Analysis of the purified material yielded calculated 
values for C, H and O, and less than 0.005% protein. 
Ultracentrifugal analysis revealed average S values of 
600-1000 (Ascaris) and of 500-1100 (liver), These 
values were corroborated by light-scattering measure- 
ments (turbidimetric and angular), S value distribu- 
tions (Baldwin: J. Am. Chem. Soc. 76:402, 1954) of 
Ascaris glycogen revealed considerable skewness in 
the region of increasing molecular weight, with 
significant percentages near molecular weights of 
1 x 10° and up to 500 x 10°. In the absence of 
reliable diffusion measurements molecular weights 
were estimated assuming a spherical molecule, thus 
yielding minimal values, Ultracentrifugal analyses 
before and after precipitation of Ascaris glycogen 
from aqueous solution with ethanol and drying yielded 
identical S value distributions. The characteristics 
of liver glycogen will be compared with those of 
Ascaris glycogen, (Supported by NIH grants E-668 
and 2E-10.) 
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1129. EXPERIMENTS WITH P?2-LABELED SYN- 
THETIC RNA. Priscilla J. Ortiz* and Severo 
Ochoa. Dept. of Biochemistry, New York Univ. 
College of Medicine, New York City. 

Labeled RNA (poly AGUC) was prepared with 
Azotobacter vinelandii polynucleotide phosphorylase 
from an equimolar mixture of ADP32 (A-R-P32-P 32) 
and non-labeled GDP, UDP and CDP. The polymer 
was hydrolyzed a) with snake venom phosphodiester- 
ase and b) with spleen phosphodiesterase to nucleo- 
side-5'-monophosphates and nucleoside-3'-mono- 
phosphates, respectively. The products were 
separated by paper electrophoresis or ion-exchange 
chromatography. In case (a) the only labeled nucleo- 
tide was 5'-AMP (specific radioactivity, 25,814 
cpm/uM mononucleotide) while in case (b), 3'-AMP, 
3'-GMP, 3'-UMP, and 3'-CMP were all labeled 
(specific radioactivities, 7580, 7627, 7592 and 5677, 
respectively). The specific radioactivity of the 
polymer (cpm/uM mononucleotide) was 8393. A con- 
trol mixture of P32-labeled polyadenylic acid 
(specific radioactivity, 64,350 cpm/“M mononucleo- 
tide) with non-labeled polyuridylic and polycytidylic 
acid, yielded labeled 3'(2')-AMP (specific radio- 
activity 66,020 cpm/.M) and non-labeled 3'(2')-UMP 
and CMP on alkaline hydrolysis. These and previous 
studies (Heppel, Ortiz and Ochoa, J. Biol. Chem., in 
press) of the ribonuclease digestion products of poly 
AGUC demonstrate that polynucleotide phosphorylase 
catalyzes the synthesis of true copolymers. 








1130. ETHANOLAMINE AND ITS N- METHYL 
DERIVATIVES IN RATS RECEIVING 2-AMINO-2- 
METHYL-1-PROPANOL. Charlotte E. Outland,* 
Edward H. Mealey,* William J. Longmore* and 
Dwight J. Mulford. Dept. of Biochemistry, Univ. 
of Kansas, Lawrence. f 
Male rats, 21 days of age and weighing between 40 

and 50 gm, were fed low choline diets A and B con- 

taining 5 mg of 2-amino-2-methyl-1-propanol 

(2A2M1P) per gram of food. Both diets contained 

yeast 6%, agar 2, salt mixture 4, CaCO, 1,1-cystine 

0.3, lard 19.9 and Natola 0.1. Diet A contained casein 

18% and sucrose 48.7% while diet B contained casein 

42 and sucrose 24.7. Of the animals on diets A and 

B for 6 days 87% and 98%, respectively, had hemor- 

rhagic kidneys. When either choline, dimethylethanol- 

amine or monomethylethanolamine was added to both 
diets at levels ranging from 0.0072 to 0.0108 mM/gm 
of food, the number of animals with kidney lesions was 
markedly lower than that of the control animals. 

When ethanolamine was fed at levels ranging from 

0.0072 to 0.164 mM/gm of food, the occurrence of 

kidney lesions was nearly the same as that of the 

control animals above. Choline, dimethylethanol- 
amine and monomethylethanolamine in saline were 
injected intraperitoneally into animals receiving 
either diet A or diet B containing 2Am1P. The num- 
ber of kidney lesions in these animals was low when 
compared with that of the control animals which were 
injected with saline. When ethanolamine was injected 
at the same levels, the occurrence of damaged kid- 
neys was not too different from that of the control 
animals. When 2A2M1P was injected intraperito- 

neally and either ethanolamine or one of its N- 

methyl derivatives was added to the diet, the results 

were essentially the same as those above. These 
observations suggest that 2-amino-2-methyl-1- 
propanol may interfere with the mechanism involved 
in the conversion of ethanolamine to monomethy- 
lethanolamine. 
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1131. BIOASSAY OF INSULIN USING MOUSE 11 
HEMIDIAPHRAGMS. Jiro Oyama* and R. Lorime 
Grant. Div. of Pharwacslegr F00d cad Daa 
Admin., Washington, D. C. 

Paired hemidiaphragms from 5 male mice were 
pooled and incubated in a modified Krebs-Ringer- yie 
bicarbonate-glucose medium with one of each pair phe 
exposed to insulin and the other serving as the con- of | 
trol. The extra glucose uptake produced by the fra 
insulin was determined. The influence of incubation § tub 
time, glucose concentration and ionic composition of § fixe 
the medium were studied. The basal glucose uptake § G, | 
increased linearly when the glucose concentration g § bet 
the medium was raised from 0.5 to 2.0 mg/ml but. § 1.7 
leveled off with higher concentrations of glucose. 4 § 509 
bicarbonate concentration of 50 mM/l. produced an use 
optimal glucose uptake. Replacing Na by K up to 75 § cat: 
mM/1. had little effect on glucose uptake but at 100 § and 
mM/1. of K the uptake was reduced to about 50%. ag tior 
progressive inhibition of glucose uptake was observei 
with increasing concentrations of Mg. Basal glucose 
uptake values of mouse diaphragms were more than 
twice those obtained under the same conditions using 
rat diaphragms. A plot of extra glucose uptake 
against log concentration of insulin is a straight line 
over the range 10-5 to 10-3 units/ml of insulin. The 
slope of this line increases with increasing glucose 
in the medium but measurements of extra glucose 
uptake become less reliable at the higher glucose 
concentrations. This method will be applied to the 
determination of insulin in the blood. 

1132. INTERRELATIONSHIPS IN AMINO ACID AND 
METAL TRANSPORT. P. R. Pal (intr. by H. N. 
Christensen). Dept. of Biological Chemistry, 

Univ. of Michigan, Ann Arbor. 

To explore the possible role of chelation in amim§ 113: 
acid transport, as well as the role of chelators in ] 
metal transport, ascites tumor cells have been in- q 
cubated in Krebs-Ringer bicarbonate medium con- 1 
taining labeled Fe, Cu, Zn or Mn in the presence or a 
absence of amino acids. If a metal ion forms a s 
permeating complex with amino acids, its influx f 
should rise with the amino acid influx. If no per- and 
meating complex is formed, the presence of the grot 
extracellular amino acid will slow the metal influx J shot 
to the extent that chelation of the metal is increased § Tes} 
An acceleration of metal influx through amino acid — tte 
chelation within the cell is not expected, because the — fast 
cell interior already has an enormous metal- the | 
chelating activity; metal influx appears to be limited § How 
by a barrier rather than by the inside chelator level § in m 
Only retardation of Cull and ZnII uptake was observag tion 
during amino acid concentration; of the 4 metals deci 
only MnII showed intensified uptake in the presence § slyc 
of amino acids, specifically with lysine, arginine am§ hyp 
ornithine and especially with the stronger chelator, § "ang 
diaminobutyric acid. Neutral amino acids had small§ glyc 
effects; pyridoxal addition changed these to strong the ] 
retardations. At low Mn loads 0.05-10 mM glu male 
also accelerated Mn uptake but in contrast to d The: 
butyrate the effect was nearly lost at 0.05 mM Mn. §& by N 
In contrast penicillamine sharply retarded Mn conc 
although relatively large amounts of the amino acid § dre 
entered the cell. Therefore, accelerated metal- A-5% 


uptake depends on the nature of both the metal and 
the amino acid chelator. 
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1133. SEROLOGICALLY ACTIVE LIPOPOLY- 
SACCHARIDES OF TUBERCLE BACILLI. Mary 
C. Pangborn, Div. of Labs. and Research, New 
York State Health Dept., Albany. 

Pyridine extracts of acetone-dried tubercle bacilli 
yielded a mixture of lipides from which a saturated 
phospho-lipopolysaccharide fraction amounting to 3% 
of the bacillary dry weight was separated. From this 
fraction, 2 lipopolysaccharides reacting with sera of 
tuberculous patients were isolated. One, Fraction A, 
fixes complement with such sera; the other, Fraction 
G, does not fix complement but can block the reaction 
between serum and Fraction A. Fraction G had P 
1.73%, inositol 10.54%, mannose (carbazole method) 
50%. Chromatography on silicic acid proved less 
useful than solvent precipitation methods for purifi- 
cation of these substances. Fractionation procedures 
and chemical and serologic properties of both frac- 
tions will be discussed. 


1134. SEX DIFFERENCES AND EFFECTS OF AGE, 
PYRIDOXINE DEFICIENCY AND HYPOPHYSEC- 
TOMY ON RAT ADRENAL GLYCOGEN. Evange- 
line Papageorge and Ruth B. Slentz.* Biochemistry 
and Biology Depts., Emory Univ., Emory Univer- 
sity, Ga. 

Adrenal glycogen was determined in 24-hr-fasted 
and in non-fasted Sprague-Dawley rats of several age 
groups ranging from 34 to 217 days old. Females 
showed significantly lower concentrations than cor- 
responding males in all age groups, but particularly 
after 8 wk old, and this in both fasting and non- 
fasting states. Adrenal glycogen rises with age in 
the young male but falls with age in the young female. 
However, concentration is always higher after fasting 
in normal animals of either sex. Pyridoxine depriva- 
tion diminishes age and sex differences and also 
decreases the effect of food ingestion on adrenal 
glycogen level especially in the male. The effect of 
hypophysectomy was suited only in male rats which 
Tanged in age from 5 to 7 months. Fasting adrenal 
glycogen concentration in these animals remained at 
the low level characteristic of the 5- to 7-wk-old 
male rate and was unaffected by the ingestion of food. 
These observations support the hypothesis suggested 
by Noble and Papageorge (1955) that adrenal glycogen 
concentration in the rat may reflect the state of 
adrenocortical activity. (Supported by PHS Grant 
A-523(C2).) 








Patterson i 


1135. INCORPORATION OF ACETATE INTO LIPIDS 
OF HUMAN LEUKOCYTES. Edward J. Pastore 
and Fabian J. Lionetti (intr. by F. Marott Sinex). 

s emistry, Boston Univ. School of 

Medicine, Boston, Mass. 

Human leukocytes obtained by fibrinogen sedimen- 
tation were incubated manometrically at 37 C. Mor- 
phologic integrity was assessed by microscopic 
examination (phase contrast) and by oxygen consump- 
tion. In the range of 40-100 million cells per flask 
the respiration was linear with the cell number. Sig- 
nificant quantities of acetate-1-C-14 were decarbox- 
ylated to C-14-O,. The rate of conversion to C-14-0, 
was twice the rate found with acetate-2-C-14. Intact 
cells were also found to incorporate significant 
amounts of radioactivity into lipids. There was no 
incorporation of acetate by erythrocyte controls. The 
specific activity increased from 0 to 4hr. The 
specific activity of the long chain fatty acids was es- 
sentially the same with either acetate-1-C-14 or 
acetate-2-C-14. Fractionation of the total lipid 
revealed approximately 75% of the activity in the long 
chain fatty acids, 20% in the digitonide supernatant, 
and 3% in the digitonide cholesterol. Further char- 
acterization of the fatty acid biosynthesis has shown 
that it is not affected by the addition of ATP or DPN 
to the media. The incorporation was not markedly 
affected in an anaerobic environment. The mech- 
anism of 2 carbon biosynthesis in leukocytes will be 
interpreted in terms of current theories of fatty acid 
synthesis. 


1136. LEUCINE AMINOPEPTIDASE FROM AN 
ASCITES TUMOR. Elizabeth K. Patterson. Inst. 
for Cancer Research and Lankenau Hosp. Research 
Inst., Philadelphia, Pa. 

Protein containing preparations essentially free of 
nucleotide and showing relatively high leucine amino- 
peptidase activity have been isolated from Lettré 
Ehrlich mouse ascites tumor cells. The nucleotides 
were separated from the nucleoprotein-like complexes 
obtained by use of a small scale modification of the 
essential steps of Binkley's (J. Biol. Chem. 228:559, 
1957) peptidase purification procedure. The super- 
natant fraction from cell homogenates was subjected 
to prolonged digestion with trypsin and chymotrypsin 
and then submitted to a 4-step purification procedure 
for removal of nucleotides. The peptidase was iso- 
lated after each step by salt-alcohol precipitation. 
Successive use of ribonuclease and snake venom 
esterase split off part of the nucleotide and the re- 
maining portion was removed by treatment with 2 M 
guanidine, ATP and repetitive shaking with Norit A. 
The resulting preparations had 3-10% of the original 
activity and specific activities (C,20-33)1000-2000 
times those of the cell homogenates. Ultraviolet 
absorption curves were typical of proteins with a very 
low content of aromatic amino acids. A partial amino 
acid analysis by paper chromatography showed the 
presence of at least 8 amino acids. Preliminary 
characterization of these enzyme fragments indicated 
that they have been properties in common with the 
all-protein leucine aminopeptidase purified from 
hog kidney by Spackman, Smith and Brown (J. Biol. 
Chem. 212:255, 1955). 








Peifer 


1137. INFLUENCE OF TOTAL CALORIES, FAT 
CALORIES AND FAT UNSATURATION ON BLOOD 
LIPIDES. James J. Peifer* and Walter O. Lund- 
berg. Hormel Inst., Univ. of Minnesota, Austin. 
An experiment was performed to evaluate simulta- 

neously the influence of total calories, fat calories 

and fat unsaturation on levels of cholesterol and other 
lipides in the blood of miniature pigs. Groups of 

weanling male minipigs were fed diets containing 18% 

protein and 0.5% cholesterol, differing as follows: I) 

high calorie (37% above maintenance requirements), 

18% fat; I) maintenance calorie, 18% fat; III) high 

calorie (same caloric intake as I), 5.6% fat. Each 

group was further divided into 2 subgroups, a and b, 

whose fat intake was mainly beef tallow or corn oil, 

respectively. After 8 months, groups IIa and IIIb 
continued to maintain low plasma cholesterol levels, 

112 and 111 mg%, respectively; corresponding values 

for groups Ia and Ib were almost 100% higher; groups 





Ila and Ib had intermediate plasma cholesterol levels. 


In this experiment, fat calorie intake was the most 
important factor influencing blood cholesterol. There 
appeared to be some tendency toward lower blood 
cholesterol levels in the groups receiving corn oil, 
but the effect was not great, and occurred consistently 
only in group IIb. No effects attributable to total 
calories per se were observed. Results of the frac- 
tionation and analysis of plasma lipides will be 
presented and discussed, including fatty acid distrib- 
ution in cholesterol esters and phospholipides. 


1138. ULTRACENTRIFUGAL ANALYSIS OF RIBON- 
NUCLEOPROTEINS FROM TWO SUBFRACTIONS 
OF RAT LIVER MICROSOMES. Mary L. Peter- 
mann, Mary G. Hamilton,* Barbara B. Burkholder* 
and Ellen I. Easter.* Sloan-Kettering Inst. for 
Cancer Research, New York City. 

Two fractions of rat liver have been compared: 

I, large microsomes, sedimented at 70,000 x g for 50 

min in 0.79 M sucrose; and II, small microsomes, 

sedimented at 105,000 x g for 3 hr from the super- 
natant of I. Both fractions were washed with buffered 

0.79 M sucrose (plus 5 x 10-4 M KjHPO,, KH»PO,, 

and MgCl», to preserve the nucleoproteins) and 

resuspended in the same buffer without sucrose. 

On ultracentrifugal analysis at pH 8.2 in 0.10 M 

KHCO, plus 4 x 10-4 M K,HPO,, 4 x 10-4 M KH,PO,, 

and 14 x 10-4 M MgCl, the ribonucleoprotein (RNP) 

extracted from I was almost entirely in the B form 

(79 S), while the RNP from II was about 30% C (63 S). 

At lower pH, or with more magnesium, however, 

relatively less C was found in II; and degradation of 

I (or of purified RNP) has occasionally produced 

small amounts of C. Nevertheless it appears that B 

and C do reflect distinct types of RNP, which differ 

in 3 ways: 1), their relative amounts differ in vari- 
ous physiological and pathological states (Cancer 

Research 16:620, 1956); 2), they are concentrated in 

different microsomal subfractions; and 3), while both 

types of RNP can exist in several forms, their 
responses to changes in pH and magnesium concen- 
tration are quantitatively different. 
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1139. A VARIABLE GRADIENT DEVICE FOR CHRO- 
MATOGRAPHY. Elbert A. Peterson and Herbert 





A. Sober. Lab. of Biochemistry, Natl. Cancer 

Inst., Bethesda, Md. 

During work on the chromatographic scanning of 
complex protein mixtures it became evident that a 


means of making small changes in the elution gradiey 


would be of considerable value. Although many gra- 
dient devices were described in the literature, none 
offered the flexibility in adjustment that was desired, 
Accordingly, a type of mixer has been developed 
which makes it possible to effect any desired change 
in the gradient, permitting the spreading or com- 
pressing of any portion of the chromatogram at will, 
and facilitating the exploratory work which is a nec- 
essary part of every investigation of a new mixture, 
The apparatus consists essentially of a number of 
identical mixing chambers connected in series ina 
compact form, and all the information necessary to 
reproduce a given gradient can be expressed ina 
short series of numbers representing the concentra- 
tions of eluting agent to be used in the chambers. 
Since the total volume can be increased or decreased 
without affecting the shape of the gradient, changing 
the scale of a chromatographic experiment is facili- 
tated. Different molecular or ionic species in the 
eluting mixture can be given independent gradients, 
and it is possible to select pH and molarity gradients 
independently. The principle of the device will be 
discussed, and methods for calculating the gradients 
will be presented. 


1140. METABOLIC STUDIES ON MUSCLE FIBERS 

FROM RATS AND HUMANS. R. D. Peterson, C. 

H. Beatty, R. M. Bocek* and E. S. West. Bio- 

chemistry Dept., Univ. of Oregon Med. School, 

Portland. 

Since levels of constituents do not reflect metabolir 
activity of tissues, it seemed of interest in our studies 
of rat and human muscle constituents to develop a 
preparation in which metabolism could be compared 
with levels. Bundles from forepaw and fibers from 
adductor muscles of hindpaw (averaging 25 mg) of 
fed rats were compared. The maximum decrease in 
Qo, of both preparations in Krebs phosphate or tris 


buffered media was 17% in the second as compared 
with the first hour and Qo, was approximately half 





the value for diaphragm. Levels of creatine phosphatt} 


in bundles and fibers averaged 25.8+4.0 S.E. and 29.% 
1.6 mg/100 gm respectively. ATP + ADP values for 
the 2 preparations were 22.0+2.5 and 20.9+1.0 mg/ 
100 gm. Little ATP + ADP was found in the medium. 
CrP was present in the media of the bundle (22.3:2.3 
mg/100 gm) and fiber (14.3+1.5 mg/100 gm) prepa- 
rations. Glucose uptake of fibers (1.25+.05 mg 
glucose/gm/hr wet wt) compared favorably with 
values reported for diaphragm muscle. HGF-free 
insulin (1.5 units/ml) doubled the glucose uptake of 
the fibers. Dog and human muscle fibers respire 
satisfactorily in phosphate buffered but not in tris or 
borate buffered media. Glucose uptake by fibers of 
muscle from patients ranged from .54 to 1.63 mg/ 
gm/hr (n= 6). (Aided by PHS grants A-1157 and 
A-213.) 
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1141. PHOSPHORYLATED DERIVATIVES OF 
MEVALONIC ACID. Alvah H. Phillips,* T. T. 
Tchen* and Konrad Bloch. Dept. of Chemistry, 
Harvard Univ., Cambridge, Mass. 

Yeast extracts capable of synthesizing squalene 
from mevalonic acid (MVA) in the presence of ATP, 
Mn*+ and pyridine nucleotides have been separated 
into 2 fractions, A and B, which are inactive sepa- 
rately but form squalene when combined (Daniellson 
and Bloch, unpublished). Fraction A, on brief incu- 
pation with ATP and Mn", catalyzes the formation 
of a phosphate ester of MVA (T. T. Tchen, J. Am. 
Chem. Soc. 79:6345, 1957). For the further metab- 
dlism of this compound, ATP is required. If MVA, 
ATP and Mn** are incubated with fraction A for 
longer periods of time a second derivative of MVA 
accumulates, as shown by paper chromatography. 
This second intermediate still contains a carboxyl 
group since it is formed from either 1-C!4-MVA 
or 2-C!4-MVA. Its chromatographic behavior is 
compatible with that of a diphosphate ester of MVA. 
Unlike MVA itself, the new intermediate is converted 
to squalene by enzyme fraction B alone and in the 
absence of ATP. These results indicate that 2 
phosphorylation steps occur before the MVA structure 
is decarboxylated to the isoprenoid precursor of 


squalene. 








1142. PROTEIN TURNOVER IN HUMAN CELL 
CULTURES. Karl A. Piez* and Harry Eagle. Natl. 
Inst. of Dental Research, and Natl. Inst. of Allergy 
and Infectious Diseases, Bethesda, Md. 

Human cell strains cultured on a glass surface or 
in suspension incorporated C !4-labeled amino acids 
from the medium into protein in the absence of net 
synthesis. The rate of that replacement-incorpora- 
tion was 0.7 - 1%/hr for all cell types and amino 
acids studied; and under similar conditions amino 
acids were lost from pre-labeled protein at the same 
rate. As shown by the coupling of labeled and un- 
labeled cultures, only a small fraction of the observed 
incorporation was due either to cell turnover, or to 
protein secretion followed by re-synthesis. It appears 
instead to be due to intracellular protein turnover, 
or to a direct exchange reaction. The effect of cell 
growth on the rate of turnover, and the effects of 
glucose and glutamine have also been examined. 








Pilgeram 


1143. INTERACTIONS OF HYALURONIC ACID WITH if 
COMPONENTS OF SYNOVIAL FLUID. Ward i] 
H. L. Holley,* D. Platt* and E. cotam 
ma Me r., Birm 
The. hyaluronic acid of synovial fluids ‘sanenne 

the behavior of the protein components. This influ- 
ence is especially important for normal and post- 
mortem human fluids. It is shown at pH 8.6 in the 
electrophoretic characteristics, in ultracentrifugation 
properties and in viscosity effects. Although generally 
such interactions seem the result of labile complexes, 
some evidence for more stable combinations exists. 
An electrophoretic component, called the Pi compo- 
nent, appears in many normal fluids at pH 8.6. This 
may be a more stable complex of hyaluronic acid with 
some other component, since it disappeared upon 
treatment with hyaluronidase. The mucin clot is a 
complex that precipitates at pH 4.0 but which disso- 
ciates at pH 8.6 into hyaluronic acid, albumin and 
small amounts of other proteins. In several clots, 
the hyaluronic acid seemed from the electrophoretic 
patterns to compose about 15% of the clot. These 
results are not compatible with the earlier results 
reported by Ogston and Stanier, unless the ''complex" 
dissociates completely at pH 8.6. 


1144. DEFICIENCIES IN THE LIPOPROTEIN LIPASE 

SYSTEM IN ARTERIOSCLEROSIS AND AGING. L. 

O. Pilgeram. Arteriosclerosis Research Lab., 

St. Barnabas Hosp., and Univ. of Minnesota School 

of Medicine, Minneapolis. 

The activity level of plasma lipoprotein lipase 
(LPL) cofactor was measured in normal subjects 
and in patients who had sustained a myocardial in- 
farction and had recovered for a period of 6 or more 
weeks. The cofactor measured represents the plasma 
factor or factors required for the in vitro activity of 
LPL. Arteriosclerotic subjects were found to possess 
a highly significant deficiency of LPL cofactor ac- 
tivity. The cofactor activity sustains a progressive 
decline in activity with advancing chronological age. 
At a given age, superimposed upon the deficiency 
occurring with increasing chronological age, there 
occurs an additional deficiency in the arteriosclerotic. 
Plotting the curve of cofactor activity versus 
chronological age indicates that all humans eventually 
attain pathological levels of LPL cofactor activity. 
However, the chronological age at which a subject 


‘attains a pathological level of LPL cofactor activity 


is variable, thus indicating that biochemical age 

and chronological age are not synonymous. It is 
proposed that this deficiency is an integral part of 
the etiological chemical sequence of events leading 
to arteriosclerosis. This working hypothesis draws 
support from observations by other laboratories that 
the clearing factor system (LPL system) is neces- 
sary for the metabolism of low density lipoproteins 
which accumulate in arteriosclerosis and species of 
which have been demonstrated to possess atherogenic 
properties. 








Pitot 


1145. STARVATION EFFECTS ON AMINO ACID 
CATABOLIC ENZYMES IN RAT LIVER. H. C. 
Pitot, J. H. Dent and T. Fe: (intr. by E. Farber). 

8. emistry, Tulane 

Univ. School of Medicine, New Orleans, La. 

It is well established that the activities of many 
rat liver enzymes decrease on starvation (e. g., 
Miller, J. Biol. Chem. 172:113, 1948). During studies 
of adaptive enzyme formation in rat liver, we found 
that certain enzymes respond to starvation by an in- 
crease in activity. When male white Wistar rats, 
130-160 gm, were maintained in wire-bottomed cages 
without food, but with an adequate water supply, for 
periods up to 7 days, tryptophan peroxidase, threonine 
dehydrase and serine dehydrase activities increased 
in amounts roughly proportional to the duration of 
the starvation period. The increments in dehydrase 
activities were as large as 10-fold after a 7-day fast, 
while tryptophan peroxidase activity increased 2- or 
3-fold during the same period. The increase in 
dehydrase activities occurred earlier than did that of 
tryptophan peroxidase. Heavier males (200-300 gm) 
showed an initial slight decrease, or no change in 
tryptophan peroxidase activity during the first few 
days of inanition. Histidase activity increased 
slightly after a 4- or 6-day period of starvation. 
These results are in line with those of some other 
workers (Brin et al., Arch. Biochem. & Biophys. 
61:384, 1956), who have shown increases in trans- 
aminase activities after 4 days of starvation. 





1146. CO, FIXING REACTIONS IN EXTRACTS OF 
PROPIONIBACTERIUM SHERMANII. Seymour H. 
Pomerantz (intr. by H. Gest). Dept. of Biochem- 
istry, Western Reserve Univ., Cleveland, Ohio. 
Extracts of P. shermanii were prepared by shaking 

cells in a Nossal shaker. The clear supernatant 

fraction between 5,000 and 25,000 x g gave a net 
fixation of CO. when incubated anaerobically with 
glucose, hexose diphosphate or glycerol. This was 

in accord with results of Wood et al. (Biochem. J. 

63:177, 1956) with sonic extracts. The dialyzed 0- 

90% ammonium sulfate fraction apparently contained 

oxalacetic carboxylase activity as measured by ATP 

stimulation of C!40., exchange with the 6-carboxyl of 
oxalacetate (OAA). However, when net synthesis of 

OAA from phosphopyruvate (PEP) and C!40, was 

studied, it was found that OAA was synthesized with- 

out stimulation by added ADP. This is indicative 

of PEP carboxylase, which has been found in plants 

but not reported in a heterotrophic bacteria. In the 

crude extract the apparent PEP carboxylase activity 
seemed to overshadow OAA carboxylase. At low 
concentrations of CO., which should favor PEP 
carboxylase activity, the PEP carboxylase activity 
was reduced by 30% and the OAA carboxylase by 

67%. However, it is not yet clear whether 2 separate 

activities are involved. Attempts at separation of 

these 2 apparent activities are in progress. 
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1147. CARBOHYDRATE COMPONENT OF ORO- 
SOMUCOID. Edwin A. Popenoe. Med. Dept., 
Brookhaven Natl. Lab., Upton, N. Y. 

Studies on the action of an enzyme of Clostridium 
rfringens on orosomucoid have been continued. 

With the enzymatic liberation of sialic acid from 

orosomucoid, there is an increase in the number of 

reducing groups. This increase is associated en- — 
tirely with the dialyzable fraction. Thus, sialic acid 
appears to be linked to the protein through its 
reducing group. Similar observations have been 
reported by other workers on other mucoid sub- 

stances. Periodate acts on the glycoprotein with a 

time curve that indicates 2 types of reaction; a 

rapid reaction complete in about 10 min at 5°, anda 

slower reaction which consumes only a small frac- 
tion of the amount of periodate consumed by the 
rapid reaction. When the glycoprotein is split by the 
enzyme, the dialyzable product containing the sialic 
acid reacts with periodate at the rapid rate. The 
non-dialyzable product of the enzyme action shows 
with periodate a slow reaction which consumes 
ultimately (6 hr) much more periodate than the slow 
reaction with the intact protein. The action of the 
enzyme makes accessible to periodate slowly re- 
acting groups which are chiefly in the non-dialyzable 
product. The rapid reaction of periodate with the 
intact glycoprotein apparently affects only the sialic 
acid; after 20-min reaction with periodate, the 
amounts of hexose and hexosamine are but slightly 

(if at all) decreased. The non-reactivity of these 

carbohydrate constituents in the glycoprotein mole- 

cule restricts the number of possible structures for 
the carbohydrate portion and strongly suggests the 
presence of <1,3>linkages. (Supported by the 

Atomic Energy Comm.) 





1148. PARTIAL PURIFICATION OF AN ENZYME 
SYSTEM FOR CHOLESTEROL SYNTHESIS. John 
W. Porter, Harold J. Knauss* and Gertrude 
Wasson.* VA Hosp., and Dept. of Physiological 
Chemistry, Univ. of Wisconsin, Madison. 

Bucher and associates (Bucher and McGarrahan, 
J. Biol. Chem. 222:1, 1956; Frantz and Bucher. J. 

La Chem. 206:471, 1954; Bucher: J. Am. Chem. Soe, 
5:498, 1953) have reported on the preparation and 

ane purification of an homogenate from rat liver 

that synthesizes cholesterol from acetate. Cofactor 
requirements (ATP, DPN, Mgt+ and a glycolytic 
substrate) have also been reported. In an extension 
of this work it has been found that the supernatant 
fraction can be further purified by ammonium sulfate 
precipitation. Only that fraction precipitating be 

40-80% saturation and the microsomal fraction are 

required for the synthesis of cholesterol from ac 

Cofactor requirements for this system are ATP, 

glutathione, Mg++, DPN, TPN and glucose-1-PO,. 

Removal of any one of the cofactors causes a com- 

plete or an almost complete elimination of sterol 

synthesis. 0.05 to 0.1 1M of acetate is incorporated 
into non-saponifiable compounds per 10 mg enzyme 
protein per 5 ml volume per 3 hr. About 4-8 times 
as much mevalonic acid is incorporated into non- 
saponifiable compounds under identical conditions. 

Products and intermediates formed by this system 

include cholesterol, a digitonin precipitable fraction 

that does not form a dibromide derivative, squalene 
and at least one petroleum ether soluble long chain 
acid. 
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1149. SPECIFICITY OF DNASE I. J. L. Potter,* 
U. R. Laurila* and M. Laskowski. Dept. of Bio- 
chemistry, Marquette Univ. School of Medicine, 
Milwaukee, Wis. 

It has been shown previously that products of 
DNase II digests can be further digested by DNase I 
(J. Biol. Chem. 215:269, 1955). From analysis of 
fragments of these digests it was concluded that 
DNase I preferentially attacks the linkage pPu-pPy 
(J. Biol. Chem. 224:751, 1957), whereas DNase II the 
linkage Pyp— Pup (J. Biol. Chem. 228:49, 1957). 
From a DNase II digest a fraction originally eluted 
with 1 M ammonium formate, pH 4.5, was rechro- 
matographed on a long column (30 cm). A fraction 
was obtained whose spectrum showed a predominance 
of adenine and some thymine. The whole fraction 
(Ey69 = 16) was subjected to the action of DNase I 
(0.5 mg) for 3 hr, at pH 7.0, with Mg. Two spots 
showing characteristic spectra were observed upon 
paper ionophoresis of the digest. The fast moving 
spot was identified as pTp by position and spectrum. 
The slow moving spot, which had a spectrum of A, 
was subjected to the action of purified phospho- 
diesterase (0.3 U, pH 9.0, 37°, 2hr). The mixture 
was ionophoresed and 2 spots, one corresponding to 
A the other to pA, were obtained in equimolar pro- 
portions. From these results it was concluded that 
the original fraction had a composition of ApApTp 
and that DNase I hydrolyzed it to ApA + pTp, in 
agreement with the postulated specificity. Several 
dinucleotides, including ApCp, were then tried as 
DNase I substrates, but none was attacked. This 
suggests that DNase I cannot attack oligonucleotide 
chains, terminated in 3'-phosphate, which are com- 
posed of less than 3 nucleotides. 





1150. CONVERSION OF THYMIDINE TO THYMIDINE 
NUCLEOTIDES IN VIVO. Richard L. Potter and 
Vina Buettner-Janusch (intr. by A. A. Christman). 
Atomic Energy Comm. Lab. and Dept. of Biological 
Chemistry, Univ. of Michigan, Ann Arbor. 

Rats were injected with C !4-thymidine (TDR) and 
tissues were removed at 2-min intervals and frozen 
in liquid nitrogen. The acid-soluble extract was 
separated into crude fractions corresponding to 
nucleoside and base, TMP, TDP and TTP by stepwise 
elution from ion-exchange columns. In the tissues 
examined the total counts in the nucleoside and base 
fraction reached a maximum in 2-min followed by a 
slow decline. In all cases the nucleotide fractions 
showed the following relative radioactivities at 2 
min: TMP>TDP>TTP. The subsequent distribution 
of label in these fractions was affected by the amount 
of carrier thymidine injected. In spleens from rats 
injected with 10 .M of thymidine (10X the usual 
amount) a reversal of the order of radioactivity of the 
nucleotide fractions was seen in the period 6-10 min 
post-injection, i.e. TTP > TDP > TMP. With 1.0 4.M 
of carrier the radioactivity of the TTP fraction did 
not exceed that of TMP and TDP during this period. 
Since the pool size of both TMP and TDP is believed 
to be much smaller than TTP (J. Biol. Chem. 226:381, 
1957), the tentative conclusion is drawn that under 
the conditions of these experiments the following re- 
_ sequence occurs: TDR ~ TMP ~ TDP - 

TP. 
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1151. BIOSYNTHESIS OF DIPHOSPHORYRIDINE 
NUCLEOTIDE. Jack Preiss (intr. by C. E. 
Anderson). Dept. of Biochemistry, Duke Univ. 
School of Medicine, Durham, N. C. 

Studies with nicotinic acid-C 14 indicated (Preiss, 

J. and Handler, P. J. Am. Chem. Soc. 79:1514, 4246, 

1957) that nicotinic acid ribotide (desamido NMN) and 

nicotinic acid-adenine dinucleotide (desamido DPN) 

are intermediates in the synthesis of DPN from nico- 
tinic acid by human erythrocytes. Enzymes respon- 
sible for the following sequence have been found in 
human erythrocytes, the supernatant of rat liver 
homogenates and autolysates of baker's and brewer's 

yeast: Nicotinic Acid + PRPP A_.Desamido NMN + 

PP; ; Desamido NMN+ ATP B_,Desamido DPN + 

PP; ; Desamido DPN + ATP + Glutamine C_.DPN+ 

AMP + Glutamate + PP;. Enzyme C has been purified 

60-fold from baker's yeast autolysate and shows an 

absolute requirement for the reactants shown plus 
both Mgt* and K+. At high concentration NH ,Cl sub- 
stitutes for glutamine. Azaserine is a potent inhibi- 
tor. Enzymes A and B are distinct from the enzymes 
which catalyze the equivalent reactions with nico- 
tinamide and NMN. The pathway shown is considered 
to be the prime mechanism for net DPN synthesis 
from nicotinic acid. 





1152. INTERRELATIONSHIP OF INORGANIC 
PHOSPHATE AND ADENINE NUCLEOTIDE 
POOLS OF MITOCHONDRIA. Berton C. Press- 
man (intr. by W. H. Peterson). Inst. for Enzyme 
Research, Univ. of Wisconsin, Madison. 

Both inorganic phosphate and adenosine nucleotides 
gradually accumulate within rat liver mitochondria on 
incubation at 30° in a form bound tightly enough to 
resist washing out with hypertonic sucrose. When 
the respective intramitochondrial levels of these 
substances are altered by varying their extramito- 
chondrial concentrations over wide ranges, their 
combined total molar quantity within the mitochondria 
remains constant, strongly implying a common bind- 
ing mechanism for all substances concerned. The 
observed binding rates are not directly related to the 
ability of a given molecular species to enter the 
mitochondrion, since isotopically labeled extramito- 
chondrial pools exchange rapidly with their intra- 
mitochondrial counterparts, even at 0° which inhibits 
net mitochondrial accumulations. Under appropriate 
conditions, adenosine triphosphate labeled with P32 
at either the terminal or penultimate phosphates 
exclusively, shows relatively little relocation of the 
label within the molecule or equilibration with the 
inorganic phosphate pool, suggesting that the 
adenosine triphosphate molecule, despite its size and 
high charge, enters the mitochondrion intact without 
prior degradation. A marked specificity is exhibited 
by the mitochondrial penetration and/or binding 
processes since neither any other phosphorylated 
species of all non-adenine nucleotides tested, nor 
isotopically labeled glucose-6-phosphate or pyro- 
phosphate accumulate appreciably within mitochondria 
under any conditions tested. Additional factors 
affecting the quantitative distribution of the intra- 
mitochondrial pools under study will be discussed 
aswell as their significance to mitochondrial organi- 
zation and oxidative phosphorylation. 


Prusoff 


1153. SYNTHESIS OF RIBOSIDES AND DEOXY- 
RIBOSIDES BY MOUSE LIVER IN VITRO. 
William H. Prusoff and Raymond A. Gaito.* Dept. 
of Pharmacology, Yale Univ. School of Medicine, 
New Haven, Conn. 

Administration of radioactive azathymine (6- 
methyl-as-triazine-3,5-dione) to mice resulted in the 
urinary excretion of relatively large amounts of free 
uracil, as well as azathymine riboside and other 
derivatives of azathymine (Abstracts Am. Chem. Soc. 
p. 2c, 131st meeting, April 7-12, 1957). The distri- 
bution of radioactivity in the cold acid-soluble frac- 
tions of various tissues derived from these mice 
followed the pattern observed in the urine; in addi- 
tion, the liver contained azathymine deoxyriboside. 
Incubation of mouse liver slices or homogenate with 
either radioactive azathymine or thymine resulted in 
the formation of the corresponding riboside and 
deoxyriboside. The particle-free fraction (100,000 x 
g) of a homogenate of mouse liver in 0.25 M sucrose 
or Tris buffer (0.05 M, pH 7.4) contained the major 
portion of the nucleoside-forming activity. Neither 
azathymine, azathymine riboside, nor azathymidine 
had an inhibitory effect on the formation of thymine 
nucleosides. This failure of the azathymine deriva- 
tives to inhibit the conversion of thymine to the 
nucleoside agrees with results obtained with mouse 
Ehrlich ascites tumor cells in vitro; these showed 
that azathymidine inhibited markedly the utilization 
for the biosynthesis of DNA-thymine, of thymidine 
synthesized de novo, but under the conditions tested, 
inefficiently that of preformed thymidine. 








1154. RELATION OF BLEEDING TIME TO COAGU- 

LATION OF BLOOD. Armand J. Quick and Clara 

V. Hussey.* Dept. of Biochemistry, Marquette 

niv., Milwaukee, Wis. 

Considerable information concerning the relation- 
ship of the bleeding time to defective coagulation is 
obtainable from clinical conditions in which the 
bleeding time is prolonged. In confirmation of other 
observations, it was found that in acquired thrombo- 
cytopenia the bleeding time is generally influenced 
by the number of platelets and the impairment of 
prothrombin consumption. In hereditary throm- 
basthenia, of which 2 families were available for 
study, the bleeding time was not found to be related 
to the number of platelets, but to their quality as 
measured by the prothrombin consumption time. In 
pseudohemophilia A, also known as von Willebrand's 
disease, the platelets were found normal in number 
and quality, but the prothrombin consumption time 
and the thromboplastin generation test were in a 
few instances slightly abnormal due to a defect ina 
plasma constituent. The bleeding time was usually 
prolonged but varied greatly. In pseudohemophilia 
B, a disease in which the bleeding resembles both 
that of hemophilia and of thrombocytopenic purpura, 
the bleeding time was markedly prolonged, the con- 
sumption of prothrombin very defective and the 
thromboplastin generation poor due to the lack of a 
plasma constituent. The platelets were normal in 
morphology, in number and in their piastrin (clotting 
factor) content. From these observations, it appears 
that a normal bleeding time depends on a factor sup- 
plied by platelets and also on a plasma constituent. 
(Aided by research grant H-1612 (C11), Natl. Heart 
Inst., PHS.) 
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1155. A LIPOPROTEIN LIPASE IN COW'S MILK.» T, 
W. Quigley, C. E. Roe and M. J. Pallansch (intr. 
by W. I. Patterson). Dairy and Meat Lab., 
EURDD, U. S. Dept. of Agriculture, Washington, 
D. C. 

A lipase, isolated from normal cow's milk, is 
similar to the lipoprotein lipase isolated from 
mammalian adipose and heart tissue by E. D. Korn 
and T. W. Quigley (Biochim. et biophys. acta, 18:143, 
1955). Fresh whole milk cooled and held overnight 
at 10°C. was heated to 37°C. and separated into 
cream and skim milk. The cream was washed with 
a 3-fold volume of distilled water at 37°C. and 
churned into butter at 15°C. The buttermilk was 
lyophilized. This powder was suspended in distilled 
water and exhaustively dialyzed against distilled 
water at 5°C. After dialysis, the suspension was 
brought to a concentration of 9.025 M NH, in order to 
solubilize the residual casein, and then centrifuged 
at 5°C. for 1 hr at 25,000 x g. The reddish brown 
precipitate, considered to be the microsomes of 
milk by R. K. Morton (Biochem. J. 57:231, 1954), 
was lyophilized and used as the enzyme source. The 
enzyme shows a high degree of substrate specificity 
in its hydrolysis of "activated" coconut oil (alpha- 
lipoprotein complexed to the coconut oil particle 
forming a pseudo-chylomicron), as compared to its 
hydrolysis of a plain coconut oil emulsion. Thus, the 
high substrate specificity identifies the enzyme asa 
lipoprotein lipase similar to those found in adipose 
and heart tissue. The milk lipoprotein lipase has a 
pH optimum at 9.5. It is activated by 0.03 M 
ammonium ions and inhibited by 0.3 M NaCl. Cal- 
cium ions inhibit the enzyme at a concentration of 
0.05 M, but activate it at 0.005 M. 








1156. INTERRUPTION OF THE PATHWAY OF 
HEMOGLOBIN SYNTHESIS BY A VALINE 
ANALOGUE. M. Rabinovitz and H. McGrath.* 
Dept. of Physiological Chemistry, Univ. of 
California School of Medicine, Berkeley. 

Rabbit reticulocytes which are incubated in 
saline containing a-amino--chlorobutyric acid, a 
valine analogue, lose their ability to incorporate 
other radioactive amino acids into hemoglobin. In- 
stead, these amino acids, such as phenylalanine or 
lysine, are incorporated to a greater extent into 
protein of the particulate fractions of the cell, 
principally into the ribonucleoprotein of the micro- 
some fraction. Phenylalanine incorporated in this 
manner readily exchanges with that of the free amino 
acid pool. Valine prevents the block in hemoglobin 
synthesis, and when added with labeled lysine to the 
already inhibited system, produces a stimulation of 
lysine incorporation into hemoglobin which is above 
that of the uninhibited control. The results are 
interpreted to mean that the analogue is incorporated 
into a ribonucleoprotein intermediate and prevents — 
its transformation to the final product. The stimula- 
tion occurring when the inhibition in reversed sup- 
ports the concept that such an intermediate accumu- 
lates during the inhibited period. 
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1157. CRYSTALLIZATION OF TETRAHYDROFOLIC 
FORMYLASE. Jesse C. Rabinowitz and W. E. 
Pricer, Jr.* Dept. of Biochemistry, Univ. of 
California, Berkeley, and Natl. Insts. of Health, 
Bethesda, Md. 

Tetrahydrofolic formylase, an enzyme originally 
described by Greenberg, Jaenicke and Silverman 
(Biochim. et biophys. acta, 17:589, 1955), catalyzes 

e revers reaction: formic acid + ATP + 
tetrahydrofolic acid =—10-formyl-tetrahydrofolic 
acid + ADP + P,. This enzyme has also been found 
in extracts of Clostridium cylindrosporum (J. Am. 

Chem. Soc. 78:4176, 1956), an organism which uses 

S aS a source of carbon, nitrogen and energy 
for growth. The enzyme has now been obtained in 
the crystalline state in 56% yield after a 12-fold 
purification from autolysates of this organism. The 
purification of the enzyme from the autolysate in- 
volves use of protamine sulfate, precipitation of 
inactive protein with ammonium sulfate and heat, 
and precipitation and crystallization of the enzyme 
with ammonium sulfate. The crystalline enzyme is 
homogenous by sedimentation, electrophoresis and 
diffusion. The molecular weight obtained by sedi- 

mentation is 230,000. The enzyme is stable over a 

period of months as a suspension of the crystals in 

50% ammonium sulfate. The crystalline enzyme is 

free of adenylate kinase and can be used for the 

quantitative determination of formic acid, tetra- 
hydrofolic acid and ATP. 











1158. BIOSYNTHESIS OF RADIOACTIVE ESTRADIOL 
AND CHOLESTEROL BY TESTICULAR HOMOG- 
ENATES FROM C-14 MEVALONIC ACID. Joseph 
L. Rabinowitz and James B. Ragland.* Biochem- 
istry Dept., Baylor Univ. College of Medicine, and 
the Methodist Hosp., Houston, Texas. 

C-14 Mevalonic acid (0.1 mc/mM) generously 
donated by Merck, Sharp and Dohme, Inc., was in- 
cubated with testicular homogenates obtained from 
patients with prostatic carcinomas. The techniques 
utilized were the same as described in Arch. 
Biochem. and Biophys. 64:285, 1956, for the incuba- 
tion of the homogenates and for the separation and 
purification of the carrier recovered estradiol and 
cholesterol. The recovered steroids maintained 
constant radioactive values after repeated purifica- 
tion, their derivatives (di-1-naphthoate for estradiol 
and the dibromide for cholesterol) showed correct 
melting points and no depression for mixed melting 
points with authentic samples and also maintained 
the same level of radioactivity plus or minus 10% 
of the radioactivity shown by the parent compounds. 
Large carrier doses (15 mg) were used of cholesterol 
and estradiol to recover the newly formed radio- 
active materials. The cholesterol exhibited a higher 
radioactive count than the estradiol recovered from 
the same testicular homogenate. This was found 
repeatedly in 3 different runs, each done in duplicate. 
The results add weight to the suggested postulation 
that cholesterol may be an important direct precursor 
for estradiol in testicular metabolism when studied 
by our techniques. 
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1159. REVERSIBILITY OF PHOSPHATE TRANSFER 
BETWEEN PHOSVITIN AND ATP. Murra’ 
Rabinowitz (intr. by John D. Gregory). Rockefeller 
Inst. for Med. Research, New York City. 
P32-labeled phosvitin prepared by phosphorylation 

with radioactive ATP using yeast protein phospho- 

kinase, as described previously, was found to react 
with ADP to form ATP. The most extensive transfer 
can be demonstrated if radioactive phosvitin is incu- 
bated with ADP and hexokinase-glucose in the 
presence of the highly purified enzyme. More than 
half of the radioactive phosphate on the phosvitin 
appeared in the hexosemonophosphate which acquired 

a higher specific activity than was present in the 

phosvitin. This indicates non-equivalence of the 

protein-bound phosphates with regard to the reverse 
reaction. Since the purified yeast enzyme was free of 
myokinase and ATP-ase, a direct iransfer to ADP 
could be demonstrated although a relatively small 
amount of ATP was formed. It is hoped that some 
data indicating the approximate position of the 
equilibrium between the protein-bound serine phos- 

phate (Lipmann and Levene, J. Biol. Chem. 98:109, 

1932) and ATP may be determined. 


1160. ISOLATION OF CYTOLIPIN H, A LIPID 
HAPTEN FROM HUMAN TUMOR TISSUE. 
Maurice M. Rapport, Nicholas F. Alonzo,* 
Liselotte Graf* and Vladimir P. Skipski.* Div. of 
Labs. and Research, New York State Dept. of 
Health, and Div. of Exptl. Pathology, Sloan- 
Kettering Inst., New York City. 

It is well established that rabbit antisera against 
mammalian tissue fractions can fix complement in 
the presence of substances extractable with organic 
solvents and therefore classified as lipids. Such 
antisera are much more readily obtained in 
response to tumor tissues than normal tissues. The 
chemical nature of the reactive components is com- 
pletely unknown. Only one mammalian lipid hapten, 
cardiolipin, has been chemically defined, although 
more complex erythrocyte haptens, water soluble 
and of relatively high molecular weight, are under 
active investigation. This study is concerned with 
the isolation and characterization of a water insol- 
uble, complex lipid hapten which accounts for a major 
part of the anti-lipid reactivity observed with most 
rabbit anti-human tumor sera. The substance, 
which has been named Cytolipin H, was isolated as 
follows. Chloroform-methanol extracts of human 
epidermoid carcinoma grown in rats were washed 
with water, and the lipid was chromatographed on 
silicic acid. A fraction eluted with 20% ethanol in 
hexane was further fractionated with ether-ethanol. 
The most active material was chromatographed on 
Florisil and recrystallized from pyridine-acetone. 
Cytolipin H is a phosphorus-free sphingolipid with 
4 residues: fatty acid, sphingosine, glucose and 
galactose. Quantities as small as 0.001 ug can be 
measured by complement-fixation. Cytolipin H 
reacts with antisera prepared against many types of 
human tumors. 














Ratliff 


1161. A NEW METABOLITE FROM DEOXYCHOLIC 
ACID. R. L. Ratliff,* P. D. Ray,* J. T. 
Matschiner,* Wm. H. Doty* and Edward A. Doisy. 
Dept. of Biochemistry, St. Louis Univ. School of 
Medicine, St. Louis, Mo. 

Previous studies by Bergstrom et al. (Z. physiol. 
Chem. 295:278, 1953) and Matschiner et al. (Fed. 
Proc. 13:261, 1954) have shown that deoxycholic acid- 
C' is metabolized by the rat principally to cholic 
acid-C!*. The latter group also demonstrated the 
presence of a small amount of metabolite in chro- 
matographic fractions more hydrophilic than cholic 
acid. To obtain this metabolite in larger quantities, 
40 mg of deoxycholic acid-24-C!* were administered 
by stomach tube daily for 6 days to each of 11 
surgically jaundiced rats. 77% of the administered 
C14 was recovered in the urine; the urinary bile 
acids were hydrolyzed,extracted and chromato- 
graphed on an aqueous acetic acid partition column. 
6% of the chromatographed C!* appeared in the 
dihydrocholanic acid zone, 73% in the cholic acid 
zone and 12% in the fractions more hydrophilic than 
cholic acid. After repeated chromatography and 
crystallization of the latter fraction, a new crystal- 
line metabolite was obtained. The specific activity 
of this acid was not significantly different from the 
administered compound. The Rf value was less than 
that of cholic acid. 











1162. INTRACELLULAR DISTRIBUTION OF GLUT- 

ATHIONE IN RAT LIVER. U. D. Register and R. 

L. McCartney (intr. by M. N. Camien). Biochem- 

istry Dept., College of Med. Evangelists, Loma 

Linda, Calif. 

The concentration of glutathione (GSH) in rat liver 
has been shown to fluctuate with various chemical 
and physical stresses. To determine where these 
changes occur in the cell, the intracellular distribu- 
tion of GSH was studied. GSH was determined by the 
alloxan "305" method of Patterson and Lazarow 
(Methods of Biochem. Anal., 2:259, 1955). No sig- 
nificant amount of GSH was found in the nuclei pre- 
pared by flotation procedure or differential centrifu- 
gation. This was confirmed by difference in amounts 
of GSH found in whole homogenate and in the homog- 
enate without nuclei. Mitochondria were prepared by 
differential centrifugation in 0.25 M sucrose solu- 
tion. By this method, the mitochondrial concentration 
of GSH was 45 mg% and contributed less than 10% of 
the total cellular GSH. Employing a more rapid 
technique (difference between GSH concentration in 
supernatant with and without mitochondria), the GSH 
concentration in the mitochondria was significantly 
greater. With repeated washing, it appears that the 
GSH diffuses from the mitochondria and is recovered 
in the washing solution. Studies on the microsomal 
fraction by difference technique showed that the 
microsomes make no significant contribution to the 
total cellular GSH. The supernatant was found to 
contain about 90% of the total cellular GSH. 
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1163. RELATIONSHIP OF SULFATE, COPPER AND 
MANGANESE TO MOLYBDENUM IN DIET OF THE 
CHICK. B. L. Reid,* R. E. Davies* and J. R. 
Couch. Texas Agricultural Exp. Station, College 
Station. 

The present studies were initiated to study the 
effect of dietary ions on the toxicity of molybdenum, 
and on the growth response obtained at lower levels 
of the element. The toxic level of molybdenum in 
the purified diet (500 ppm) produced a 10% growth 
depression with no gross or hematological symptoms, 
A progressive decrease in growth was observed as 
the molybdenum level of the diet was increased to 
4000 ppm. A 50% reduction in growth was obtained 
with 2000 ppm. With 6000 ppm, growth was only 20% 
of the controls, and a reduction in RBC, hemoglobin 
and hematocrit was apparent. Sulfate (NajSO,) ina 
ratio of 2:1 with molybdenum resulted in a partial 
restoration of growth, and partial alleviation of the 
anemia. Methionine was ineffective in this regard. 
Molybdenum at 2000 ppm produced a 100-fold in- 
crease in bone content; while 4000 ppm increased the 
bone level 300 times and the blood level 40 times. 
Sulfate exerted little effect on the molybdenum level 
of the tissues. Copper (40 ppm) failed to overcome 
the growth depressing effect of 4000 ppm molybdenum. 
The manganese content of the diet used in the earlier 
work was 253 ppm, approximately 5 times the NRC 
level; therefore, the influence of manganese on the 
molybdenum effects was also studied. 








1164. NaCl INDUCTION OF AMINO SUGARS AND 
ENZYMIC LYSABILITY OF MICROCOCCUS 
LYSODEIKTICUS. Stanley M. Reimer* and 
Gerald Litwack. Dept. of Agricultural Biochem- 
istry, Rutgers State Univ., New Brunswick, N.J. 
Cultural NaCl concentration determines the veloc- 

ity at which cells of M. Lysodeikticus are lysed by 

lysozyme. Various levels of NaCl or other mono- 
or divalent ions have been employed for growth of 
these organisms with semi-purified or chemically 
defined media. Cells were harvested after 48 hr of 
growth at 28°C. Cell growth, enzymic lysability and 
amino sugar content were studied as functions of 
cultural anion and cation concentrations. The cells 
were prepared by washing, extraction and drying 
with organic solvents. The rate of lysis by lysozyme 
was studied. Amino sugars in cell acid hydrolysates 
were separated on Dowex-50* ion-exchange resin. 

Constituent amino sugars were identified as glucos- 

amine (or acetylglucosamine) and muramic acid (3- 

O-«-carboxyethyl hexosamine) by the visual absorp- 

tion spectra of their Elson- Morgan reaction products. 

The dialyzable and non-dialyzable (hydrolyzed by 

HCl) fractions following enzymatic lysis were also 

subjected to chromatography. In the dialyzable 

fraction glucosamine was the predominant amino 
sugar, whereas glucosamine and muramic acid were 
found in the non-dialyzable fraction. Cellular glucos- 
amine and muramic acid were stimulated by salt 
concentrations optimal for growth, but ionic strength 
alone did not limit this phenomenon. Amino sugar 
concentration was proportional to cell growth and 
lysozyme activity. The role of cultural NaCl con- 
centration in relation to the formation of lysozyme 
substrate is discussed. (Supported in part by Re- 
search Grant, E-1119 C, Natl. Inst. of Allergy and 

Infectious Diseases, PHS.) 
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1165. RESTORATION OF PYRUVATE UTILIZATION 
IN HEART SARCOSOMES BY DEXTROROTATORY 
LIPOIC ACID. Oscar K. Reiss (intr. by Leslie 
Hellerman). Johns Hopkins School of Medicine, 
Baltimore, Md. 

Rat heart sarcosomes can oxidize pyruvate and 
concomitantly accumulate citrate (Fed. Proc. 16:1017, 
1957). This conversion is most effectively inhibited 
by p-arsenosophenylbutyrate, 50% inhibition being 
observed at 10°® M concentration of the arsenoso 
compound when 0.15 mg of sarcosomal nitrogen is 
present. An 80% restoration of pyruvate utilization 
and citrate production can be effected by the addition 
of 10 mole-equivalents and a 40% restoration by 3 
mole-equivalents of 6,8-dimercaptooctanoic (dihydro- 
lipoic) acid per mole of arsenoso compound. Either 
isomer of dihydrolipoic acid can accomplish the 
reversal of this inhibition equally well. Restoration 
to a smaller extent is caused by BAL, which however 
is less effective because the latter itself is slightly 
inhibitory. The monothiols glutathione and cysteine 
are unable to reverse the inhibition. Actually the 
trimethylenedisulfide or oxidized form of lipoic acid 
can effect a 60% reversal at 2.5 x 10°* M (Reiss and 
Hellerman, J. Biol. Chem., in press). Furthermore, 
the reversal of the inhibition by the oxidized form of 
lipoic acid is limited to the *-(+)-isomer. The «-(-)- 
enantimorph is completely inactive. (Supported in 
part by Natl. Cancer Inst. Grants No. C-392 and 
CY-3186 to Johns Hopkins Univ.) 


1166. ENZYMATIC SYNTHESIS AND DEGRADATION 
OF 2-METHYLAMINE-6-AMINOPURINE. Charles 
N. Remy (intr. by W. W. Westerfeld). Med. Re- 
search Div., VA Hosp., and Dept. of Biochemistry, 
State Univ. of New York, Syracuse. 

The requirements for the conversion of 2,6-di- 
aminopurine (DAP) to 2-methylamino-6-aminopurine- 
CH>-C ‘4 (MeDAP) by a crude enzyme system from 
E. coli B include L-methionine-CH3-C '*, ATP, and 
Mg ions (J. Biol. Chem. 228:325, 1957). The inter- 
mediate has been isolated, purified and shown to be 
8-adenosylmethionine-CH3-C’" (AMe) by identification 
of its hydrolysis products (pH 6.8, pH > 11 and1N 
HCl) as adenine, homoserine, methionine-CH3-C 14 
and thiomethyladenosine-CH3-C!4. The AMe prepared 
from E. coli or by the methionine activating enzyme 
of rabbit liver replaced the requirement of L- 
methionine, ATP and Mg ions as methyl donor for 
MeDAP synthesis. A variety of other purines with 
amino, thio or hydroxyl groups at position 2 and/or 
6 are poorly methylated by AMe; 2-aminopurine and 
2-thiopurine are the most active of these purines. 
2-Aminopurine and adenine are the most effective 
inhibitors of DAP methylation. The analogue of AMe, 
§-dimethylhomocysteine, is a competitive inhibitor 
of AMe for the methylation of DAP. The principal 
products of DAP-8-C!4 metabolism in the presence 
of AMe and the crude enzyme are MeDAP (19%), 
guanine (6%) and unchanged DAP (72%). Starting with 
DAP and either AMe-CH3-C/* or L-methionine-CH 3- 
c!4, 92-97% of the C14 found in the purine fraction 
is accounted for by MeDAP. Less than 5% of MeDAP- 
8-C 14 is further metabolized when incubated alone 
with the enzyme. Very little demethylation occurs. 














Rhodes 


1167. COMPARATIVE BIOCHEMISTRY OF AVIAN 
EGG WHITE PROTEINS. Marvin B. Rhodes,* 
Nelle S. Bennett,* Paul Griminger* and Robert E. 
Feeney. Dept. of Biochemistry and Nutrition, 
Univ. of Nebraska, Lincoln. 

The egg whites of the chicken, turkey, duck and 
goose were analyzed and fractionated on the cellulose 
ion exchangers, carboxymethylcellulose and diethyl- 
aminoethylcellulose. The principal constituents were 
present in all 4 whites, but they were present in 
different quantities and differed in their fundamental 
properties. Differences in the sulfhydryl systems 
previously reported (MacDonnell, Ducay, Sugihara 
and Feeney, Biochim. et biophys. acta, 13:140, 1954) 
were confirmed on the purified ovalbumins. The 
greatest differences between the whites existed in 
their contents of a flavoprotein and the uncomplexed 
apoprotein. The flavin moiety was riboflavin. 
Chicken and turkey whites contained a 50-50 mixture 
of flavoprotein and apoprotein, while duck and goose 
whites essentially contained only apoprotein. Chicken 
hens on a riboflavin deficient diet produced whites 
containing no flavoprotein but an amount of apopro- 
tein equivalent to the total amount of flavoprotein and 
apoprotein in the whites of hens on normal diets. 
Duck hens on high levels of riboflavin produced no 
flavoprotein in the whites. 











1168. SYNTHESIS AND FUNCTION OF ADENYL- 
LUCIFERIN AND ADENYL-OXYLUCIFERIN. 
William C. Rhodes* and William D. McElroy. 
McCollum- Pratt Inst., Johns Hopkins Univ., 
Baltimore, Md. 

In firefly bioluminescence the primary reaction 
is between adenosine triphosphate and the carbonyl 
group of luciferin to produce adenyl-luciferin and 
pyrophosphate. Adenyl-luciferin has been synthe- 
sized by coupling luciferin and adenylic acid using 
dicyclohexylcarbodiimide according to Khorana's 
method. In the presence of oxygen and luciferase, 
adenyl luciferin is converted into adenyl oxyluciferin 
with light emission. Adenyl-oxyluciferin, which can 
be produced enzymatically from ATP and oxyluciferin, 
has also been synthesized chemically. The enzymatic 
synthesis of ATP starting with pyrophosphate and 
either adenyl-luciferin or adenyl-oxyluciferin 
demonstrates the reversibility of the activating re- 
actions. Adenyl-oxyluciferin combines with luciferase 
giving inhibition of light production which can be 
reversed by addition of coenzyme A or pyrophos- 
phate. With CoA, oxyluciferyl-CoA is formed. The 
reversibility of the latter reaction is demonstrated 
by incorporation of adenylic acid into ATP in the 
presence of CoA and pyrophosphate. The stimula- 
tion of light emission by CoA or pyrophosphate can 
be explained by these reactions. An enzyme which 
catalyzes the hydrolysis of adenyl-oxyluciferin has 
been found in once crystallized luciferase prepara- 
tions. This enzyme has been separated from 
luciferase by ammonium sulfate fractionation and 
may be removed from crystalline luciferase by 
repeated recrystallization. (Supported by Natl. 
Science Fndn.) 
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1169. EXCRETION OF ACID MUCOPOLYSAC- 
CHARIDES IN URINE OF PATIENTS WITH 
MALIGNANT NEOPLASTIC DISEASES. Clayton 
Rich and W. P. L. Myers (intr. by R. M. Archi- 
bald). Rockefeller Inst. and Sloan-Kettering Inst., 
New York City. 

The excretion of acid mucopolysaccharides (APS) 
by patients with disseminated malignant disease was 
studied because there is substantial proliferation of 
APS containing connective tissues during tumor 
growth. Because leukocytes also contain APS, the 
study was extended to include patients with leukemia. 
The rate of APS excretion (expressed as mg 
glucuronic acid/day) was measured during 1 or more 
days for 29 such subjects in various stages of dis- 
seminated malignant disease. Excretion rates were 
classified as normal (4.5-7.5 mg/day for men, 2.7- 
5.4 mg/day for women), increased (7.5-14 mg/day 
for men, 5.4-12 mg/day for women) and greatly in- 
creased (observed values as high as 37.8 mg/day). 
Twenty-two of the 29 patients had increased APS 
excretion rates. Of 13 patients with carcinoma, 6 
excreted normal and 7 increased amounts of APS. 

Of 9 patients with various forms of leukemia, none 

excreted normal amounts of APS: 4 excreted 

greatly increased, 4 increased and 1, sub-normal 
amounts of APS. Two patients with lymphomas had 
greatly increased APS excretion rates. Of 3 patients 
with multiple myeloma, 1 had increased and 2 greatly 
increased rates of APS excretion. One patient with 
fibrosarcoma excreted increased and 1 with carci- 
noid, greatly increased amounts of APS. No cor- 
relation was observed between the extent of disease 
and the rate of APS excretion. Studies of the chem- 
ical composition of APS isolated from the urine of 
several of these patients will be reported. 





1170. SUBTILISIN- MODIFIED RIBONUCLEASE. 

F. M. Richards. Dept. of Biochemistry, Yale 

Univ., New Haven, Conn. 

During the digestion of the A component of ribo- 
nuclease (RNase-A) by subtilisin at 7°C., the alanyl- 
seryl bond between residues no. 20 and no. 21, count- 
ing from the N-terminal end of the peptide chain, is 
cleaved first. The product so formed (RNase-S) may 
be separated in good yield by chromatography on 
IRC-50 and retains the full enzymic activity of RNase- 
A. Precipitation of a solution of RNase-S with 4% 
trichloroacetic acid results in a protein precipitate 
(RNase-S- Prot) and a supernatant solution (RNase-S- 
Pep) which separately show only a small residual 
enzymic activity. Mixing of these 2 fractions results 
in the regeneration of the full activity of RNase-S. 
The strong interaction between the protein and peptide 
components is emphasized by the full recovery of 
activity even under the assay conditions where both 
are present at a concentration of less than 10-6 M. 
Treatment of RNase-S-Pep with carboxypeptidase, 
sodium periodate, performic acid or 8M urea is 
without effect on the ability of this material to regen- 
erate ribonuclease activity when mixed with RNase- 
S-Prot. This ability is lost on photo-oxidation or 
brief digestion with trypsin. Similar experiments 
with RNase-S-Prot show inactivation by trypsin, 
sodium periodate, 8M urea and photo-oxidation. The 
separation of the RNase molecule into what may be 
considered formally an "apoenzyme" and a peptide 
"cofactor" will permit many of the techniques used 
in conjugated enzyme systems to be applied to the 
study of the mechanism of action of ribonuclease. 





1171. INOSITOL METABOLISM BY KIDNEY AND 
PLANT PREPARATIONS. Keith E. Richardson* 
and Bernard Axelrod. Biochemistry Dept., Pur- 
due Univ., West Lafayette, Ind. 

Using C-14 labeled myo-inositol prepared bio- 
synthetically with the aid of the maturing pea pod, 
the metabolism of this compound has been investi- 
gated in plant and animal tissues. Disappearance of 
soluble inositol occurred with rat kidney slices, rat 
kidney homogenate, pea root slices and mung bean 
meal. Production of C!4O was observed with kidney 
homogenate and supernatant as well as with pea root 
and corn coleoptile slices. Homogenization of the, 
pea root destroyed its C!40Q -forming capacity. The 
introduction of a pool of non-radioactive glucuronate 
(or glucuronolactone) greatly reduced the output of 
C140, hy rat kidney supernatant indicating the par- 
ticipation of the inositol-glucuronate reaction (dis- 
covered by Charlampous and Lyras, Fed. Proc. 16: 
164, 1957). However, glucuronate (or glucurono- 
lactone) was without effect on the reaction with rat 
peer homogenate, indicating an alternate pathway 
to Cl4Qo. That the sequence glucuronate—>gulonate 
—»[x]—»COy + xylulose was not primarily respon- 
sible was indicated by the failure of a large excess of 
gulonate (or gulonolactone) to block effectively the 
c!40, output by either the supernatant or the 
homogenate. Gulonolactonase has been found in the 
rat kidney. Glucose and myo-inosose-2 were also 
ineffective as "traps.'' The inositol—»glucuronate 
enzyme system was present not only in the rat kidney 
preparation used, in confirmation of Charlampous 
and Lyras, but was also found in chicken and hog 
kidney. 








1172. NUTRITIONAL DEFICIENCIES AND HEME 
SYNTHESIS IN VITRO. Dan A. Richert and 
Martin P. Schulman. Dept. of Biochemistry, 
State Univ. of New York Med. College, Syracuse. 
Glycine-2-C !4 and 6-aminolevulinic acid-2,3-C!4 

(ALA) were incubated with whole blood or red cell 

hemolysates, respectively, from 1) niacin, 2) ribo- 

flavin, 3) thiamine and 4) pantothenic acid deficient 
ducklings, and their rates of incorporation into heme 
were measured as previously described (J. Biol. 

Chem. 226:181, 1957). In each deficiency in the 

order listed above the percentage of the control 

heme synthesis from labeled glycine and ALA, 
respectively, was 1) 26, 74, 2) 52, 92, 3) 48, 75, and 

4) 36, 79. In each deficiency the glycine uptake was 

depressed and the reticulocyte count was less than 

half of the control; ALA incorporation into heme 

was only slightly affected. Further correlation 

between the rate of glycine incorporation and the 
percentage of reticulocytes was found in the follow- 
ing: 1) injection of phenylhydrazine doubled the 
reticulocytes and the glycine uptake, 2) repeated 
bleedings tripled the reticulocytes and nearly doubled 
the glycine uptake and 3) reticulocytes separated from 
mature cells by centrifugation were also more active. 

In each case ALA uptake was also increased but toa 

smaller extent. In iron deficiency anemia, the 

reticulocytes were doubled while the glycine uptake 
was decreased 3-fold. However, the addition of 
ferrous ammonium sulfate to the deficient bloods 
stimulated the incorporation of glycine 4-fold. The 

ALA uptake into heme in the Fe deficient hemolysates 

was only slightly lower than the controls, and the 

addition of iron stimulated both the deficient and 
control hemolysates to the same extent (21%). The 
lack of parallelism in heme synthesis from glycine 
and ALA indicates that either the 2 systems (cells 
vs. hemolysates) are not comparable or porphyrin 
biosynthesis from glycine and ALA are different. 
(Aided by NSF grant G 2131.) 
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1173. SEPARATION OF TWO PROTEOLYTIC ACTIV- 
ITIES FROM HUMAN GASTRIC JUICE. Virginia 
Richmond,* Jordan Tang,* Stewart Wolf, Ranwel 
Caputto and Raul E. Trucco. Oklahoma Med. Re- 
search Fndn., and Dept. of Medicine, Univ. of 
Oklahoma School of Medicine, Oklahoma City. 
The chromatography of human gastric juice with 

Amberlite IRC-50 (XE-64) by the method developed 

in this laboratory (V. Richmond, R. Caputto and S. 

Wolf, Arch. Biochem. Biophys. 66:155, 1957) showed 

6 protein components. The 2 fairly symmetric pro- 

tein peaks eluted from pH 3.9 to 4.3 account for the 

proteolytic activity of the gastric juice, determined 
with hemoglobin as substrate. The curve of proteo- 
lytic activity follows that of protein concentration as 
determined either spectrophotometrically at 280 mu 
or by the ninhydrin method. Eluted fractions from 
each of the 2 peaks were pooled separately, dialyzed 
against distilled water and lyophilized. Proteolytic 

activity from the faster component (Enzyme I) has a 

pH optimum of 1.5-2 while that from the slower 

(Enzyme II) has a pH optimum of 3.2-3.5. On paper 

electrophoresis at pH 5 Enzyme I and pepsin run 

twice as fast as Enzyme II. Another difference be- 
tween the 2 enzymes is the heat stalvility at different 
pH. At pH 2 Enzyme I was 69% inactivated at 65°C. 
while Enzyme II was only 44.8%. This behavior was 

reversed at pH 3 where Enzyme I was only 11.2% 

inactivated while Enzyme II reached to 22.3%. Both 

enzymes were sliglitly activated (about 12%) by 
cysteine, cyanide and thiosulphate. Synthetic 

Carbobenzoxy-1-glutamyl-1-tyrosine, the specific 

substrate for pepsin was hydrolyzed by the 2 enzymes. 

The existence of another proteolytic activity besides 

pepsin in gastric secretion has been claimed in the 

past. Assuming now that Enzyme I, the component of 
pH optimum 1.5-2, corresponds to pepsin this is the 
first time these activities have been separated, 











1174. ADAPTATION IN MAMMALIAN HEMOGLOBINS. 
A. s and A. Tyler (intr. by William Shive). 
Bar mi Zoology, Univ. of Texas, Austin. 

A primary function of blood hemoglobins is oxygen 
transport. A high CO: pressure or decreased pH 
tends to dissociate oxyhemoglobin, and so promotes 
gas exchange (Bohr effect). The smaller the mammal, 
the greater is its oxygen consumption per unit 
weight, and the greater is its CO2 production. We 
have determined the oxygen equilibria of hemoglobins 
from a variety of mammals ranging in size from 
mouse to elephant. We find that the smaller the 
animal the greater is the sensitivity of its hemoglobin 
to pH, and therefore the more perfectly is the hemo- 
globin molecule adapted for efficient gas exchange. 
This effect can be expressed as the slope of the line 
relating the logarithm of the oxygen pressure at 
which the hemoglobin is half saturated with the pH. 
This slope is linearly related to the logarithm of 
the body weight. Values of the slope range from 0.38 
(elephant) to 0.93 (mouse). The Bohr effect reflects 
the fact that one or more acid groups becomes more 
acidic upon oxygenation of the hemoglobin. The min- 
imum change in pK, assuming 1 group/heme, can be 
calculated from Wyman's expression (Adv. Protein 
Chem. 4:407, 1948). For elephant hemoglobin the 
minimum pK shift is 0.7, and for that of the mouse 
2.9. The effect might also be explained by assuming 
2 or more oxygen-linked acid groups per heme with 
smaller individual pK shifts. 
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1175. HORMONAL ACTION ON THE DISTRIBUTION 
OF C!4-a-AMINOISOBUTYRIC ACID IN RATS, 
Thomas R. and Lois M. Walker.* Dept. of 
Biological Chemistry, Univ. of Michigan, Ann 
Arbor. 

Direct actions of hormones on amino acid transfer 
have been difficult to observe uncomplicated by pos- 
sible alterations in amino acid metabolism. The non- 
metabolizable amino acid, « -aminoisobutyric acid 
(AIB), has now been used for such studies (J. Biol. 
Chem. 220:287, 1956; Science 126:1002, 1957). Crys- 
talline zinc insulin solution (2 U/kg body weight) was 
injected subcutaneously into normal 80-gm male 
rats. Thirty minutes later, the serum level of a 
previously-injected dose of C!4-AIB had dropped to 
50% of normal, thus duplicating with AIB yet another 
known hormone effect on amino acid distribution. 

AIB in the kidneys, duodenum, heart and skeletal 

muscle was only slightly lowered; the liver level was 

somewhat increased. Similar but less marked changes 
occurred in 15 min. Since normally a decrease in 
serum level produces a compensating drop in tissues, 
an increased tissue retention has been produced by 
insulin. Adrenalectomy prior to insulin treatment 
eliminated the effect. Earlier failure to observe 
depletion of AIB from the blood-stream of unoperated 
rats upon epinephrine administration (loc. cit.) seems 
to stand against complete mediation of the insulin 
effect via the adrenal medulla. The action of epine- 
phrine is accordingly under reinvestigation. Giving 
epinephrine 1-1/2 hr before the insulin at least 
partially compensated for the absence of the adrenals 
in permitting the insulin effect. The action of other 
hormones on amino acid transfer will be discussed. 








1176. "CYTOCHROME-REDUCING" «a-GLYCERO- 
PHOSPHATE DEHYDROGENASE. Robert L. 
Ringler* and Thomas P. Singer. Edsel B. Ford 
Inst., Henry Ford Hosp., Detroit, Mich. 

Methods have been elaborated for the direct meas- 
urement of a-glycerophosphate dehydrogenase activity 
in yeast granules and in mitochondrial suspension 
from mammalian brain and skeletal muscle, as well 
as in partially purified preparations extracted from 
mitochondria. In each case phenazine methosulfate 
in the presence of cyanide was found to be the best 
electron acceptor among those tested. In yeast 
granules the activity with this dye is greater than with 
either methylene blue or the cytochrome system. 
Also in mammalian preparations methylene blue and 
ferricyanide function much less efficiently than 
phenazine methosulfate, although the former acceptors 
still function to an appreciable extent with partially 
purified preparations. The dehydrogenase from brain 
and muscle mitochondria may be converted to acetone 
powders without appreciable loss of activity and is 
stable to storage in the cold in the latter form or as 
a mitochondrial suspension. Despite the apparent 
insolubility of the dehydrogenase in fresh mitochon- 
dria, it may be readily extracted from acetone powders 
thereof with low concentrations of digitonin at suitable 
pH. Extracts of the enzyme prepared in this manner 
may be fractionated by classical methods. 
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1177. NATURE AND FUNCTION OF CHYLOMICRON 
PROTEINS. Martin Rodbell and Donald S, Fredrick- 
son (intr. by S. Aronoff). Natl. Heart Inst., Be- 
thesda, Md. 

N-terminal analyses of the proteins of human and 
dog chyle chylomicrons indicate the presence of 2 
proteins in each. Human chylomicron proteins have 
been found to contain N-terminal serine and aspartic 
acid, whereas the dog chylomicron proteins contain 
N-terminal glutamic and aspartic acids. As previ- 
ously reported for the human, <,-lipoproteins yield 
N-terminal aspartic acid, and 4-lipoproteins yield N- 
terminal glutamic acid. The identity of the protein 
moieties of dog a-lipoprotein and the N-terminal 
aspartic acid containing component of chylomicrons 
was established by two-dimensional chromatography 
of the peptides resulting from digestion with trypsin 
and chymotripsin. This demonstrates the presence 
of a-lipoprotein protein in chyle chylomicrons. The 
N-terminal glutamic acid containing protein of dog 
chylomicrons does not appear to be the same as the 
protein of 4-lipoprotein. This is consistent with the 
difference found between the human chylomicron and 
8-linoprotein proteins on the basis of N-terminal 
residues. The incorporation of C }* amino acids into 
protein of chylomicrons was studied during intestinal 
fat absorption in the dog. The results, coupled with 
the results obtained from turnover studies of labeled 
chylomicron proteins, will be discussed in terms of 
the possible functions of these proteins in the absorp- 
tion and transport of triglycerides in the dog. 





1178. BACTERIAL OXIDATION OF PYRIDOXINE. 
Victor Rodwell,* Miyoshi Ikawa, Benjamin Volcani* 
and Esmond E. Snell. Dept. of Biochemistry, Univ. 
of California, Berkeley. 

A pseudomonad capable of growth on pyridoxine as 
sole source of carbon and nitrogen was isolated from 
soil by enrichment culture techniques. In a medium 
consisting of 100 mg KH»PO,, 50 mg MgSO,-7H,O, 
0.3 mg CaCl», 0.3 mg FeSQ,, and 200 mg pyridoxine 
in 100 ml of water, growth was accompanied by 
changes in the pH and ultraviolet absorption spectrum 
of the cell-free supernatant liquid, and by the gradual 
evolution of CO, and NH;. Chromatography on Dowex- 
1-formate of the supernatant liquids obtained after 2-6 
days growth permitted isolation and characterization 
of 2-methyl-3-hydroxy-4-hydroxy-methyl-5-formyl- 
pyridine (isopyridoxal) and 2-methyl-3-hydroxy-4- 
hydroxymethylpyridine-5-carboxylic acid and its 4- 
lactone. In addition, a crystalline, optically-active 
acid, C,H,,0,N, was isolated. This compound had an 
absorption maximum at 260 mu and persisted in the 
medium after several days growth. For growth of the 
organism, pyridoxine could be replaced by pyridox- 
amine, isopyridoxal or 5-pyridoxic acid lactone, but 
not by pyridoxal, 5-pyridoxic acid, or the 260 com- 
pound. Resting cell preparations presented the same 
qualitative picture. Chromatographic evidence was 
obtained for each step in the postulated sequence: 
pyridoxine—~isopyridoxal—>5-pyridoxic acid 
lactone—>?-»260 compound. (Supported in part by 
a grant from the PHS.) 
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1179. EFFECT OF INSULIN UPON RATE OF GLY- 
COGENESIS AFTER GLUCOSE ADMINISTRATION 
IN RATS. Joseph H. Roe, Mary Lou Sears* and 
Arnold L. Case.* Biochemistry Dept., George 
Washington Univ., Washington, D. C. 

Two gm of glucose per kg of body weight were in- 
jected intraperitoneally into rats fasted for 24 hr. 
Fqur units of insulin were injected subcutaneously at 
the time of sugar injection. Liver glycogen was de- 
termined at hourly intervals for 6 hr after adminis- 
tration of sugar and insulin. Liver glycogen values 
in animals receiving glucose without insulin were 
elevated considerably above the fasting level, a mean 
peak value of 1076 mg % being reached in 4 hr after 
sugar administration. The liver glycogen values in 
rats receiving insulin simultaneously with glucose 
were elevated only slightly above fasting levels and 
at the 4-hr point a very low value of 19 mg % was 
observed. The striking difference between the levels 
obtained with and without insulin showed 2 marked 
depressing effect of insulin in excess on glycogen 
formation in the liver. Blood sugar determinations 
on samples collected when the liver was removed 
showed that hyperglycemia was present when glycogen 
was being synthesized in the liver and hypoglycemia, 
produced by insulin, was associated with low liver 
glycogen values. Thus, the effect of insulin on the 
liver glycogen level appears to be indirect: insulin 
lowers the liver glycogen content by decreasing the 
blood sugar level. Similar studies upon the rate of 
glycogenesis in diaphragm and gastrocnemius muscle 
will be reported. 





1180. SYNTHESIS OF ORNITHINE TRANSCARBA- 
MYLASE IN PROTOPLASTS OF ESCHERICHIA 
COLI. Palmer Rogers, Jr. (intr. by S. F. Carson). 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn, 
The synthesis of ornithine transcarbamylase (OTC) 

by arginine-suppressed cells of E. coli when incu- 

bated in the absence of arginine (Gorini and Maas, 

Biochim. et biophys. acta, 25:208, 1957) was studied 

in protoplasts derived from suppressed cells. Proto- 

plasts were made by the penicillin technique, with 
lysozyme or with lysozyme plus versene. All 3 types 
of protoplasts exhibited similar requirements, al- 
though there were some striking differences. Both 
cells and protoplasts require phosphate, Mg**, and an 
energy source such as glucose. The addition of ATP 
or HDP did not improve the synthesis. Although cells 
can effect a good synthesis with NH,SO, as nitrogen 
source, protoplasts require a full complement of 
amino acids. Methionine accounts for 30% of the 
amino acid effect. Enzyme synthesis is stimulated 
by purines and pyrimidines, but not by 5' mono- and 
triphospho nucleotides. Synthesis occurs equally well 
under anaerobic or aerobic conditions. When fully 
complemented, synthesis of OTC in protoplasts 
proceeds at one-third the rate and usually reaches 
one-half the level of that in cells. Treatment of 
protoplasts with 6-mercaptopurine, ribonuclease or 
chloramphenicol results in a marked inhibition of 
enzyme synthesis. The synthesis and turnover of 
ribonucleic acid as measured by incorporation and 
dilution of P32 accompanying the synthesis of OTC 

in normal cells and uracil mutants will be discussed. 
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1181. AN EXTRACTION AND CHROMATOGRAPHIC 
PROCEDURE FOR PORTER-SILBER CHROMO- 
GENS. Edward L. Rongone (intr. by P. A. Katz- 
man). Alton Ochsner Med. Fndn., and Tulane Univ., 
New Orleans, La. 

A simple and accurate method for the extraction 
and chromotography of small quantities of Porter- 
Silber chromogens has been investigated and applied 
to plasma and urine. The procedure consists of ex- 
tracting the aqueous medium, at pH 1 3 times with 2 
volumes of chloroform for each extraction. The 
residue of the anhydrous extract is taken up in 1 ml 
of chloroform and chromatographed on 100 mg of 
silica gel in a 1 ml serological pipette using chloro- 
form: ethanol mixtures for the elution. The recov- 
ery of 3 1g quantities of compounds E, F and S added 
to water, plasma or urine was from 84 to 94%. Em- 
ploying 5-10 ml of normal plasma, values ranging 
from 4.7 to 10 ug/100 ml were obtained. The ex- 
pected high plasma concentrations were found in 
Cushing's disease due to adrenal hyperplasia and also 
after ACTH treatment. The free Porter-Silber 
chromogens in 24-hr specimens of normal urine were 
1 mg or below, but higher values were obtained in 
cases of adrenal hyperfunction. The Porter-Silber 
results obtained by chloroform extraction of urine at 
pH 1 were very similar to the formaldehydogenic 
steroid results obtained from the same urinary 
extract. 





1182, METABOLISM OF A4-CHOLESTENE-3-ONE-4- 
C14 IN A HUMAN SUBJECT. R. S. Rosenfeld, 
Leon Hellman* and T. F. Gallagher. Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

The metabolism of 44-cholestene-3-one-4-C !4 has 
been examined in vivo in a human subject after intra- 
venous administration of a tracer dose. The absorp- 
tion, dynamic behavior in the plasma, incorporation 
into the erythrocytes and the rate of excretion of the 
metabolites were similar to those of ingested choles- 
terol. Ten percent of the administered radioactivity 
was found in the plasma at the peak level of plasma 
radioactivity which occurred 24 hr after the ingestion 
of 44-cholestene-3-one. This radioactivity was almost 
completely in the digitonin precipitable sterols. 
Separation and purification demonstrated that the 
radioactivity was present solely in cholestanol. 
Cholestanol was also the only radioactive constituent 
of the red cells. Fifty percent of the total radioac- 
tivity was excreted in the feces during 3 days after 
the administration of the labeled cholestenone; 80% 
was recovered in the excreta during 3 wk. Unlike 
cholesterol, the major excretory product of A4- 
cholestene-3-one was cholestanol and only a minor 
portion of the fecal metabolites was coprostanol. 








Rosenkranz 


1183. DEHYDROGENASE LEVELS IN NORMAL AND 
VITAMIN E-DEFICIENT RABBITS. H. Rosen- 
krantz. Worcester Fndn. for Exptl. Biology, 
Shrewsbury, Mass. 

In another approach to evaluate the glycolytic 
schemes of skeletal muscle from vitamin E-deficient 
rabbits dehydrogenase ievels were determined by 
triphenyltetrazolium chloride reduction. Approxi- 
mately 350 mg of sliced tissue were incubated in 
buffer-tetrazolium medium (Kivy-Rosenberg et al., 
Trans. N. Y. Acad. Sci. 17:402, 1955) in air for 
1-172 hr at 37.5°C. After removal of the medium 
and washing of the tissue with water, the formazan 
was extracted with 3 ml acetone on a shaker for 20 
min. An aliquot was diluted to 2 ml with acetone and 
read at 480 my. Formazan levels for normal tissues 
were 22.5+1.5 for rectus femorus, 28.1+2.2 for semi- 
tendinosus, 13.3+1.0 for gastrocnemius, 15.5+1.5 for 
the inside lateral muscle, 325.3+51.2 for kidney, 
320.1+62.1 for liver and 213.5+28.0 y/100 mg/wet 
weight for heart. The corresponding tissues from 
vitamin E-deficient animals (Rosenkrantz, H., J. 
Biol. Chem, 214:789, 1955) had the following values: 
14.1+1.5, 21.0+2.0, 9.140.5, 10.541.0, 371.0+61.1, 
302.7+55.6 and 169.9+28.7. The decrease of approxi- 
mately 30% in the reducing capacity of skeletal and 
cardiac muscle did not occur in kidney or liver. 
Higher levels of reducing activity were observed in 
the presence of specific substrates. It was found that 
a-ketoglutaric acid dehydrogenase declined in rectus 
femorus from a control value of 35.2+2.0 - 15.343.3 
in the mildly dystrophic to 6.4+1.3 in the terminal 
animal. A similar decrement occurred for isocitric 
acid dehydrogenase but no decrease was seen for 
glucose-6-phosphate dehydrogenase. 


1184. SEDIMENTATION STUDIES ON FRACTIONS 

OF DEOXYRIBONUCLEIC ACID (DNA). Herbert 

S. Rosenkranz* and Aaron Bendich. Slgan- 

Kettering Inst. for Cancer Research, New York 

City. 

The basis of the chromatographic fractionation of 
DNA on columns of ECTEOLA (Cold Spr. Harbor. 
Symp. Quant. Biol. 21:31, 1956) has been studie 
further. Fractions of calf thymus DNA were ex- 
amined in 0.003% solution in 0.2M NaCl in the analyti- 
cal ultracentrifuge equipped with ultraviolet optics. 
Eight fractions amounting to 56% of the DNA recov- 
ered from the column with eluants of increasing ionic 
strength, and subsequent increases in pH, showed 
progressive increases in Sso from 11S to 25S com- 
pared with 16S for the original. The original DNA 
exhibited the usual wide spread in sedimentation coef- 
ficients. The spread was very narrow for the early 
fractions but broadened considerably for the later 
ones. However, the theoretical distribution of sedi- 
mentation coefficients, calculated for a hypothetical 
mixture of the 8 fractions, proportionately weighted 
according to their contribution to the original DNA, 
agreed well with that of the original. This is taken to 
mean that the fractionation procedure discriminates 
among DNA's on the basis of properties related to 
their sedimentation coefficients and that the method 
does not lead to measurable physical alterations, 
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1185. DISTRIBUTION OF Co-60 B,,. IN RABBIT 
TISSUES. Harold L. Rosenthal. ester Gen. 
Hosp., Rochester, N. Y. 

The concentration of vitamin B)> in tissues and 
body fluids of rabbits appears to be uniquely greater 
than in other mammals. In order to characterize 
this unique quality, a series of experiments were 
undertaken to determine the distribution and rate of 
turnover of injected Co-60 B,. in tissues, the effect 
of starvation on urinary vitamin excretion, the ab- 
sorption and excretion of oral Co-60 B,5. Following 
the intramuscular injection of 0.1 uc Co-60 Byjo, the 
concentration of radioactivity in liver > kidney > heart 
> spleen > muscle. In all tissues, radioactivity re- 
mains essentially constant for at least 26 days. At 
this dosage about 4% of the dose is excreted in the 
urine the first day, but is not detectable thereafter. 

If the animals are starved for 10 days prior to injec- 

tion, liver concentration of radioactivity doubles, 

kidney activity increases 10-fold while the other 
organs remain essentially constant. The oral admin- 
istration of Co-60 B)» results in peak plasma activity 

12 hr after dosage. No activity is excreted in the 

urine but feces contain 50-70% of the dose during a 

7-day experimental period. The injection of cold B;> 

2 hr after oral dosage results in the urinary excre- 

tion of 5% of the dose. Circulating erythrocytes fail 

to incorporate injected Co-60 B,.. However, anemia 
produced with phenylhydrazine or hemorrhage results 
in rapid accumulation of activity in reticulocytes. The 
red cell activity is transient and decreases rapidly as 
the plasma activity decreases. 





1186. A DISCONTINUOUS STRUCTURE FOR MICRO- 
SOMAL RIBONUCLEIC ACID AND ITS RELATION 
TO PROTEIN SYNTHESIS. Jay S. Roth. Dept. of 
Biochemistry, Hahnemann nied. College, Phila- 
delphia, Pa. 

The interaction between rat liver microsomes or 
ribonucleoprotein particles prepared from them and 
various hydrolytic enzymes has been studied. Micro- 
somes were prepared in 0.25 M sucrose and ribonu- 
cleoprotein particles by treatment of microsomes 
with 1% deoxycholate. The enzymes used were crys- 
talline pancreatic RNase and various crystalline 
proteases. Several types of experiments were run, 
some involving dialysis of degradation products, others 
involving direct treatment with enzymes followed by 
recentrifugation of the particles. With RNase, RNA 
of the nucleoprotein was degraded to the extent of 
65-85%, and there was little breakdown of the protein. 
When proteases were utilized, considerable break- 
down of the protein was observed and, at the same 
time, the RNA was degraded to the extent of 50-95%; 
higher values being obtained with ribonucleoprotein 
particles. The proteases used contained no RNase 
activity and no significant amount of RNase activity 
was released from the microsomes by the treatments 
utilized. RNA of ribonucleoprotein isolated from the 
supernatant fraction was not affected by the proteases 
used and, after heating microsomes at 80° for 5 min, 
the RNA was rendered almost completely stable to 
protease treatment. A possible interpretation of the 
data in terms of a discontinuous structure for meta- 
bolically active RNA will be presented and its relation 
to the synthesis of protein discussed. (Supported by 
grants from the Natl. Cancer Inst., Amer. Cancer 
Society and U. S. Atomic Energy Comm.) 
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1187. SYNTHESIS AND METABOLISM OF A HISTA- 
MINE METABOLITE, 1-METHYL-4-(f-AMINO- 
ETHYL) IMIDAZOLE. Zuleika Rothschild* and 
Richard W. Schayer. Merck Inst. for Therapeutic 
Research, Rahway, N.J. 

The principal means of inactivation of histamine in 
man, as in most species tested, is methylation of the 
ring nitrogen remote from the side chain. The only 
published method for synthesizing this methylhista- 
mine gives minute yields. Large quantities are needed 
in isotope dilution experiments. We have acetylated 
histamine and methylated the crude acetylhistamine 
producing a mixture of the 2 ring N-methylated 
isomers. After hydrolysis the naturally occurring 
isomer is obtained pure owing to the low solubility of 
the picrate. The overall yield is 18%. Using the same 
procedure C !41-methyl-4-(6-aminoethy])-imidazole 
was prepared. This compound was injected into mice 
and the urine assayed by isotope dilution for unchanged 
methyl-histamine, and for the product of oxidation, 1- 
methylimidazole-4-acetic acid. When mice were pre- 
treated with aminoguanidine (a powerful in vivo, and 
in vitro, inhibitor of diamine oxidase) there was little 
inhibition of the oxidation of methylhistamine. How- 
ever, when a strong monoamine oxidase inhibitor, 1- 
isobutyl-2-isonicotinylhydrazine, was used the oxida- 
tive step was almost completely blocked. This suggests 
that a monoamine oxidase, not diamine oxidase, 
catalyzes the oxidation of methylhistamine to methyl- 
imidazoleacetic acid in intact mice. Methylimidazole- 
acetic acid evidently arises only by the steps outlined; 
no C!4 methylimidazoleacetic acid could be detected 
in the urine of mice injected with C14 imidazoleacetic 
acid. 





1188. METABOLISM OF 3-METHOXYKYNURENINE. 
J. K. Roy,* J. M. Price and R. R. Brown.* Univ. 
of Wisconsin Med. School, Madison. 

The 8-methyl ether of xanthurenic acid (MXA) 
occurs in normal human urine. To study the bio- 
synthesis of MXA, in vitro experiments were carried 
out by incubating xanthurenic acid (XA), 3-hydroxy- 
L-kynurenine, and 3-methoxy-DL-kynurenine (MK) 
with fortified rat tissue preparations. Only MK was 
converted to MXA. Part of MK was converted to 3- 
methoxyanthranilic acid. MXA synthesis was 
stimulated by pyridoxal phosphate and a-ketoglutarate 
and inhibited by isonicotinic acid hydrazide and hydrox- 
ylamine suggesting that MXA was formed by trans- 
amination of MK. The formation of 3-methoxyanth- 
ranilic acid was also inhibited by isonicotinic acid 
hydrazide or hydroxylamine and was stimulated by 
pyridoxal phosphate. In vivo experiments were done 
measuring the urinary excretion of MXA by rats 
injected with XA, L-kynurenine, 3-hydroxy-L- 
kynurenine, MK, MXA, and L-tryptophan and by 
humans after oral doses of XA, MXA, L-tryptophan 
and MK. MXA appeared in rat urine after admin- 
istration of MXA and MK but was not detected in 
normal rat urine. MXA was increased in human 
urine after the administration of tryptophan, MK and 
MXA but not after XA. Thus, the biosynthesis of the 
8-methyl ether of xanthurenic acid in humans may 
involve 3-methoxykynurenine as an intermediate, 
although the latter has not been identified as a natural 
product. 
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1189. STEROID ANTAGONISM OF PROTEIN BIND- 
ING OF ESTRADIOL-4-C !4 METABOLITES IN 
VITRO. Gideon Rumney (intr. by Charles Terner). 
Worcester Fndn. for Exptl. Biology, Shrewsbury, 
Mass. 

A mouse liver microsomal enzyme system has 
been previously described (Rumney, Fed. Proc. 15: 
343, 1956) which in the presence of TP and oxygen 
hydroxylates estradiol-16-C !4 at C, (Mueller and 
Rumney, J. Am. Chem. Soc. 79:1004, 1957). In this 
system the irreversible binding to protein of 15-20% 
of metabolites of estradiol-4-C 4 has been observed. 
The system has been used in a study of the effects of 
steroids on the binding reaction. For optimum condi- 
tions of binding 1 »g estradiol-4-C !4 (5,100 ct/min) 
was incubated for 10 min at 37° with 1.2 uM TPNH; 
25-30% of the radioactivity was found to be bound to 
the microsomal protein (dry weight 8-10 mg). The 
inhibition of estradiol-4-C!4 binding to protein due to 
the presence of each added steroid was: estriol, 2 ug: 
55%; 10 ug: 65%; 9aF-118 hydroxyprogesterone (I), 

1 ng: 45%; 10 ug: 50%; cortisol 1 ng: 35%; 10 ug: 50%; 

17a-ethinyl A5-10 estraene 178-ol-3-one, 1 ng: 30%; 

10 ug: 40%. Testosterone, progesterone, Reichstein's 

§ and A!,4-androstadiene-3,17-dione were without 

effect. The decrease in binding given by (I) (none 

with 0.1 .g, maximum with 0.5 1g) suggests that the 

antagonist may be competing for the hydroxylase but 

not for sites on the protein acceptors. When cortisol- 

4-C 14 was incubated with the system, 4-5% of its 

radioactivity was bound irreversibly to the protein. 

It may thus compete for the binding sites on the 

protein as well as for the hydroxylase. The effect of 

various biologically active 19-norsteroids on the 
binding reaction will be discussed. 





1190. A BIOLOGICAL TEST FOR ULTRAVIOLET 
DAMAGE AND PHOTOREVERSAL IN NON- 
TRANSFORMING DNA. Claud S. Rupert (intr. by 
R. M. Herriott). Biochemistry Dept., Johns 
Hopkins School of Hygiene and Public Health, 
Baltimore, Md. 

Transforming DNA from Hemophilus influenzae, 
which will convey heritable characteristics from a 
donor strain to a receptor strain of that species, is 
inactivated by 254 my ,ultraviolet radiation. It was 
previously reported ( , Rupert, and Herriott, 
The Chemical Basis of Heredity, McElroy and Glass, 
Johns Hopkins Press, Baltimore: 1957, p. 341, and 
Rupert, Goodgal, and Herriott, J. Gen. Physiol. 
January, 1958) that an enzyme system from E. coli B 
in the presence of visible light restores transforming 
power to this inactivated DNA. An enzyme producing 
similar photoreactivation has now been partially 
purified from baker's yeast. During photoreactivation 
ultraviolet irradiated DNA from other sources will 
compete with ultraviolet inactivated transforming 
DNA for this enzyme. Such competition lowers the 
time rate of reactivation and indicates that the struc- 
ture which serves as a substrate for the enzyme is 
present in the competing U.V. irradiated DNA's. After 
photoreactivation of only the U.V. irradiated nontrans- 
forming DNA, it does not retard the photoreactivation 
of the irradiated transforming agent. The problem of 
ultraviolet inactivation and photoreactivation of DNA 
depends for its solution on identifying the substrate 
structure and its reaction product. Kinetic studies of 
competition from variously pretreated DNA's provide 
a preliminary characterization of this structure. 











Sacktor 


1191. CEREBRAL METABOLISM OF ISOTOPIC 
LACTATE IN NORMAL HUMANS. William Sacks 
(intr. by Robert Rutman). Research Dept., Albert 
Einstein Med. Ctr., Southern Div., Philadelphia, Pa. 
Using a method previously described (J. Appl. 

Physiol. 10:37, 1957) the cerebral metabolism of lactic 

acid in vivo in 4 normal human subjects was studied. 

With DL-lactate-1-C 14 as the injected substrate, 

2.5% of the injected C14 was oxidized to cl4o, by 

brain in 90 min. When DL-lactate-2-C 14 was em- 

ployed 4.9% resulted, with DL-lactate-3-C14, 2.2%; 

and, with DL-lactate-U-C !4 (uniformly labeled) 1.8% 

was metabolized to C40,. Using the lactate-U-Cl4 

experiment, a comparison of specific activity of C 

produced by the brain with the specific activity of 

venous blood lactate indicated that about 3.9% of the 
cerebral CO, was derived from lactate. Results with 
lactate U-C1l4 were lower than could be predicted 
from the other lactate experiments. Possibly the 
fact that this patient was afterward shown tobe 
diabetic may have had some bearing on these unex- 
pected results. 





1192. ALPHA-GLYCEROPHOSPHATE OXIDASE OF 
FLIGHT MUSCLE MITOCHONDRIA. Bertram 
Sacktor and Ronald Estabrook.* Physiological 
Div., Chemical Warfare Labs., Army Chemical 
Center, Md., and Johnson Fndn. for Med. Physics, 
Univ. of Pennsylvania, Philadelphia. 

Flight muscle mitochondria oxidize alpha-glycero- 
phosphate at an exceptionally high rate. The factors 
influencing this oxidation were examined. It was 
found: the Michaelis-Menton constant, Km, was about 
2 mM. The pH optimum for alpha-glycerophosphate 
oxidase was between 6.5 and 7.0. The addition of 
product, dihydroxyacetone phosphate, at 40 times the 
substrate concentration had no detectable effect on 
the respiratory rate or the steady state of the respira- 
tory chain. This indicates that the equilibrium of the 
reaction mediated by the mitochondrial alpha-glycero- 
phosphate dehydrogenase favors the oxidation of alpha- 
glycerophosphate. Versene inhibited the alpha- 
glycerophosphate oxidase of intact mitochondria and 
saline washed particles derived from these sarco- 
somes. The subsequent addition of MgCl, restored 
the original activity. Versene had no effect on succi- 
nate oxidation. Inhibition by Versene was reversed 
by additional substrate and a variety of metal ions. 
Versene acted as a competitive inhibitor. The dis- 
sociation constant of the enzyme inhibitor complex 
was approximately 0.4 mM. The site of Versene 
inhibition was found to be on the alpha-glycerophos- 
phate dehydrogenase. Versene was more effective an 
inhibitor in an acid than in an alkaline medium. Other 
type chelating compounds were not effective inhibitors. 
These findings will be related to the significance of 
alpha-glycerophosphate metabolism. An alpha-glycero- 
phosphate cycle is described and a hypothesis on the 
respiratory control in flight muscle is elaborated. 





Saifer 


1193. SPECTROPHOTOMETRIC GLUCOSE OXIDASE 
DETERMINATION OF PLASMA GLUCOSE. A. 
Saifer and S. Gerstenfeld (intr. by S. Natelson). 
Biochemistry Dept., Isaac Albert Research Inst., 
Brooklyn, N. Y. 

A simple, rapid, quantitative spectrophotometric 
method is presented for the microdetermination of 
heparinized blood glucose using glucose oxidase, a 
specific enzyme for beta-D-glucose. Systematic 
studies were made of the factors which may influence 
the optical density values. Concentration curve fol- 
lows Beer's law from .0125 to 0.200 mg glucose. 
Method is not directly applicable to plasma because 
of presence of variable amounts of inhibitory sub- 
stances. Determinations were, therefore, performed 
on Zinc filtrates in comparison with Nelson-Somogyi 
procedure. Oxalated plasma yields slightly lower 
results than heparinized plasma. Sodium fluoride can 
be used to prevent glycolysis. Comparative data (in 
mg%) with glucose oxidase (G.O.) and Nelson-Somogyi 
(N.S.) methods were performed on fasting plasma ob- 
tained from a) normal individuals (33): -N.S. (mean + 
S.D.) = 99.5+8.8: G.O. (mean + S.D.) 90.9+7.9; b) non- 
diabetic patients (36): -N.S. (96.8 + 9.1); G.O. (87.14 





8.8); c) diabetic patients (36): -N.S. (168.4 + 56.7); G.O. 


(147.54 51.9). Both the G.O. and N.S. methods have a 
+2% error. Normal range is from 69-105 mg%. Since 
the G.O. procedure measures "true" glucose, differ- 
ences between the N.S. and G.O. methods constitute a 
measure of the filtrate non-glucose reducing sub- 
stances or "saccharoids."' Saccharoid mean + S.D. 
for 3 groups studied are a) +8.6+ 3.3, b) +9.9+2.8 and 
c) 20.9+ 8.8. In no instance did saccharoid values of 
groups (a) or (b) exceed +16%, whereas 50% of diabetic 
patients gave higher results. Nature of the saccharoid 
present in diabetes is under investigation. 


1194. METABOLISM OF C !4-LABELED HYDROXY- 
ASPARTIC ACID. H. J. Sallach. Dept. of Physi- 
ological Chemistry, Univ. of Wisconsin Med. School, 
Madison. 

The metabolism of C}4-labeled hydroxyaspartic 
acid by preparations of rat liver and Ehrlich ascites 
cells has been investigated. To obtain information on 
the nature of the products the supernatant solutions 
from deproteinized reaction mixtures were subjected 
to ion-exchange chromatography by the gradient elu- 
tion technique. The collected fractions were assayed 
for radioactivity. A number of radioactive products 
were demonstrated in this manner. The fractions 
representing one of the radioactive peaks (Peak F) 
have been shown to contain N-carbamyl-hydroxy- 
aspartic acid on the basis of the following results. 
When C !4-labeled hydroxyaspartic acid and non- 
radioactive carbamyl phosphate (prepared according 
to the method of Jones et al., J. Am. Chem. Soc. 77: 
819, 1955) were the substrates for the enzymatic 
reaction, radioactivity was found in Peak F. The 
elution position of a sample of known N-carbamyl- 
hydroxyaspartate chromatographed under identical 
conditions corresponded to that of Peak F. In addi- 
tion, if non-radioactive hydroxyaspartate and C 14- 
labeled carbamyl phosphate were the substrates, 
radioactivity was again found in Peak F. The frac- 
tions comprising this peak gave the carbamyl amino 
acid reaction of Koritz and Cohen (J. Biol. Chem. 209: 
145, 1954), but did not give the ninhydrin reaction. 
The chromatographic procedure used results in a 
complete separation of known carbamylaspartate 
from known N-carbamylhydroxyaspartate. The 
identification of the other radioactive products is 
under investigation. (Supported by PHS Grant A-922 
and the Wisconsin Alumni Research Fndn.) 
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1195. INCORPORATION OF BICARBONATE, GLY- 
CINE AND FORMATE IN PLANTS. Josephine §, 
Salser, Philip Newmark and George E. Salser 





(intr. by C. A. Mills). Dept. of Biochemistry, Univ, 

of Kansas, Lawrence. 

Leaves of Turkish tobacco infected with tobacco 
mosaic virus (TMV) and the green alga Chlorella were 
selected for an exploratory study on nucleic acid bio- 
synthesis in plants. C14-bicarbonate alone or with 
unlabeled glycine and formate as isotope competitors 
was vacuum infiltrated through the petioles of 3-day 
infected young leaves. The leaves were then floated 
face-up on phosphate/ammonium buffer under fluo- 
rescent lights for 4 more days to permit complete 
equilibration of the isotope. The virus was most 
heavily labeled of all leaf fractions isolated. In the 
virus ribonucleic acid the ribose was labeled more 
highly than the bases. The specific activity of the 
non-virus leaf proteins was about one half that of the 
virus protein. After acid hydrolysis the ratios of 
specific activities between virus and non-virus pro- 
teins were similar for most of the individual amino 
acids either in the presence or absence of the isotope 
competitors. However, in the case of serine and 
tyrosine the ratios for the isotope competitor sam- 
ples were much smaller than for the controls, sug- 
gesting that the formate and glycine were utilized 
extensively for the synthesis of virus serine and 
tyrosine. The patterns of C }4-glycine and C}4- 
formate incorporation into the nucleic acids and 
proteins of synchronously dividing Chlorella will 
also be discussed. 


1196. ZINC METABOLISM IN FISH LIVERS. Paul D. 
Saltman and Howard Boroughs.* Dept. of Bio- 
chemistry, Univ. of Southern California, Los 
Angeles, and AEC Project, Hawaii Marine Lab., 
Univ. of Hawaii, Honolulu. 

The mechanism by which zinc enters and leaves 
the cell hitherto has not been investigated. Tissues 
of many marine organisms are unique in their ability 
to accumulate large amounts of this ion. Liver slices 
from the puffer-fish (Tetraodon hispidus) were 
prepared and incubated in a modified Ringer solution 
containing the zinc and any other chemical agent to 
be studied. The Ringer solution contained the ap- 
proximate ionic concentrations found in fish plasma. 
Zinc was supplied as ZnSQ,; tracer zinc’was supplied 
as Zn®5Cl,. After incubation, total zinc was deter- 
mined by the dithizone method; Zn®°5 was counted ina 
scintillation well using a pulse height analyzer. The 
kinetics of the uptake of zinc with time could be de- 
scribed by a first order rate equation. After 180 min 
the concentration of zinc in the cells reaches a level 
approximately 20 times that of the medium. Accumu- 
lation of Zn® closely parallels the uptake of total 
zinc, indicating that exchange plays a minor role. The 
K,, for zinc was found to be 1.4 x 105M by the method 
of Lineweaver and Burke. Studies with metabolic 
inhibitors demonstrated that respiratory energy is 
not directly coupled to uptake. The mechanism of 
zinc accumulation seems to involve a passive diffu- 
sion of the ion to some specific site within the cell 
where it is bound. The number of sites can be influ- 
enced by both physical and chemical means. 
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1197. MECHANISM OF a-KETO ACID OXIDATION. 
D. Rao Sanadi. Dept. of Physiological Chemistry, 
Univ. of California School of Medicine, Berkeley. 
The oxidative decarboxylation of «-keto acids is 

postulated to occur in the following sequence of steps: 


(1) R-CO-COOH —> [R-CHO] + CO, 
(2) [R-CHO] + [R'S.] —|r< ti 


,-S- aa 


(3) r< + CoASH > CoAS-Co-R + [R'(SH),] 


(4) [R'(SH).] + DPN* > [R'S,] + DPNH + H* 


The evidence for steps 1 and 4 is reasonably satisfac- 
tory. With the mammalian a-ketoglutaric dehydro- 
genase we failed to find evidence for steps 3 and 4. 
Therefore, a reinvestigation of the E. coli pyruvic 
dehydrogenase system was undertaken. We have been 
unable to confirm the small accumulation (0.2 “M) 
from pyruvate of S-acetyl thioctate (steps 1 and 2) 
claimed by Gunsalus (International Symposium on 
Enzymes, i957). We have also obtained the pyruvic 
carboxylase (Fraction 4) free of thioctic trans- 
acetylase activity (step 3) which suggests that the 
latter is a separate unrelated enzyme. At present, 
therefore, no evidence exists even from model sys- 
tems to support the claim that the thioctic cofactor 
has any function other than hydrogen transfer in the 
oxidative decarboxylation of a-keto acids. Experi- 
ments are now in progress to test alternative reac- 
tion mechanisms. 


1198. PURINE METABOLISM IN 6-THIOGUANINE- 
SENSITIVE AND -RESISTANT EHRLICH ASCITES 
CELLS. Alan C. Sartorelli* and G. A. LePage. 
McArdle Memorial Lab., Med. School, Univ. of 
Wisconsin, Madison. 
6-Thioguanine has been found to be an inhibitor of 

both animal neoplasms and human leukemia. The 

biochemical basis of this inhibition is unknown. A 

thioguanine-resistant subline of the Ehrlich ascites 

carcinoma was developed by consecutive passage of 
ascites cells in Swiss mice receiving daily injec- 
tions of 2 mg/kg of thioguanine. Resistance was 
manifested by the sixth transfer generation. Treat- 
ment of mice bearing the parent sensitive line of 
tumor cells with thioguanine for 6 days increased 
survival time 100% over that of untreated controls. 

No prolongation of survival was observed with treat- 

ment of mice bearing the resistant cells. Average 

survival time was longer in untreated mice bearing 
the thioguanine-resistant line as compared to those 
bearing the parent sensitive tumor cells. Cross- 

tesistance was demonstrated for 6-mercaptopurine. 

Azaserine and a-methopterin inhibited resistant and 

sensitive tumor cells to essentially the same extent. 

Guanine-8-C !4 was utilized for nucleic acid synthesis 

in both sensitive and resistant ascites cells. In vivo 

administration of 6-thioguanine 5 min prior to the 
guanine-8-C 14 injection produced a marked inhibition 
of guanine-C }4 incorporation into nucleic acid guanine 
of the sensitive cells. The inhibition of guanine 
utilization was much less in the thioguanine-resistant 
tumor. 











Sayre 
1199. BIOSYNTHESIS OF STEROIDS IN chp pwc 





Mass., and Souvenet 4 for seecieelt wal Edu- 

cation, San Antonio, Texas. 

Testes, removed under Nembutal anesthesia from 
a stallion previously treated with chorionic gonado- 
trophin (20,000 U/day for 6 days), were perfused for 
24 hr by recycling a mixture of homologous whole 
blood and White's solution (1:1), containing added 
chorionic gonadotrophin and 2 mc of acetate-1-C!4. 
Extracts were then prepared individually from the 
testis tissue, red cells and the diluted plasma by 
protein precipitation and solvent extraction proce- 
dures. The neutral lipid fractions were combined 
(133 x 106 cpm) and 25 mg each of several crystalline 
steroids added as carriers. Conventional extraction, 
separation and purification procedures permitted the 
isolation of the following C !4-labeled products in 
radiochemically pure form (the radioactivity values 
are corrected to the initial neutral lipid pool): 4- 
androstene-3,17-dione, 1.5 x 106 cpm; testosterone, 
0.92 x 106 cpm; progesterone, 0.50 x 106 cpm and 
17 a-hydroxyprogesterone, 0.054 x 106 cpm. 11 - 
Hydroxy-4-androstene-3,17-dione added as carrier, 
was recovered devoid of ‘significant radioactivity, 
thereby serving as a control of the above purification 
procedures and demonstrating the absence in sig- 
nificant amounts of the compound from this type of 
tissue. This study demonstrates for the first time 
the presence of 17 a-hydroxyprogesterone in testicular 
tissue and affords a picture of the relative amounts 
of the various steroids elaborated by this testicular 
preparation. 


1200. PREPARATION AND SOME PROPERTIES OF 
A PHOSPHATE-ACTIVATED GLUTAMINASE. 
Francis W. Sayre (intr. by D. G. Simonsen). Dept. 
of Biochemistry, Med. Research Inst., City of 
Hope Med. Ctr., Duarte, Calif. 

A procedure has been developed for purification of 

a phosphate activated glutaminase from dog kidneys, 

resulting in purifications 1- to 4-hundred-fold. 

Solubilization of the enzyme was facilitated by storing 

the kidneys in a deep-freeze for periods of a month 

or more. Cortices removed from the kidneys after 
thawing were used for preparation of enzyme. Homo- 
genization with phosphate buffer (0.1 M, pH 8.1) and 
high speed centrifugation (80,000 g for 30 min) were 
followed by fractionation of the supernatant fluid with 
sodium sulfate. Assays were carried out at 37° in 

0.1 M phosphate buffer, pH 8.1, at a glutamine con- 

centration of 0.025 M, the Ky for glutamine under 

these conditions being 5x 10-3 M. a-Methylgluta- 
mine and isoglutamine were deamidated by the 

purified enzyme at a much slower rate than gluta- 

mine. Other amides and glutamine analogues were 

not acted upon. Inhibition by p-chloromercuribenzoate, 

mercuric ion, cupric ion and iodoacetate was prevented 
or reversed partially by glutathione or cysteine but not 
by glutamine. Irreversible inhibition was observed 
with N-ethylmaleimide. Inhibition by glutamic acid 
was competitive with glutamine, whereas inhibition by 
bromsulphalein, bromcresol green or flavianic acid 
was found to be noncompetitive with glutamine, but 
competitive with respect to phosphate. No evidence 
could be adduced for a transfer function of this 


enzyme. 
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1201. UTILIZATION OF RIBOFLAVIN INHIBITOR 
6-CHLORO-7-METHYL-9-(1'-D-RIBITYL)- 
ISOALLOXAZINE BY LACTOBACILLUS CASEI. 
Robert A. Scala* and John P. Lambooy. Dept. of 
Physiology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Repeated exposure of L. casei to increasing levels 
of the flavin analog modified the organism so that it 
accepted either riboflavin or the analog as the sole 
flavin source. Extracts made from cells grown in a 
medium containing analog were processed to separate 
and identify the flavin constituents. The free analog 
and its 5' phosphate were identified. A fraction having 
the chromatographic characteristics expected of an 
analog FAD derivative was also found but the identity 
of the material could not be definitely established. 
Standard assay techniques showed that although the 
free analog still inhibited stock L. casei cultures, the 
combined forms or mixtures of free and combined 
forms could substitute for riboflavin in the nutrition 
of the organism. This work suggested that the site 
of the analog inhibition of stock L. casei was at the 
riboflavin phosphorylating stage. When the stock 
organism was provided with analog phosphate syn- 
thesized by the modified organism, the inhibition was 
successfully by-passed. 





1202. PHYSICAL CHEMICAL CHARACTERIZATION 
OF ENZYMATICALLY SYNTHESIZED DEOXY- 
RIBONUCLEIC ACID (DNA). H. K. Schachman, 

I. R. Lehman,* Maurice J. Bessman,* Julius 

Adier,* E. S. Simms* and Arthur Kornberg. Dept. 

of Microbiology, Washington Univ. School of 

Medicine, St. Louis, Mo. 

Net synthesis of DNA from a mixture of the tri- 
phosphates of the 4 deoxynucleosides commonly found 
in DNA has provided material of which more than 90% 
originated from the triphosphates. Ultracentrifugal 
analysis revealed polydisperse material with sedimen- 
tation coefficients ranging from 20 S to 30 S in dif- 
ferent preparations, as compared with 25 S for the 
thymus DNA used as "primer." Viscometry gave 
values from 15 to 30 (gm/100 ml) -! for the synthetic 
DNA as compared with 50 (gm/100 ml)-! for thymus 
DNA. From these data a molecular weight about 
5 x 10° is calculated for the enzymatically synthesized 
DNA. The data suggest that the latter is organized 
as relatively stiff macromolecules with effective vol- 
umes greater than would be expected from single 
polynucleotide chains with freedom of rotation at 
each link in the backbone. In support of this view was 
the collapse of the macromolecular structure when 
the DNA was heated for 15 min at 100°; as with thymus 
DNA, the viscosity decreased to less than 1 (gm/100 
ml)-! and the sedimentation rate decreased only 
Slightly to 14S. Digestion with pancreatic deoxy- 
ribonuclease produced an increase in ultraviolet 
absorption at a rate and to an extent (30%) identical 
to that observed with thymus DNA. Striking differ- 
ences were observed in kinetic studies of the synthesis 
employing, as "primer," native DNA or DNA exposed 
to brief sonic irradiation or limited treatment with 
pancreatic deoxyribonuclease. Chemical studies of 
the DNA are reported by Adler et al. in Fed. Proc., 
this issue. 
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1203. BIOSYNTHESIS OF SALICYL GLUCURONIDES 
IN VITRO. David Schachter, David J. Kass, and 





Theodora J. Lannon (intr. by Karl Meyer). Dept, 
of Medicine, College of Physicians and Surgeons, 
Columbia Univ., and Presbyterian Hosp., New 
York City. 

Sensitive, fluorimetric methods have been devel- 
oped for the estimation of salicyl acyl glucuronide 
and salicyl phenolic glucuronide. The biosynthesis of 
as little as 0.002 uM of each conjugate can be detected, 
Tissue slices were incubated in Warburg flasks (O 
gas phase, 30°C, 4 hr) in a medium containing 0.001M 
sodium salicylate. Detectable quantities of one or both 
glucuronides are formed by slices of: intestinal 
mucosa (human, guinea pig, rat, hamster, rabbit, dog, 
cat, chicken), liver (guinea pig, rat, hamster, dog, 
chicken), kidney (guinea pig, rabbit, rat, hamster, dog, 
chicken), urinary bladder (guinea pig, rabbit), spleen 
(guinea pig, hamster), and lung (guinea pig). Glucose 
in the medium (final concentration 0.003-0.017M) 
increases glucuronide synthesis by 50-100% with 
guinea pig intestinal mucosa, but not with guinea pig 
liver or kidney. Tissues from newborn guinea pigs 
show only a minimal capacity to form salicyl glucuron- 
ides when compared with the maternal tissues. By 
3-4 days after birth, however, the capacity to form 
these compounds increases to 50-80% of that of the 
maternal tissues. (Supported by PHS grant No. 
A-1483.) 





1204. PREPARATION OF HIGHLY PURIFIED AL- 
KALINE KIDNEY PHOSPHATASE. Otto Schales 
and Kazko Arai.* Dept. cf Biochemistry, Tulane 
Univ. School of Medicine and Chemical Research 
Lab., Alton Ochsner Med. Fndn., New Orleans, La. 
A procedure was developed which led to phosphatase 

preparations with specific activities (S.A.) of 9,000 to 

11,500 units (mg phenol liberated from disodium 

phenyl phosphate in 15 min at 37°) per mg of protein 

nitrogen. Step 1: fresh pig kidney (S. A. 1.3) was 
transformed into a stable drypowder (S. A. 67, yield 

39%, purification 52-fold) according to the method of 

H. and E. Albers (Z. physiol. Chem, 232:165, 1935). 

Step 2: aqueous extracts from Albers powder were 

incubated with trypsin, followed by removal of the 

proteolytic enzyme by adsorption on kaolin. Addition 
of alcohol (final conc. 45%) precipitated an active 
product (S.A. 1,900 to 2,700; yield based on fresh 

kidney 16%; purification 1,400- to 2,000-fold). Step 3: 

aqueous extracts from the precipitate were acidified 

(pH 4.65 at -5°), treated with Norit A (pH 5.4) and 

fractionated with alcohol at pH 8 and 0-5°. Highest 

S. A. was found in fractions precipitated by up to 30% 

alcohol (S. A. 9,000 to 11,500; purification 6,900- to 

8,900-fold, the yield, based on fresh kidneys was 1- 

3%). Aggregates of long slender cryst. needles were 

often associated with these fractions. Alcohol con- 

centrations above 30 and up to 64% precipitated addi- 
tional active material (S. A. 3,200 to 7,900; yield 
about 10%). Properties of purified preparations 
were studied and will be reported. A fraction with 

S. A. 9,400 showed on electrophoretic analysis to 

consist of about 87% of one component. Inactivation 

and reactivation experiments did not indicate the 
existence of a removable cophosphatase. 
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1205. MICROBIOLOGICAL ACTIVITY OF 5-FLUORO- 
URACIL DERIVATIVES. J. M. Scheiner and R. 
Duschinsky (intr. by S. H. Rubin). Hoffmann-La 
Roche, Inc., Nutley, N. J. 

Among the 5-fluoropyrimidines synthesized by 
Duschinsky et al. (J. Am. Chem, Soc. 79:4559, 1957), 
5-fluorouracil, 5-fluoroorotic acid and 5-fluorocyto- 
sine have been shown to exert profound activity against 
bacteria in vitro (Scheiner et al., Fed. Proc. 16:242, 
1957). One of the main effects exerted in bacteria by 
these anti-metabolites appears to be the block of the 
methylation reaction leading to DNA thymine. Radio- 
active isotope studies by Heidelberger et al. (Abstr. 
Am. Chem, Soc. Mtg., 1957, p. 20C) have demon- 
strated a similar methylation block in Ehrlich ascites 
cells. It has been found that fluorouracil nucleosides 
synthesized by Duschinsky et al. (Abstr. Am. Chem. 
Soc. Mtg., 1957, p. 19C) and some of their phosphor- 

y. derivatives synthesized by Farkas et al. (to be 

published) exhibit anti-microbial activities of the 

same order or higher than fluorouracil. It appears 

that 5-fluorouracil is metabolized by lactobacilli along 

the pathways established for uracil at least up to the 
nucleotide state. Potential metabolic degradation 
products such as 5-fluorodihydrouracil and a-fluoro- 
f-ureidopropionic acid, synthesized in this laboratory, 

were found to be microbiologically inert for L. 

leichmannii. 














1206. OPTIMUM pH FOR ACTION OF PEPSIN. Max 
Schlamowitz and Linn U. Peterson.* Dept. of Bio- 
chemistry Research, Roswell Park Memorial Inst., 
Buffalo, N. Y. 

The optimum pH for the action of pepsin on protein 
substrates is generally considered to be at pH 1.5-2.0. 
Recent studies (Christensen, Arch. Biochem. Biophys. 
57:163, 1955, and Sri Ram et al., Arch. Biochem. 
Biophys. 70:185, 1957) on proteins modified by heat 
or chemical treatment did not materially alter this 
view. The present work concerns the reaction kinetics 
and pH of optimum action of pepsin on "native" bovine 
serum albumin (BSA) and on BSA denatured by treat- 
ment with urea or by exposure to acidic or alkaline 
conditions for brief periods. The action of pepsin on 
these substrates was measured in terms of phenol 
reagent-positive substance in trichloroacetic acid 
protein-free filtrates of the reaction mixtures. Under 
these conditions the optimum pH for the action of 
pepsin on BSA was found to be about pH 3.5, compared 
with pH 1.5 for "native BSA. Shifts in the pH of 
optimum activity have also been observed with other 
protein substrates similarly denatured. The possible 
relation of these observations to the mechanism and 
Specificity of action of pepsin will be discussed. 
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1207. ORGANIC ACIDS AFFECTING ELECTRO- 
PHORETIC HOMOGENEITY OF HUMAN SERUM 
ALBUMIN AT pH 4.0. K. Schmid. Dept. of Medi- 
cine, Harvard Med. School and Med. Services of ' 
Massachusetts Gen. Hosp., Boston. i 
An "electrophoretically homogeneous" form of 
albumin (pH 4.0, © /2 0.1 acetate) has been isolated 
from Fraction VI of normal human plasma and par- 
tially characterized. This form of albumin could be i 
transformed into an electrophoretically heterogeneous { 
modification (K. Schmid, J. Am. Chem. Soc. 79:4679, 
1957). In view of the fact that the bulk of serum 
albumin (Fraction V) appears heterogeneous under 
identical conditions, a systematic study was initiated 
to find compounds which may convert Fraction V- 
albumin into the electrophoretically homogeneous 
form. The most outstanding reagents for this trans- 
formation proved to be mono-, di-, and tricarboxylic 
acids as evidenced by electrophoresis in pH 4.0 
buffers prepared from these substances. Judging 
from their effect upon the electrophoretic behavior of 
albumin, these acids could be divided in 2 groups: 
those resulting in homogeneity (proprionic, butyric, 
valeric, caproic, malonic, itaconic, succinic, glutaric, 
adipic, tartaric and citric acid) and those causing 
heterogeneity (formic, acetic, lactic, oxalic, fumaric, 
maleic, aspartic, and glutamic). Moreover, mixed 
buffer solutions containing acetic acid and one acid 
of the former group also maintained homogeneity. 
(Supported by grants from the Helen Hay Whitney 
Fund, New York, and from the Natl. Insts. of Health, 
A-509C4.) 





1208. DETERMINATION OF ACETAL PHOSPHO- 
LIPIDES IN TISSUES BY PHOSPHORUS ANAL- 
YSIS. G. Schmidt, K. Keck,* W. A. Spencer* and 
R. Blietz.* Research Labs., Boston Dispensary, 
and Dept. of Biochemistry, Tufts Univ. School of 
Medicine, Boston, Mass. 

At present, the determination of acetal phospho- 
lipides in tissues is based exclusively on the Schiff 
test of the aldehydogenic group. Questions such as j 
the exclusive occurrence of acetal lipides in the form f 
of phospholipides cannot be answered with certainty 
by the use of the Schiff test. Metabolic studies on the 
incorporation of P32 into acetal phospholipides re- 
quire likewise supplementary analytical procedures. 
We found that acetal lipide P can be determined as 
the difference between non-lipide phosphorus obtained 
a) after saponification of an aqueous emulsion of the 
total lipides in N NaOH at 25° for 16 hr and b) after 
incubation of another aliquot of the lipides with 0.075N 
mercuric acetate for 1 hr at pH 5.5 and subsequent 
saponification with N NaOH. Non-lipide phosphorus 
was measured as total P of the clear filtrate obtained 
by flocculation of the lipides in the saponified emulsion 
with 30% ammonium sulfate (W/V) at pH 5.5. Partition 
of the total phospholipides in beef spinal cord showed i 
that the lecithin-cephalin fraction accounted for 42%, 4 
the acetal phospholipides for 27% and the sphingo- i 
myelin for 31% of the total lipide P. Additional ob- } 
servations concerning the effects of the sequence of 
the hydrolysis steps on the yield of non-lipide phos- 
phorus and their bearing on the structure of acetal 
phospholipides will be discussed. 
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1209. ACID SOLUBLE TISSUE DEOXYNUCLEOTIDES. 
Walter C. Schneider and Jean Rotherham.* Natl. 
Cancer Inst., NIH, Bethesda, Md. 

Previous studies of the acid soluble deoxyribosidic 
compounds of animal tissues have been extended to 
the deoxynucleotide components., The latter have 
been found to consist of 2 types: those measurable 
directly in the standard a a assay 
for deoxyribosidic compounds, ose requiring 
preliminary enzymatic digestion before assay. Both 
types of deoxynucleotides constitute a large fraction 
of the acid soluble deoxyribosidic compounds in tis- 
sues that normally synthesize deoxyribonucleic acid 
(DNA) continuously or that are preparing for DNA 
synthesis, while deoxynucleosides predominate in 
tissues where DNA synthesis is low. Fractionation 
of acid soluble extracts of the Novikoff hepatoma on 
Dowex-1 has demonstrated the presence of 2 deoxy- 
nucleotides and 4 or 5 digestible deoxynucleotides. 
One of the latter has been purified and found to be a 
deoxycytidinediphosphate derivative structurally 
related to the deoxycytidine diphosphoethanolamine 
(D-CDPE) isolated by Potter and Buettner-Janusch 
(Fed. Proc. 16:234, 1957) from thymus extracts and 
the deoxycytidine diphosphocholine isolated by Sugino 
from sea urchin eggs (J. Am. Chem. Soc. 79:5074, 
1957). The hepatoma deoxynucleotide contains nin- 
hydrin reactive groups but does not appear to be 
identical with D-CDPE, however. 








1210. EFFECT OF AMMONIUM DERIVATIVES ON 
ION FLUX IN ELECTROPLAX. E. Schoffeniels 
(intr. by D. Nachmansohn). College of Physicians 
and Surgeons, Columbia Univ., New York City. 

The effect of tertiary and quaternary ammonium 
derivatives upon Na* and K* flux has been studied 
with the improved single isolated electroplax prepara- 
tion recently described (Schoffeniels, Biochim. et 
biophys. acta). The tertiary compounds that block 
the response to direct and indirect stimulation, but 
without depolarizing the cell, were found to decrease 
the permeability to the ions studied. Curare, while 
acting exclusively on the synapse and blocking only 
indirect stimulation, affects the ion permeability like 
a tertiary compound. Quaternary compounds, such 
as carbamylcholine, act exclusively upon the synapse 
but eventually depolarize the cell. The response to 
direct stimulation in a curarized preparation is not 
affected. These compounds increase the influx of 
Nat; the outflux of Na* and K* seems to be little af- 
fected. Lipid soluble analogues of acetylcholine, on 
the other hand, which affect the direct stimulation of 
the curarized electroplax depolarize and even reverse 
the polarity of the membrane, increase very much the 
ion flux. The results will be discussed in the light of 
recent concepts of membrane permeability to ions. 
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1211. TRANSFER OF RIBONUCLEIC ACID FROM 
NUCLEI TO CYTOPLASM IN VITRO. C. Schol- 
tissek,* John H. Schneider* and Van R. Potter. 
McArdle Memorial Lab., Univ. of Wisconsin, 
Madison. 

Previous studies have shown that at 1-3 hr after 
the injection of labeled orotic acid into rats the 
nuclear ribonucleic acid (nRNA) of liver reaches a 
maximum specific activity while cytoplasmic RNA 
has a low specific activity at this time and increases 
slowly for about 16 hr while nuclear RNA loses radio- 
activity as if there were 2 fractions of nRNA, one of 
which is rapidly exported to the cytoplasm and one 
which has a much slower turnover. This concept has 
now been tested by isolating rat liver nuclei at various 
periods after the injection of labeled orotic acid and 
incubating them in vitro in the usual fortified sucrose 
media but without radioactive precursors, with and 
without cytoplasmic fractions from non-injected rats, 
At 20, 60 and 120 min of incubation the flask contents 
were chilled and nuclei and cytoplasm were reisolated 
and the specific activity of the nRNA and cRNA were 
redetermined, as well as any conversion of total RNA 
to acid soluble material. It was established that at 
early times, nearly all of the labeled nRNA is readily 
transferable to the cytoplasm, while at the later times 
the fraction that is radioactive tends to remain in the 
nuclei. Thus metabolic evidence for at least 2 pools 
of nRNA has been obtained. Studies with a variety of 
in vitro conditions indicated that calcium ions modify 
the results. 








1212. COMPARISON OF CERTAIN METHODS FOR 
ASSESSING ADRENOCORTICAL ACTIVITY IN 
RATS BRIEFLY EXPOSED TO COLD. E. 
Schénbaum, Rosemary E. Large, Monica Davidson 
and W. G. Bruce Casselman (intr. by E. Baer). 
Banting and Best Dept. of Med. Research, Univ. of 
Toronto, Toronto, Canada. 

Changes in adrenal steroid production in vitro, 
adrenal ascorbic acid (AA) concentration and cellular 
morphology were compared in white rats briefly ex- 
posed to cold. Control values (per 100 mg fresh 
gland) of steroid production and AA concentration are 
13 ug/hr and 318 ug. Upon exposure to -20°C, steroid 
production increases by 45% (19 ug/hr) after 30 min 
but is back to the control rate after 1 and 3 hr (12 and 
11 »g/hr), whereas AA concentration steadily falls 
during the first hour (255 .g at 30 min and 204 ug at 
1 hr) and remains low (212 xg) for at least 3 hr. In 
the Z. fasciculata and Z. reticularis of the adrenals 
of the rats exposed for 30 min there is distinct cyto- 
logical evidence of activation. In rats treated with 
pentobarbital plus morphine (4 mg and 2 mg/100 gm 
b. w. respectively) 30 min before exposure to -20°C 
for 30 min there is no fall in adrenal AA content 
(402 .g) in spite of increased steroid formation (17 
ug/hr). The values for rats treated with pentobarbital 
alone were 280 ug and 16 ug/hr. In rats exposed to 
0 to +2°C for 24 hr, adrenal AA concentration (354 ug) 
and steroid formation (14 u.g/hr) are the same as con- 
trol values. These observations suggest that there is 
no consistent relationship between changes in steroid 
production and AA contents of the adrenals of rats 
briefly exposed to cold. (Supported by grant DRBC- 
9310-07 from the Defence Research Board of Canada.) 
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1213. EFFECT OF INSULIN AND ALLOXAN ON 

TRYPTOPHAN PEROXIDASE INDUCTION IN 

RAT LIVER. Joseph M. Schor,* Wayne Westmark* 

and Earl Frieden. Dept. of Chemistry, Florida 

e Univ., see. 

Among the many interrelated problems in bio- 
chemistry are those concerned with the mechanisms 
of protein synthesis, hormone action and adaptive 
enzyme formation in mammals. The tryptophan- 
peroxidase-oxidase system (TPO) of Knox was utilized 
to investigate these areas. In in vivo induction ex- 
periments the rat was injected intraperitoneally with 
the substance being tested. Six hours later the animal 
was sacrificed and the liver assayed for TPO by the 
method of Knox (J. Biol. Chem. 187:419, 1950). 
Alloxanization was accomplished using the method of 
Kipnis and Cori (J. Biol. Chem. 224:681, 1957). The 
following findings have been made in the course of 
this study: 1) the tryptophan induction of TPO is not 
alinear function of dosage injected; 2) insulin can 
cause the induction of TPO in vivo and this induction 
is only partially dependent on the adrenals; 3) the 
inducing abilities of tryptophan and insulin are addi- 
tive and the same was found for insulin and cortisone; 
4) after alloxanization the TPO level shows a biphasic 
increase as a function of time elapsed after injection 
of the alloxan. The first peak is reached 6 hr post- 
injection; at 24 hr the TPO activity returns to normal 
levels; and at 72 hr the second peak is reached and 
maintained. The changes in TPO level are independ- 
ent of the glucose concentration in the urine. 





1214. ISOLATION OF TWO PEPTIDES FROM A COL- 
LAGENASE DIGEST OF COLLAGEN, Ralph E. 
Schrohenloher* and Milan A. Logan. Dept. of Bio- 
logical Chemistry, Univ. of Cincinnati College of 
Medicine, Cincinnati, Ohio. 

Among the products of the digestion of cattle 
Achilles tendon collagen by the exoenzymes of 
Clostridium histolyticum are 2 peptides which give 
characteristic paper chromatograms and appear to 
be present in significant quantities. In an effort to 
add to the knowledge of the amino acid sequence of 
collagen, the isolation and study of these peptides was 
undertaken. Basic materials were removed from the 
digest by an Amberlite IRC 50 column. The effluent, 
containing the 2 desired peptides, was fractionated by 
means of ion exchange chromatography employing 
Dowex 50 and a sodium phosphate buffer system of 
gradually increasing pH and constant sodium concen- 
tration. The use of sodium phosphate buffers per- 
mitted paper chromatography of the fractions by 
ethanol, water and ammonia (80:20:1) without previous 
desalting. When necessary, further purification was 
effected by recycling. The amino acids obtained by 
acid hydrolysis of the peptides were identified by com- 
parative paper chromatography and quantitated after 
separation on Dowex 50 using sodium phosphate buf- 
fers. The results indicate that one peptide is com- 
posed of equimolar parts of glycine, hydroxyproline 
and proline and the other of equimolar parts of 
alanine, glycine and proline. DNP studies show that 
the N-terminal residue of each peptide is glycine. 
Completion of structural studies is now in progress. 
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1215. ATTEMPTS TO EXTRACT A MAMMALIAN 
HEPARINASE. Eunice C. Schuytema and Ira B. 
Cushing (intr. by D. W. MacCorquodale). Bio- 
chemistry Dept., Abbott Labs., North Chicago, Ill. 
Cho and Jaques (Canad. J. Biochem. & Physiol. 

34:79, 1956) have described a method for purifying 

mammalian heparinase from ox liver. By meticu- 

lously following their procedure, a protein fraction 
has been isolated which resembles their preparation. 

Curves of percent heparin destroyed plotted against 

a) time, b) pH of digestion and c) heparin concentra- 

tion agreed well with those of the above authors. 

However, when the pH was raised to 9.5, after diges- 

tion and before assay, over 90% of the added heparin 

was recovered both in the controls and in the samples 
in which enzymatic digestion should have taken place. 

Therefore, at least in our experiments, the apparent 

destruction of heparin was due only to the binding of 

heparin by protein. When a bacterial heparinase 
preparation was used under the same conditions over 

90% of the heparin was recovered in the controls and 

an 85% digestion of heparin in the enzyme samples 

was observed. Further experiments and efforts to 
prepare an active extract will be described and the 
problems and difficulties of this type of work will be 
discussed. 











1216. INCORPORATION OF AMINO ACIDS INTO 
RIBONUCLEIC ACID. Richard Schweet, Edward 
Glassman* and Esther Allen.* Biochemistry Dept., 
City of Hope Med. Ctr., Duarte, Calif. 

The incorporation of radioactive leucine, tyrosine, 
threonine, isoleucine, lysine and tryptophan into ribo- 
nucleic acid (RNA) of the soluble fraction (pH 5 
enzymes) from guinea pig liver has been studied. The 
activating enzymes and the acceptor RNA have been 
separated into 2 fractions with calcium phosphate gel. 
Neither fraction incorporates by itself, but almost all 
of the original activity is restored when the fractions 
are recombined. Highly purified RNA prepared by a 
phenol method, when combined with activating enzyme 
fractions, also incorporates C!4-labeled amino acids. 
This finding provides an assay for RNA which has a 
specific function. Microsomal RNA is inactive. Spe- 
cific activating enzymes have been prepared which, 
when combined with RNA, catalyze only the incorpora- 
tion of the amino acid which they activate, thus demon- 
strating directly the role of activating enzyme in this 
system. When the amount of RNA is the limiting fac- 
tor, incorporation of several amino acids is additive 
and noncompetitive. Since each amino acid is incor- 
porated independently, each may be incorporated into 
a specific RNA. Preliminary fractionation studies 
appear to support this conclusion, since a fraction 
containing leucine-acceptor RNA, but not tyrosine- 
acceptor RNA, has been prepared. 
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1217. TYROSINE BIOSYNTHESIS IN ESCHERICHIA 
COLI: ENZYMATIC OXIDATION OF PREPHENIC 
ACID (PPA) TO p-HYDROXYPHENYLPYRUVIC 
ACID (HPP). Ilse Schwinck* and Elijah Adams. 
Pharmacology Dept., New York Univ. College of 
Medicine, New York City. 

The cyclohexadiene PPA is a phenylalanine pre- 
cursor (through phenylpyruvate) in E. coli (Weiss et 
al. Science 119:774, 1954). PPA, through an inde- 
pendent aromatization, is also a tyrosine precursor 
as shown by its conversion to a phenolic product 
(identified as p-hydroxyphenyllactic acid (HPL) in 
extracts of an E. coli mutant (83-5) blocked in 
phenylpyruvate formation (Ghosh et al. Fed. Proc. 
15:261, 1956). Further studies now indicate the 
major phenolic product of PPA as HPP, formed ina 
DPN-requiring oxidation, and identified by paper 
chromatography, spectra and derivatives. Some 
secondary formation of HPL from HPP can result 
via lactic dehydrogenase under conditions favoring 
DPNH stability. However, enzyme incubation with 
HPL as substrate (both alone and together with PPA) 











strongly support HPP as the primary phenolic product. 


The enzyme, designated prephenic dehydrogenase, is 
soluble (centrifugation at 105,000 x g) can be partly 
purified with protamine and ammonium sulfate. 
Purified fractions show absolute dependence on DPN 
for PPA aromatization to the phenolic product. Bio- 
synthetic significance of the enzyme is indicated by 
its absence from E.coli tyrosine auxotrophs. Ex- 
tracts of 83-5, fortified by excess glutamate and 
pyridoxal phosphate, form tyrosine quantitatively 
from PPA. Attempts to improve enzyme yield 
showed that addition of tyrosine to the growth 
medium of 83-5 markedly depresses the specific ac- 
tivity of cell-free fractions. 


1218. INFLUENCE OF INSULIN AND ORINASE ON 
THE TURNOVER OF PLASMA GLUCOSE AS 
STUDIED WITH C!* GLUCOSE IN HUMANS, G. L. 
Searle, G. E. Mortimore, R. Buckley, and W. A. 
Reilly (intr. by Samuel Abraham). Radioisotope 
and Med. Services, VA Hosp., San Francisco, 
Calif. 

Investigation has been made of the immediate and 
prolonged effects of insulin and orinase on the specific 
activity time course and concentration time course of 
plasma glucose. Experiments are of 6 hr duration. 
Subjects are injected intravenously with 90 .c of 
evenly labeled C!4 glucose. Blood samples are col- 
lected before and after insulin or orinase administra- 
tion and analyzed for plasma glucose specific activity 
and plasma glucose concentration. The kinetics of 
glucose supply to and disappearance from the plasma 
have been estimated as the plasma glucose concen- 
tration drops from normoglycemic to hypoglycemic 
levels and then remains at a hypoglycemic level, 
under the continued influence of the drugs. The re- 
sults indicate a definite inhibition of liver glucose 
output following insulin or orinase. During this 
transient inhibition of glucose supply following ad- 
ministration of either drug the disappearance rate of 
plasma glucose increases markedly in the normal 
individuals studied; however, no such stimulation has 
been demonstrated in one diabetic subject studied 
with both drugs. During the period of constant hypo- 
glycemia an extremely low level of plasma glucose 
turnover is evidenced. Our data on the kinetics of 
glucose turnover indicate an action of orinase similar 
to that of insulin in lowering the blood sugar. How- 
ever, we can not rule out a separate and independent 
mechanism of action for orinase. 
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1219. ISOLATION OF AN IMPORTANT IMMUNO- 
LOGICALLY ACTIVE TUBERCULOPOLYSAC- 
CHARIDE. Florence B. Seibert. Henry Phipps 
Inst., Univ. of Pennsylvania, Philadelphia. 

Two types of tuberculopolysaccharide found in 
culture filtrates of tubercle bacilli grown on synthetic 
media can be quantitatively distinguished by the orcing| 
and anthrone color reactions, since type I predominates | 
in arabinose and Type II in glucose. Tuberculopoly- 
saccharide was isolated from a crude fraction of the 
culture filtrate of a human (H 37 Ra) strain of tubercle 








bacillus from which the major proteins had been re- 
moved by saturation with ammonium sulfate. From 
the brown residue a colorless polysaccharide was 
separated by means of electrophoresis in the Bier 
apparatus in phosphate buffer pH 7.0, » = 0.01, witha | 
field strength of 11 to 13 volts/cm. Following the 
first cycle the concentration of protein impurity was 
reduced 20% and type I polysaccharide 21%, while 
type I was increased 21%. Repeated cycling made 
further changes in the same direction. These poly- 
saccharides are very important in the immunology 
of tuberculosis, although they do not give a skin re- 
action in sensitized animals. Type II is antigenic, 
while type I is a haptene able to interfere with com- 
plement fixation and precipitation of immune sera by 
tuberculin protein, and also with the bacteriostatic 
effect of normal and immune sera. It shows its 
antigenic effect in vitro in high dilution compared 
with protein, and can, in excess, resolve its antigen- 
antibody complexes. Moreover, when injected into 
sensitized animals it causes antibodies to disappear 
from the serum. 


1220. ADAPTIVE RESPONSES TO DAMAGE, William 
F. Seip* and Frederick W. Barnes, Jr. Depts. of 
Medicine and Physiological Chemistry, Johns 
Hopkins School of Medicine, Baltimore, Md. 

One of the more basic properties of living things 
is adaptation to change in environment. Numerous 
phenomena in biology and in disease appear to con- 
sist of adaptation to the repetition of a harmful ex- 
perience for the cell or tissue. Such adaptive behavior 
may be exemplified by restoration, hyperplasia and 
altered interaction with the environment. Present 
evidence indicates a wide response of living things, 
in these 3 respects, to many potentially harmful 
agents. Exploratory studies of these restorative 
responses to definite damage have been made by ap- 
plying either dinitrofluorobenzene or tobacco smoke 
condensate to the skin of animals. Area, in micro- 
scopic section, was tentatively accepted as an ap- 
proximate function of mass and hyperplastic effects 
were measured as changes in area following repeated, 
harmful stimuli. Changes in thickness of skin layers 
were plotted against time and the areas under the 
curves were related to concentration of harmful agent 
used. Also evidence of increased, local tissue re- 
sistance to the agent was regularly found. Adaptive 
responses to damage have been formulated as a sim- 
ple theory with 4 corollaries and their application to 
the findings will be mentioned. (Supported by the 
Tobacco Industry Research Committee, Amer. Cancer 
Soc., Amer. Heart Assn., Amer. Cancer Soc.—Mary- 
land Div.) 
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1221. REDUCTION OF ACETOL PHOSPHATE BY 
PROPANEDIOL PHOSPHATE DEHYDROGENASE. 
Otto Z. Sellinger* and O. Neal Miller. Dept. of 
Biochemistry and Nutrition and Metabolism Re- 
search Lab., Dept. of Medicine, Tulane Univ. 
School of Medicine, New Orleans, La. 

Acetol phosphate, CH, COCH,OPO, H,(AP), has 
been synthesized via the following sequence of re- 
actions: acetol acetate (I) diethyl ketal of (I) 
acetol diethyl ketal (II) diphenylphosphoryl (II) 
diciclohexylammonium salt of AP diethyl ketal AP. 
The following evidence has been obtained pointing to 
the existence, in rabbit muscle, of an enzyme, 1,2- 
propanediol-1-phosphate dehydrogenase (PDPDH), 
which catalyzes the reduction of AP to 1,2 propane- 
diol-1-phosphate in the presence of DPNH*. During 
the course of purification of a-glycerophosphate 
dehydrogenase (GPDH) (Beisenherz et al., Methods 





in mol 1:391, 1955), specific activity meas- 
urements dihydroxyacetone phosphate (DHAP) 


and AP as substrates demonstrated that reduction of 
AP occurred in all fractions. Dialysis (24 hr, 4°) 
demineralized water caused the specific ac- 
tivity with AP to be uniformly enhanced, while the 
specific activity with DHAP was not affected in a 
similar manner. Specific activity ratios, GPDH/ 
PDPDH, of dialyzed fractions exhibited a gradual 
increase from 625 to 1,480 up through fraction VII, 
the ratio dropping abruptly in fraction VIII to 550. 
Because fraction VIII contains mainly lactic de- 
hydrogenase (LDH), a twice recrystallized commer- 
cial preparation of LDH was tested for activity with 
AP and DHAP. In comparison with fraction VII, it 
had 10% of the specific activity for AP and 1% for 
DHAP. In experiments in which a GPDH preparation, 
devoid of PDPDH activity was used, it was shown that 
AP competitively inhibits GPDH (Km for DHAP: 
1.0 x 10-4M; Ki: 1.3 x 10-3M). 


1222, INHIBITION OF GLUCOSE UTILIZATION BY 
6-DEOXY-6-FLUOROGLUCOSE IN MAMMALIAN 
TISSUES, G. S. Serif and C. J. Stewart (intr. by 
§. Kirkwood). Scripps Clinic and Research Fndn., 
La Jolla, Calif. 

The phosphorylation of glucose by hexokinase has 
been linked with the active transport of sugar across 
cell membranes and also with the mechanism of insulin 
action. It is of interest, therefore, to examine the 
metabolic effects of sugar analogues which are in- 
capable of phosphorylation in the 6-position. 6-Deoxy- 
6-fluoroglucose is such an analogue. The results of 
apreliminary study indicate that 6-deoxy-6-fluoroglu- 
cose inhibits the metabolism of uniformly labeled 
glucose by rat liver and kidney slices, as reflected in 
radioactive CO, formation. This effect is also ap- 
parent in homogenates of these tissues but it is less 
marked. The pattern of inhibition observed with in- 
creasing concentration of 6-deoxy-6-fluoroglucose 
indicates that of the two or more pathways of glucose 
oxidation, one is specifically inhibited by 6-deoxy-6- 
fluoroglucose. This primary site of inhibitory action 
is currently under evaluation. 








Shapira 


1223. PARTITION OF SERUM UNESTERIFIED 
FATTY ACIDS (UFA) BETWEEN ALBUMIN AND 
LIPOPROTEINS, Eleazar Shafrir (intr. by Sidney 
S. Chernick). Lab. of Metabolism, Natl. Heart 
Inst., NIH, Bethesda, Md. 

Serum UFA have been demonstrated recently to 
participate in lipid transport and metabolism as well 
as to affect the electrophoretic mobility of certain 
serum proteins. Despite strong affinity of UFA te 
albumin, the present study shows that in normal sera, 
and to a greater extent in certain pathologic sera, a 
significant portion of serum UFA is carried by lipo- 
proteins. Lipoprotein fractions were isolated by 
preparative ultracentrifugation (Bragdon et al., J. 
Lab. Clin. Med. 48:36, 1956) and UFA were deter- 
mined by the method of Gordon (J. Clin. Invest. 36: 
810, 1957). In normal fasting sera 13.5-16.8% of 
total UFA was bound to lipoproteins. The lipoproteins 
floating at density 1.019 contained from 2.2 to 3.0%, of 
serum UFA, while those floating at densities 1.063 and 
1.21 contained from 4.6 to 7.8% and from 3.8 to 6.2% 
respectively. In nephrotic sera with low albumin but 
normal UFA levels from 21.0 to 50.8% of the total UFA 
resided in the lipoprotein fractions. In sera from 
hyperlipemia patients with normal albumin levels 
17.7 to 27.1% of UFA was bound to lipoproteins. In 
general, the UFA distribution among lipoprotein frac- 
tions appeared to parallel the distribution of total 
serum lipid among these fractions. The percentage 
of lipoprotein-bound UFA increased with rising lipo- 
protein/albumin ratio and with total amount of UFA 
present. Investigation of the physiopathological sig- 
nificance of this competition for UFA is in progress. 


1224. EFFECTS OF VARIOUS INHIBITORS ON 
PYRIMIDINE METABOLISM OF NORMAL AND 
LEUKEMIC LEUKOCYTES IN VITRO. Jacob 
Shapira* and Richard J. Winzler. Dept. of Bio- 
logical Chemistry, Univ. of Illinois College of 
Medicine, Chicago. 
The incorporation of radioactive formate, orotic 
acid, uracil and thymine into normal (N), chronic 
lymphocytic leukemia (CLL) chronic granulocytic 
laukemia (CGL) and normal human marrow (M) cells 
was investigated. Significant incorporation was ob- 
served when the isolated cells were incubated in 
glucose-supplemented normal serum for 4 hr at 37°C 
under 95% O, -5% CO,. Wide differences in the ef- 
fects of 5-fluorouracil, 5-fluoroorotic acid and 
Amethopterin were seen. Thymine incorporation into 
N and CLL cells was low while CGL and M cells in- 
corporated much larger amounts. Amethopterin 
stimulated this incorporation into CGL and M cells. 
The inhibitory action of fluorouracil on uracil incor- 
poration by CGL cells was exerted in 2 steps; several 
very low levels causing a 30% inhibition while large 
amounts caused a maximum inhibition of about 60%. 4 
Preincubation of fluoroorotic acid with the leukocytes 
caused an increased inhibition suggesting its con- 
version to more inhibitory compounds. Formate in- 
corporation into thymine of CGL cells accounts for 
half of the total formate uptake and fluorouracil in- 
hibited this conversion by 98%. In most experiments, 
M and CGL cells gave quite similar results. 
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1225. EFFECT OF BICARBONATE UPON RE- 
SPONSE TO INSULIN OF GLYCOLYTIC SYSTEMS 
IN NORMAL RAT DIAPHRAGM. W. N, Shaw* and 
W. C. Stadie. John Herr Musser Dept. of Research 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Recently we reported evidence (J. Biol. Chem. 

227:115, 1957) for the coexistence of 2 glycolytic sys- 

tems in normal isolated rat diaphragm which differ 

in their response to insulin in vitro, In a high phos- 

phate medium, pH 7.4, containing U-C!4-glucose 
equilibrated with 100% oxygen, insulin did not increase 
the high lactate production while glycogen synthesis 
was increased. The addition of bicarbonate to the 
phosphate medium causes 1) lactate production from 

medium glucose to be insulin responsive and 2) 

medium glucose to be converted to fructose-1,6- 

diphosphate obtained from the diaphragm. When the 
diaphragm is exposed for a short period to the 

Phosphate-bicarbonate medium, washed and equili- 

brated in the phosphate medium without further addi- 

tion of bicarbonate, lactate responsiveness to insulin 
was observed. A comparison of the metabolism of 

U-C}4-fructose in both media was made. Fructose 

is converted to glycogen, lactate and fructose-1,6- 

diphosphate in the diaphragm in the phosphate- 
bicarbonate medium but only to glycogen and lactate 
in the phosphate medium. Under our experimental 
conditions, in the presence of bicarbonate fructose- 
6-phosphate is converted to fructose-1,6-diphosphate 
in some undetermined manner. Thus, in the presence 
of or by prior exposure to bicarbonate, the system 
reacts differently than one not so treated. 


1226. ENZYMATIC SYNTHESIS OF 5-AMINOLEVU- 
LINIC ACID, David Shemin, Goro Kikuchi* and 
Barbara J. Bachmann.* Dept. of Biochemistry, 
Columbia Univ., New York City. 

Although 5-aminolevulinic acid, an intermediate 
for porphyrin synthesis, arises from the condensation 
of "active" succinate and glycine, little is known of 
the mechanism of condensation. We have found that 
an extract of the photosynthetic bacterium, Rhodo- 
pseudomonas spheroides, catalyzes the net synthesis 
of this aminoketonic acid. Recently Laver and 
Neuberger (Biochem, J. 67:22P, 1957) reported that a 
particulate fraction obtained from erythrocytes of 
phenylhydrazine-treated chickens can synthesize this 
acid and that the synthesis is increased on addition of 
coenzyme A and pyridoxal phosphate. Cells of R. 
sper ontes grown on Lascelles medium I (Biochem. 
J. 62:78, 1956) were ground with alumina, and the 
extract centrifuged for 30 min at 100,000 x g. On 
addition of glycine, succinate, coenzyme A and 
pyridoxal phosphate to the supernatant fluid, 5-amino- 
levulinic acid (0.1-0.2 ,.M/mg protein/90 min) was 
synthesized, as determined by paper chromatography 
and by Schuster's method (Biochem. J. 64:101, 1956). 
Little or no synthesis occurred on omission of any of 
these compounds. The utilization of C 14-labeled 
substrates resulted in the formation of radioactive 
§-aminolevulinic acid which was isolated with the aid 
of the normal acid added after the incubation period. 
The synthesis was inhibited by «-ketoglutarate, 
pyruvate, and increased by light and ATP. Succinyl- 
coenzyme A markedly increased the rate of synthesis. 
A component of the enzyme system consists of very 
small particles; the bottom half of the supernatant 
fluid is more active than the top half after centrifuga- 
tion for 90 min at 100,000 x g. However the enzymes 
in the particle can be solubilized. 
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1227. DETERMINATION OF HEXURONIC ACID IN 

BIOLOGICAL MATERIAL. M. R, Shetlar and C, 

L. Shetlar (intr. by A. C. Kurtz). Dept. of Bio- 

chemistry, Univ. of Oklahoma School of Medicine, 

Oklahoma City. 

The reaction of hexuronic acids with carbazole and 
sulfuric acid described by Dische (J. Biol. Chem, 
167:189, 1947) was utilized as a basis for further 
modifications. Material to be analysed was hydrolysed 
using Dowex 50 in water with heating at 80°C for 48- 
72 hr. As determined by the carbazole reaction 0-104 
loss of uronic acid occurred in this step when cartilage 
or chondroitin sulfate were hydrolysed. With appro- 
priate blanks, the reaction may be carried out directly 
on the Dowex hydrolysates of some tissues. Analysis 
of other tissues requires the absorption of the uronic 
acid from the hydrolysate on a weakly basic anion 
exchanger in order to remove interfering material. 


1228. ENERGY COUPLED ELECTRON TRANSPORT 

IN CLOSTRIDIUM KLUYVERI. C. W. Shuster* and 

I. C. Gunsalus. Dept. of Chemistry, Univ. of Illi- 

nois, Urbana. 

Soluble extracts of Clostridium kluyveri catalyse 
the overall anaerobic reaction: (1) Crotonyl-CoA + 
H,—Butyryl-CoA (see Barker, 1956, Bacterial Fer- 
mentations). Recent experiments indicate an oxida- 
tive formation of high energy phosphate coupled with 
this electron transport process. The electron donor 
may be either or a reduced pyridine nucleotide 
generating system. Crotonyl-CoA may be replaced 
by 2-alkenoic thioesters of N-acetyl thioethanolamine 
(Seubert and Lynen, J. Am, Chem. Soc. 75:2787, 1953). 
In the energy coupled oxidation, ATP formation has 
been measured by trapping with tetrahydrofolic acid 
formylase—present in the extracts in high activity— 
or by the conversion of glucose to 6-phosphogluconate 
with added hexokinase and Zwischenferment. Ap- 
proximately 1 mole of ATP is detected for each mole 
of 2-alkenoic thioester reduced. Addition of ortho- 
phosphate-P32 yielded ATP labeled almost exclusively 
in the terminal phosphate, indicating ADP to be the 
phosphate acceptor. Myokinase and ATPase were not 
detectable in the extracts. In the absence of electron 
donors, the dismutation: (2) 2 Crotonyl-CoA —— 
Butyryl-CoA + 2 Acetyl-CoA, occurs, permitting a 
net ATP synthesis via the phosphotransacetylase and 
acetokinase catalyzed reactions of acetyl-CoA (cf. 
Stadtman, J. Biol. Chem. 196:527, 1952). In the 
presence of a hydrogen donor however, an equivalence 
of butyryl thioester formed with the hydrogen utilized 
indicates that crotonyl oxidation (reaction 2) does not 
compete effectively with external electron donors to 
generate ATP via acetyl-CoA formation. Upon dialysis 
extracts lose the activity of (1); partial restoration is 
achieved upon addition of Mgt*, boiled extract, FAD 
and glutathione. 
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1229. TRANSFORMATION OF NUCLEOSIDYL 
RIBOSE TO SEDOHEPTULOSE PHOSPHATE BY 
RAT LIVER, Hsien-Gieh Sie,* V. N. Nigam* and 
William H. Fishman. Tufts Univ. School of Medi- 
cine and New England Ctr. Hosp., Boston, Mass. 
As part of a study on enzymic catalysis of group 

transfer, it was observed that supernatant of rat liver 

homogenate converts nucleosidyl ribose (adenosine, 
inosine, etc.) to sugar phosphates which include sedo- 
heptulose phosphate. From a reaction digest with 
adenosine as substrate the barium salts of the sugar 
phosphates have been isolated by ion exchange and 
cellulose column chromatography. The barium salts 
have been further fractionated to yield material which 
gives typical color reactions for heptose with orcinol 

(Dische, J. Biol. Chem, 204:983, 1953) and with 

cysteine-H,SO,(J. Biol. Chem. 181:379, 1949) and 

also for ketose with the resorcinol-HCl reaction (Roe, 

J. H., J. Biol. Chem. 107:15, 1934). After hydrolysis 

with potato phosphatase, a number of carbohydrates 

are found, one of which is indistinguishable on chroma- 

tography from authentic sedoheptulose. Sedoheptulose 
phosphate formation was investigated with regard to 
pH, substrate concentration, time, inorganic phosphate 
and inhibitors. Ketohexose, glycolaldehyde, glyceral- 
dehyde, dihydroxyacetone and desoxyadenosine inhibit 
the formation of sedoheptulose phosphate. Ca*t, Hgt+ 
and iodoacetate are also inhibitors. Lung, spleen, 
kidney, brain, liver and heart have all been found to 

be sources of the sedoheptulose phosphate-forming 

enzyme system. 








1230. HETEROGENEITY OF PANCREATIC RIBO- 
NUCLEOPROTEIN PARTICLES. P. Siekevitz and 
G. E. Palade.* Rockefeller Inst., New York City. 
Various cytoplasmic fractions were obtained from 

guinea-pig pancreas homogenates (30% sucrose) as 

follows: microsomes (M), suspended in 0.3% deoxy- 
cholate and spun at 105,000 g, 2 hr, gave a sediment 
representing the attached nucleoprotein particles (AP) 
of M. The original microsomal supernatant, spun at 

105,000 4 3 hr, gave the first postmicrosomal frac- 

tion (PM),); the corresponding supernatant, centrifuged 

at 105, 000 £ 16 hr, gave the second postmicrosoma] 

fraction (P (PM,). Both PM, and PM, represent 150 A 

diameter particles which exist freely in the cytoplasm. 

Nearly 1/2 of the RNA of M appeared in AP; these AP 

consisted of ~ 1/3 RNA and 2/3 protein. PM, con- 

tained about twice as much nucleoprotein as AP, and 
consisted of ~ 1/4 RNA and 3/4 protein. PM, had ap- 
proximately the same nucleoprotein content as PM,, 
but consisted of ~ 1/6 RNA and 5/6 protein. About 

10% of the nucleoprotein of the cytoplasm remained 

in "soluble" form in the final supernatant. Three 

minutes after intracardial injection of leucine-1-C 14, 

the following relative specific activities (SA) were 

obtained for the proteins of the nucleoprotein parti- 
cles: AP, 100; PM,, 50; PM., 30. Forty minutes 
after injection of adenine-8-C 14, however, the fol- 
lowing relative maximal SA of the RNA of the nucleo- 
proteins were obtained: AP, 100; PM,, 150; PM,, 

150; soluble RNA, 3000. These results, as well is 

tifferences in base ratios of the RNA and in enzymatic 

activities of the nucleoprotein particles, will be 
discussed. 
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1231. AMINO ACID INCORPORATION INTO MUSCLE 
AND LIVER PROTEINS OF MICE WITH HEREDI- 
TARY MUSCULAR DYSTROPHY. Eric J. Simon, 
Irma Lessell,* Charlotte S. Gross* and Ade T. 
Milhorat. Dept. of Medicine, Cornell Univ. Med. 
College, New York Hosp., New York City. 

It is of importance to determine whether the pro- 
found loss of skeletal muscle proteins in muscular 
dystrophy is the result of a block in protein synthesis 
or of an increase in protein catabolism. To obtain 
evidence on this point mice with hereditary muscular 
dystrophy and their normal litter mates were injected 
intravenously with tracer doses of dl-leucine-1-C !4. 
The specific activity (cpm/mg protein) of skeletal 
muscle and liver proteins was determined at various 
intervals following injection. No significant differ- 
ences were observed between the specific activities 
of liver proteins from dystrophic and normal mice. 
The specific activity of muscle proteins from dys- 
trophic mice was significantly higher than that of 
muscle proteins from controls when incorporation 
was studied for periods of 2-24 hr. Experiments 
involving periods of 20-30 days showed a greater rate 
of disappearance of isotopic carbon from muscle 
proteins obtained from dystrophic mice. These 
results indicate that the loss of muscle proteins in 
this mouse myopathy is not the result of a defect in 
protein synthesis but of a more rapid turnover in 
which the greater rate of synthesis is exceeded by the 
increased rate of catabolism. (Supported by grants 
from Muscular Dystrophy Assns. of America, Inc.) 


1232. INCORPORATION OF VALINE-1-C !4 INTO 
CYTOCHROME C BY RAT LIVER MITOCHONDRIA. 
Melvin V. Simpson, Harold M. Bates* and Valda M. 
Craddock.* Dept. of Biochemistry, Yale Univ., 
New Haven, Conn, 

Cell-free systems have not been available for the 
study of the biosynthesis of discrete proteins that can 
be isolated in purified form. A previous report (Fed. 
Proc. 16:249, 1957) has shown that isolated rat liver 
mitochondria can incorporate C!4-amino acids into 
protein. The following evidence demonstrates that 
this mitochondrial system can incorporate valine-1- 
C14 into cytochrome c and that the incorporation is 
ATP dependent: 1) the specific radioactivity of the 
chromatographically (XE-64) isolated cytochrome c 
remained constant after extensive washing with TCA, 
exhaustive dialysis, paper electrophoresis, and after 
removal of the unlabeled porphyrin group; 2) the 
preparation showed one band on paper electrophoresis 
and contained 0.44% Fe; its absorption maxima and 
extinction coefficients agreed closely with those re- 
ported for highly purified and for crystalline prepara- 
tions; 3) valine (or lysine-1-C !4) incorporation vir- 
tually ceased on inhibition of oxidative phosphorylation 
by anaerobiosis or 2,4-dinitrophenol, or in the ab- 
sence of creatine phosphate or 3-phosphoglycerate 
when these were used as phosphate donors; 4) when a 
partial hydrolysate of labeled cytochrome c was treated 
with FDNB and the products fractionated by a differen- 
tial extraction procedure followed by paper chroma- 
tography, most of the radioactivity appeared in the 
fractions usually associated with DNP-peptides and 
distinct from DNP-valine, suggesting that valine-1- 
C14 had been incorporated into the peptide chain. 
Further studies have shown a dependence on the soluble 
fraction of liver. 








Singal 312 
1233. SYNTHESIS OF LIVER PHOSPHOLIPID AND 

RIBONUCLEIC ACID IN RATS ON CORN RA- 

TIONS, S. A. Singal, Patricia Matthews* and Julia 

M. Littlejohn.* Dept. of Biochemistry, Med. Col- 

lege orgia, Augusta. 

Fatty livers and very poor growth have been ob- 
served in weanling rats on diets containing very large 
amounts of corn meal (Shils and Kinney). Supplemen- 
tary casein at levels of 3,7, and 15% increase growth 
rate proportionately, but do not appear to affect liver 
lipids, with the exception of the 15% level which, while 
promoting near normal growth, only occasionally ex- 
hibits complete lipotropic activity. An alopecia is 
observed in the deficient animals, but not in those 
receiving corn diet supplemented with 15% casein or 
commercial animal food. Radiophosphate studies indi- 
cate that the relative specific activities of liver phos- 
pholipid and ribonucleic acid (mononucleotides ‘derived 
from PNA) are increased 27 and 160%, respectively, 
in the deficient animal. Supplementary casein at 7 
and 15% level does decrease these values toward nor- 
mal where lipotropism is evident, but does not where 
liver lipids remain abnormally high. In these respects 
the defect in this nutritional syndrome resembles that 
found in previous studies employing extreme protein 
depletion and the antimetabolite ethionine. 





1234. OLIGONUCLEOTIDES AS PRIMERS FOR POLY- 
NUCLEOTIDE PHOSPHORYLASE. M. F. Singer,* 
R. J. Hilmoe* and L. A. Heppel. Natl. Insts. of 
Health, Bethesda, Md. 

Oligonucleotides lacking a phosphomonoester end- 
group, such as ApApA and ApApJU, are incorporated 
into the polymers formed from ADP or UDP by poly- 
nucleotide phosphorylase. They serve as a nucleus 
to initiate the formation of chains, just as was found 
true previously for compounds such as pApApA. 
Oligonucleotides with 2 3'-phosphomonoester end- 
group, such as ApUp, or those with a 2':3' cyclic 
phosphoryl end-group, are not incorporated into 
polymer chains. When GDP, as the only nucleoside 
diphosphate present, was incubated with the partially 
purified E. coli enzyme or a highly purified fraction 
kindly provided by Drs. Mii and Ochoa, there was no 
significant reaction. In the presence of pApA or 
pApApA, release of inorganic phosphate took place 
and the addition of up to 6 guanylic acid residues per 
molecule of primer. The rate of reaction decreased 
markedly after several residues were added. The 
mechanism of phosphorolysis and hydrolysis of poly- 
nucleotides is now being studied with labeled polymers, 
such as pApApApUpU...pUpU. Thus, hydrolysis of this 
material by snake venom phosphodiesterase yields 
substantial 5'-UMP before the appearance of 5'-AMP, 
indicating initial enzymatic attack at a distance from 
the 5'-phosphomonoester end-group. This confirms 
work of Razzell and Khorana (these meetings) with 
deoxynucleotides. 
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1235. ADRENAL ASCORBIC ACID IN GALACTO- 12 

FLAVIN FED RATS. Grant G. Slater (intr. by 

Sidney Roberts). Dept. of Physiological Che : 

School of Medicine, Univ. of California Med. Ctr., 

Los Angeles, 

Forker and Morgan (J. Biol. Chem. 217:659, 1955) ro 
showed that rats on a riboflavin-deficient diet for \ pr 
11 wk did not respond to anoxia with a decrease in | an 
adrenal ascorbic acid (AAA). In the present studies an 
the riboflavin antagonist, galactoflavin, was added to es 
riboflavin-deficient high carbohydrate or high protein giv 
diets at 1 mg/gm. A stress was applied by removal ety 
of the left adrenal under Nembutal. The response was | not 
measured by the AAA in the right adrenal, removed of | 
1 hr later, compared to the left adrenal. On the high has 
carbohydrate diet this response was blocked in rats . ro 
weighing 80,100 and 200 gm. in 10, 22 and 33 days, to} 
respectively. These animals lost 25,37 and 44% of Po: 
their weight, respectively. A 2-hr stress period or ma! 
tail removal produced no decline in AAA; however, The 
an incision from pelvis to sternum or loss of 0.5 ml 500 
of blood induced AAA loss. Pair weighed controls on cyt 
the diet supplemented with riboflavin instead of galacto-| jg t 
flavin did not exhibit the AAA response to the 1 hr ethy 
stress. Similar results were obtained on a high the 
protein diet. The results indicate that galactoflavin mec 
induced riboflavin-deficient rats are not completely ysis 
blocked to ACTH release. (Supported by a contract coll 
from the Office of Naval Research, NR 110-402.) (Bic 

' 
1236. OXYGEN TRANSFER IN ENZYMATIC ARSE- 1238 

NOLYTIC REACTIONS, Donald S, Slocum and J. A 

E. Varner (intr. by F. E. Deatherage). Ohio State  y, 

Univ., Columbus. N 

Glutamine synthetase, muscle phosphorylase and halol 
citrulline phosphorylase catalyze arsenate-activated tion 
hydrolyses of glutamine, glycogen and citrulline tides 
respectively to glutamic acid, glucose and ornithine. _Biol. 


When O!8-labeled arsenate is used in these reactions, | tion 
there is a transfer of O18 from arsenate to glutamic 
acid in glutamine hydrolysis, to glucose in glycogen 
hydrolysis and to carbon dioxide in citrulline hydrol- 
ysis. The atom percent excesses O18 calculated and 
found were 0.059 and 0.056 for glutamate, 0.257 and 
0.274 for glucose and 0.065 and 0.055 for carbon 
dioxide. These results provide the first direct evi- 
dence for the formation of arsenate esters as inter- 
mediates in arsenate-activated hydrolysis reactions. 
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)- | 4237. VIABILITY OF ERYTHROCYTES AFTER 1239. RELATIONSHIP OF CYTOCHRONE c OXIDASE 
y PREEZING IN POLYMER SOLUTIONS, Henry A. ACTIVITY TO THE NATURE OF THE TISSUE 
nistry, Sloviter. School of Medicine, Univ. of Pennsylva- PREPARATION. Lucile Smith and Helen Conrad.* 
Ctr., nia, Philadelphia. Johnson Fndn., Univ. of Pennsylvania, Philadelphia. 
It has been reported that the destruction of eryth- The measurement of cytochrome c oxidase activity 
1955) rocytes by freezing and thawing is prevented by the is complicated by the inhibition of the enzyme by 
r , presence of dextran or polyvinylpyrrolidone (Bricka citochrome c (Arch. Biochem. Biophys. 63:403, 1956). 
in | and Bessis, Compt. rend. Soc. Biol. 144:857, 1955) Further work has shown that another basic protein, 
dies and by some polyglycols (Glauser and Talbot, Am. salmine, also inhibits the oxidase. About 50% inhibition 
ed to J. Med. Sci. 231:75, 1956). These previous reports is observed in the presence of 10-5M salmine, and the 
rotein | give little information about the condition of the relationship between the inhibition and the salmine 
Oval etythrocytes after thawing other than that they were concentration resembles that with cytochrome c. In 
se was | not disrupted. In the present investigation the action view of this inhibitory effect of proteins and also con- 
oved of polyethylene glycols of various molecular weights sidering the particulate nature of the enzyme, experi- 
> high has been investigated. Sufficient quantities of eryth- ments were carried out to show in what kinds of tissue 
rats rocytes have been recovered and freed of the polymer preparations maximal oxidase activity is observed. 
ys, to permit in vitro testing and in vivo viability studies. It was found that the oxidase activity, expressed in 
b of Post-transfusion survival studies in the rabbit and in terms of the absorption band at 605 mz (the difference 
d or man have shown that cellular viability is preserved. between the reduced and oxidized forms) is lower in 
ver, The optimal concentration of the polyglycols (mol. wt. homogenates of rat tissues than in washed, broken 
5 ml 500-1500) for preventing the destruction of erythro- mitochondria or in the Keilin-Hartree heart muscle 
ols on cytes by freezing is approximately 25% by weight. It preparation. The cytochrome c oxidase activity of 
galacto-| js this same concentration at which the monomer, mitochondria is very low in buffered 0.05 M sucrose, 
hr ethylene glycol, has its optimal effect in performing but high activity is observed if mitochondria are added 
h | the same function. This would indicate that the to 0.06 M phosphate buffer. The value for the ratio of 
lavin mechanism of action by which solutes prevent hemol- the velocity constant at 25° with 15 .M cytochrome c 
etely ysis due to freezing is not the result of their purely (sec ~1) to the AO.D. at 605 mu appears to approach a 
ract colligative properties as proposed by Lovelock maximum value of 300. When whole mitochondria are 
+) (Biochem. J. 56:265, 1954). added to phosphate buffer, changes in light-scattering 
properties of the suspension will last for 10-20 sec; 





thus it is preferable to add the cytochrome c last in 
the assay for cytochrome c oxidase. 











\RSE- 1238. CELLULAR PROTEINS AS MERCAPTURIC 1240. PROPERDIN. PREPARATION FROM FRAC- 
ind J. ACID PRECURSORS. John T. Smith* and John L. TION I. Daniel S. Spicer, Lois I. Priester, Edward 
0 State Wood. Univ. of Tennessee, Memphis. V. C. Smith and Benjamin E. Sanders (intr. by 
Mercapturic acid formation from protein-bound Jesse W. Huff). Merck Sharp & Dohme Research 
e and halobenzenes appears to involve step-wise degrada- Labs., West Point, Pa. 
ivated tion of the protein conjugate through a series of pep- In a study of natural resistance to infection, Pill- 
1e tides. In a previous report, Mills and Wood, (J. emer has shown that properdin, a trace protein 
ithine. Biol. Chem. 219:1, 1956), have described the isola- present in mammalian blood, in conjunction with 
actions, , tion of iodophenylcysteine and iodophenylcysteinyl complement and Mg**, participates in the destruction 
utamic peptides from rat tissues following administration of of certain bacteria, protozoa, abnormal red cells and 
cogen iodobenzene-I131, In addition, there was found an in the inactivation of certain viruses. Properdin has 
hydrol- association of radioactivity with tissue proteins. By been isolated in good yield from human and bovine 
tedand different methods of isolation, larger iodophenyl- serums by adsorption methods. In an effort to prepare 
57 and cysteinyl peptides have been isolated in small relatively large quantities of purified properdin, the 
on amounts from rat liver and intestine, which contained various fractions of the Cohn Cold Ethanol Process 
t evi- | relatively large amounts of protein-bound iodobenzene. were investigated. Properdin activity was present in 
inter- The proteins were doubly labeled by feeding the rats, a glycine-buffer extract which is ordinarily discarded. 
ctions. , before administration of iodobenzene-I131, on yeast This extract, when fractionated, yielded properdin of 
grown in an S35 medium. Paper electrophoresis of a purity comparable with that obtained in these labora- 
soluble proteins of the tissues demonstrated the 1131 tories using the zymosan method of Pillemer. This 
activity to travel with fast moving components. Frac- paper describes the procedures used to obtain pro- 
tionation of the tissue proteins by salt extraction and perdin of relatively high specific activity suitable for 
by precipitation with acetone showed the ratio of 1131 clinical use. The method, in brief, consists of con- 
to $35 to be highest in an insoluble lipoprotein frac- centration by zinc precipitation, removal of inert 
tion. When compared to other fractions, relatively proteins by the use of sodium tetrametaphosphate, 
large portions of the iodobenzene label could be ex- followed by alcohol precipitation or dialysis. Alter- 


| tracted from the lipoprotein with organic solvents but nate methods of purification will be discussed. 
significant amounts of radioactivity due to 1131 were 
found to remain as a chemically bound label. On 

| incubation with fresh liver or intestine homogenates, 

the labeled proteins released dialyzable peptides of 

Various sizes. Column elution patterns of these 

peptides conform to those obtained from tissue ex- 

tracts directly. 
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1241. PAPER ELECTROPHORESIS OF SOME 

LIPOPROTEINS IN PATHOLOGIC CONDITIONS. 

M. oe H. W. Baird, I,* H. T. Wycis* 

. s. emple Univ. School of Medicine, 
Pa. 

Sera of cases with basic changes of the lipid meta- 
bolism such as infantile and juvenile amaurotic idiocy 
and fluids in which the break-down of lipids are obvi- 
ous e.g. from cystic brain tumors were studied. In 
each group both the pherograms of the proteins stained 
with bromophenol blue and of lipids stained with Oil- 
Red-O were used. The records were drawn on graph 
paper permitting planimetric evaluation. For control 
measurements normal serum was used. The values of 
the protein fraction fall within normal ranges. In 5 
cases of infantile amaurotic family idiocy and one 
case of the juvenile form, the protein fractionation 
coincided with similar results obtained by Saifer et 
al. (proc. Soc. Exper. Biol. & Med. 91:394, 1956). The 
lipid pherograms showed the 4 fractions of serum 
lipoproteins and their distributions in a similar way 
as found for normals by Goldbloom et al. (Bull N.Y. 
Med. College 19:50, 1956). A case of Tay-Sachs, 
which could be investigated several times during 1 
year, of steady deterioration showed decrease of 
albumin, rise of y-globulin and a shift of the amount 
of lipids towards y-globulin. In contrast to these 
findings, 3 of the 8 cyst fluids from tumors contained 
not only lipoproteins but also a relatively large amount 
of fat that was not transported by the electric current. 
(The help of the National Tay-Sachs Fndn. is 
acknowledged.) 





1242. ADRENAL CYTOCHROMES. Jane Spiro* 
and Eric G. Ball. Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

Beef adrenal medulla has been fractionated by 
classical differential centrifugation techniques. One 
fraction, labeled "mitochondrial" displays succinate 
oxidase, cytochrome oxidase and transhydrogenase 
activity, and the reduced bands of cytochromes a+a, 
and b. The band of cytochrome c is obscured on 
reduction by the appearance of a component absorbing 
strongly at 558-560 mu. Further separation of this 
fraction by density gradient centrifugation yields an 
upper layer in which the enzymatic and spectroscopic 
properties characteristic of mitochondria are concen- 
trated. Epinephrine and the 558-560 m. hemochromo- 
gen are concentrated in the lower layer. Another 
fraction, labeled ''microsomal,'' shows much less 
succinate oxidase activity, cytochrome a + a3, cyto- 
chrome b, and epinephrine than fraction 1. Its main 
cytochrome component absorbs at 558-560 mz in the 
reduced state and is similar to that observed in the 
epinephrine containing granules. Of interest is the 
similarity of this 558-560 m, hemochromogen to 
cytochrome m of liver microsomes, its presence in 
both the medullary microsomes and the sub-fraction 
containing the epinephrine granules, and the known 
synthetic functions of these particles derived from 
the endoplasmic reticulum. Some absorption in the 
region of 558-560 mz is observed in all fractions 
without the addition of reducing agents and this band 
does not disappear upon shaking with air as does the 
more intense band formed in this region on reduction. 
Similar studies on the adrenal cortex reveal a more 
classical cytochrome pattern than that found in the 
medulla. 
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1243. IN VITRO INCORPORATION OF S35-SULFATE 
INTO HEPARIN. Leonard Spolter* and Walter 
Marx. Dept. of Biochemistry, Univ. of Southern 
California, Los Angeles. 

The in vitro incorporation of $35-sulfate into 
heparin was studied using homogenates of a mouse 
mastocytoma (Dunn and Potter, J. Natl. Cancer Inst, 
18:587, 1957). The heparin was extracted according 
to a modification of a method published recently 
(Arch. Biochem. 70:169, 1957) and further purified by 
paper chromatography. A significant amount of the 
radioactive sulfate was found to be incorporated into 
the anticoagulant. No incorporation was observed in 
the presence of homogenate which had previously been 
heated at 65°C for 20 min. Experimental details, co- 
factor requirements, etc. will be presented. 











1244. OXIDATION OF DIMETHYL-P-PHENYLENE- 
DIAMINE BY SERUM FROM NORMAL ANIMALS, 
Eugene M. rn (intr. by D. B. Dill). Directorate 
of Med. Research, Army Chemical Center, Md. 
The oxidation of N,N-dimethyl-p-phenylenediamine 

(DPP) by serum from various mammalian species has 

been studied, utilizing a method similar to that de- 

scribed by Akerfeldt (Science 125:117, 1957). Sera 
obtained from normal dogs, goats, horses, burros and 
deer are able to oxidize DPP. The induction period 
noted with sera from normal humans was not apparent 
in most animal species studied. Sera from dogs most 
closely resemble human sera in this regard, but the 
maximum induction period observed was only one- 
half that obtained with normal human sera. When 
oxidative activity was plotted against various dilutions 
of goat serum, a proportional diminution of activity 
was not observed. Instead, certain dilutions of serum 
had a greater activity than undiluted serum, a fact 
which suggested the presence of inhibitors of DPP 
oxidation. A similar increase in oxidative activity 
over that of untreated serum was noted when undiluted 
dialyzed serum was used, an observation demon- 
strating the presence of a dialyzable inhibitor. Cal- 
culations indicate that goat serum contains a second 
inhibitor which is nondialyzable. The effect of other 
factors on the oxidation of DPP by animal sera will 
be discussed. 
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1245. PURIFICATION AND PROPERTIES OF PHOS- 
PHOENOLPYRUVATE (PEP) D-ERYTHROSE-4- 
PHOSPHATE (E-4-P) “ LDOLASE. P., R. Sriniva- 
san* and D. B. Sprinsu.. Dept. of Biochemistry, 
Columbia Univ., New York City. 

It was previously shown that PEP and E-4-P are 
quantitatively converted to 5-dehydroquinic acid (J. 
Am. Chem. Soc. 77:4943, 1955). The enzyme respon- 
sible for the first step in this conversion has now been 
purified by protamine precipitation, and ammonium 
sulfate and acetone fractionations. This enzyme con- 
denses PEP and E-4-P to yield a product which was 
identified as 2-keto-3-deoxy-7-phosphoglucoheptonic 
acid (KDPH) by comparison with an authentic chemi- 
cally synthesized specimen (Fed. Proc. 15:360, 1956; 
16:239, 253, 1957). A new, and highly sensitive, 
method was developed for the determination of KDPH. 
After its cleavage with periodic acid, the resulting 
formyl pyruvic acid (CHO*CH,-:CO-COOH) is treated 
with 2-thiobarbituric acid to yield a pink color with 
an absorption maximum at 549 mu. Malondialdehyde, 
formed from 2-deoxy sugars, gives a pink color with 
an absorption maximum at 530 mz (Biochim. et 
biophys. acta 24:439, 1957). The condensing enzyme 
whick we designate PEP - E-4-P aldolase was found 
to have a pH maximum of 6.4 and to be unaffected by 
Versene, iodoacetate, arsenite, fluoride, Cot+, Zn*tt 
or Mg*t*. It is inhibited by p-chloromercuribenzoate, 
but this inhibition is reversed by cysteine. The K,, 
for PEP is 2.0 x 10-3M, while that for E-4-P is 2.6 x 
10°°M. D-erythrose, glucose-6-phosphate, ribose-5- 
phosphate, and glyceraldehyde-3-phosphate, cannot 
substitute for D-erythrose-4-phosphate; while 
pyruvate cannot replace phosphoenolpyruvate. Indi- 
cations for a cofactor requirement were not observed. 


1246. DIFFERENTIAL LABELING OF 5'-NUCLEO- 
TIDES IN SYNTHESIS OF VIRUS NUCLEIC ACID. 
Matthys Staehelin (intr. by W. M. Stanley). Virus 
Lab., Univ. of California, Berkeley. 

The incorporation of P320, into tobacco mosaic 
virus (TMV) was studied by floating infected tobacco 
leaves on a solution containing radioactive phosphate. 
The nucleic acid of the virus was isolated and de- 
grated to 5'-nucleotides with snake venom phos- 
phodiesterase and to 2' and 3'-nucleotides with alkali. 
In the virus grown in leaves which were brought in 
contact with radioactive phosphate for short periods 
during the time of maximal virus growth great varia- 
tions (up to 300%) were found in the radioactivity of 
the different 5'-nucleotides. The 5'-adenylic acid 
consistently had the highest specific activity while 
that of 5'-cytidylic acid was the lowest. Uniform 
labeling, however, was always found in the 2' and 3' 
nucleotides. After longer incubation periods the pat- 
tern of labeling of the 5' nucleotides was the same but 
the differences between the individual nucleotides 
were smaller. A similar heterogeneity of the radio- 
activities of the 5' nucleotides was found in the nucleic 
acid from turnip yellow mosaic virus grown under 
similar conditions. The pattern of labeling therefore 
appears to be independent of the base composition of 
the virus nucleic acid. From the results it is con- 
cluded that the RNA precursors are phosphorylated 
in the 5'-position and that the rate at which radioac- 
tive phosphorous is incorporated is different for each 
individual nucleotide. 
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1247. DEGRADATION OF DNA BY EHRLICH ASCITES 
TUMOR, P. G, Stansly. Detroit Inst. of Cancer 
Research, Detroit, ° 
The Ehrlich ascites tumor contains at least 2 

soluble enzymes capable of cleaving DNA. They are 

distinguished by their pH maxima, ionic requirements, 
and nature of reaction catalyzed. Both activities are 
exhibited by washed cell suspensions as well as 
homogenates. Appreciable activity occurs in particle- 
free saline extracts obtained by repeated freezing and 
thawing of cell suspensions, from which the enzymes 
have been further fractionated chemically and sepa- 
rated. Enzyme I has an acid pH maximum (in acetate 
or histidine buffers) and is relatively sensitive to 
water dialysis. Although inactive at high and low ionic 
strengths, the nature of the activating ion is of rela- 
tively little consequence. II has a pH maximum of 
about 8.5 (in histidine buffer) and is very specific in 
its ionic requirements. It is activated by magnesium 
ions (optimally at about 0.005 M) but not sodium, cal- 
cium or manganese, all of which, in fact, strongly 
inhibit the magnesium activated enzyme. This inhibi- 

tion is not due to increased ionic strength. Enzyme I 

is more active against "native" than thermally de- 

natured DNA and rapidly reduces the viscosity of 
thymus DNA. The reverse is true of II, which has 
little effect on the viscosity of native’ DNA. These 
results suggest that a fundamental difference in the 
activity of these enzymes is the inability of II to rup- 
ture the hydrogen bonds linking the two helical chains 
in the Watson-Crick model of DNA. 


1248. S-ADENOSYL-L-METHIONINE IN CHOLINE 

SYNTHESIS IN VIVO AND IN VITRO. J. A. Stekol, 

E. I. Anderson,* S. Weiss and M. Toporek.* 

Lankenau Hosp. Research Inst. and Inst. for Can- 

cer Research, Philadelphia, Pa. 

Our previous data (Stekol et al., J. Am. Chem. 
Soc. 77:5192, 1955) indicated that the methyi group of 
methionine is a source of only 1 methyl group of tis- 
sue choline, the other 2 groups of choline originating 
de novo from HCHO through the mediation of probably 
tetrahydrofolic acid as one of the cofactors. The pos- 
sibility remained, however, that the "activated 
methionine,'' S-adenosylmethionine, and not methi- 
onine, is the direct donor of the third group of choline. 
To this end S-adenosyl-L-methionine (as well as S- 
adenosylethionine) was prepared in quantity in crys- 
talline form as the bromide salt by using the proce- 
dure of Schlenk and DePalma (J. Biol. Chem., Jan. 
1958) for the digestion of methionine with yeast. The 
adenosylmethionine salt was isolated, however, from 
the perchloric lysate of yeast by the procedure which 
we employed for the isolation of methionine methyl 
sulfonium bromide (Weiss et al., J. Biol. Chem. 214: 
239, 1955). In the intact rat S-adenosyl-L-methionine- 
CH,-C !4 was inferior to methionine-CH,-C !* for the 
incorporation of the radiomethyl group into tissue 
choline. In slices and particularly in homogenates of 
livers, however, S-adenosyl-L-methionine-CH,-C!4 
proved to be many-fold more effective than methio- 
nine-CH3-C 14 for choline synthesis in the presence 
of dimethylaminoethanol. The differences in the re- 
sults in vivo and in vitro may have been due to greater 

















permeability of methionine in vivo, suggesting the 
intracellular synthesis of S-adenosylmethionine from 
methionine and transfer of its methyl to choline. 
(Aided by grants from Natl. Cancer Inst., PHS, and the 
Atomic Energy Comm.) 
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1249. EFFECT OF SALICYLATES ON THYMUS 
GLAND OF IMMATURE RAT. N. R. Stephenson 
(intr. by L. I. Pugsley). Food and Drug Direc- 
torate, Dept. of Natl. Health and Welfare, Ottawa, 
Canada 


Salicylates have been reported to stimulate the 
pituitary-adrenal system of the intact rat (K. C. 
Blanchard et al., 1950; G. Cronheim et al., 1954; 

A. K. Done et al., 1954). Since thymus in involution has 
been shown to be a manifestation of glucocorticoid 
activity, a study was made of the effect of salicylic 
acid and some of its derivatives on this organ. Salicyl 
alcohol, ethyl salicylate and sodium para-amino- 
salicylate did not influence the thymus gland of the 
intact rat when fed at levels up to 0.5% of the diet. 

In contrast, sodium salicylate and sodium acetyl- 
salicylate, administered either orally or parenterally, 
induced thymus atrophy not only in intact immature 
rats but also in adrenalectomized animals. A straight 
line with a negative slope was obtained by plotting the 
log dose of the salicylate against the relative thymus 
weight. This relationship was used to compare the 
relative potencies of salicylate and acetylsalicylate. 
The percentage reduction in thymus weight brought 
about by hydrocortisone and salicylate was found to 
be additive when the two compounds were given to- 
gether. The results of this study suggest that the 
thymolytic action of salicylate is not mediated 
through the adrenal gland of the immature rat. 


1250. ERYTHROCYTES OF TUMOR-BEARING ANI- 

MALS. W. R. Sterling,* R. E. Greenfield* and 

V. E. Price. Lab. of Biochemistry, Natl. Cancer 

Inst., Bethesda, Md. 

Radioactive tracer studies (R. E. Greenfield and 
V. E. Price, Proc. Am. Assn. Cancer Res. 2:111, 
1956) on tumor-bearing animals have demonstrated 
that their anemia resulted from blood destruction 
through vascular lesions in the area of the tumor. 
In subsequent investigations it has been found that 
tumor-bearing:animals with severe anemia have a 
high content of aldolase per ml of packed red cells. 
Many of the animals were found to have elevated 
reticulocyte counts and numerous immature red 
cells. In some instances these young erythroid ele- 
ments made up as much as 90% of the circulating 
erythrocytes. To explore the possible relationship 
between these two findings Fe°° was injected into 
tumor-bearing animals and 24 hr later erythrocytes 
were removed and fractionated according to their 
osmotic fragility in a continuous gradient of saline, 
using a new apparatus which will be described. 
Elevated aldolase levels were found in a population of 
isotopically-labelied, osmotically-resistant cells, 
which suggested that the elevated erythrocyte aldolase 
resulted from an increased proportion of young 
erythrocytes in the peripheral blood. 
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1251. COMPARATIVE CARBOHYDRATE META- 
BOLISM IN THE PSEUDOMONADS. Ivan J. Stern,* 
Campbell M. Gilmour* and Chih H. Wang. Depts, 
of Chemistry and Bacteriology and Science Re- 
search Inst., Oregon State College, Corvallis. 
Glucose catabolism in Zymomonas lindneri, 

Pseudomonas saccharophila, Ps. reptilivora, Ps. 

aeruginosa, and Ps. KB1 was investigated by time- 

course studies of the rates of ci4o, production in 

growing cultures metabolizing glucose 1-, 2-, 3,(4)- 

or 6-C 14, pyruvate 1-, 2-, or 3-C14, and ‘acetate 1- 

or 2-C 14. Conversion of C- 1 of glucose to CO. 

proceeded at the highest rate in all species and ranged 
from 71% in Ps. KB1 to 91% in Ps. sncchrogl ~A 
comparison of the isotope recovery ratios from 
pyruvate 2- and 3-C!4 and acetate 1- and 2-C!4 with 
ratios from glucose 2- and 6-C!4 in the respiratory 

CO, and the cells suggested that citric acid cycle 

processes were operative in all species except 

lindneri, and that the pentose pathway, present only 
in reptilivora, aeruginosa, and KB1, did not function 
extensively as a cyclic process. Estimations of path- 
ways distribution made according to equations derived 
from the known characteristics of the Entner- 

Doudoroff, pentose, and citric acid cycle sequences 

indicated the following percentages of Entner-Doudorofi 

pathway participation: Z. lindneri, 100; Ps. saccharo- 
phila, 100; Ps. KB1, 87; Ps. reptilivora, 72; Ps. 
aeruginosa, 71. These data together with the fis findings 

of other workers point to the Entner-Doudoroff path- 
way as the major route of glucose utilization in the 
pseudomonads examined. 























1252. METHIONINE BIOSYNTHESIS IN LIVER. 
Audrey Stevens* and W. Sakami. Dept. of Bio- 
chemistry, Western Reserve Univ., Cleveland, 
Ohio. 

Conversion of formaldehyde-C!4 to methionine- 
C14 in an ammonium sulfate fraction (35-50% 
saturated) of a THAM buffer extract of pig liver has 
been studied. Methionine-C!4 was determined by 
oxidation with periodate and isolation of the resulting 
methionine sulfoxide on Dowex-50. Conversion was 
obtained when homocysteine, THFA, ATP, TPN, Mg 
and methionine were added to the incubation mixture. 
The yield of methionine-C!4 was reduced 10-25% by 
the omission of metionine, and 100% by that of any of 
the other additions. A decrease of 75% was produced 
by substitution of DPN for TPN. TPNH may have 
been generated in the enzyme system by hydroxy- 
methyl-THFA dehydrogenase which was present. The 
effect of added methionine may have resulted from 
protection of the methionine-C!4 formed (pool effect). 
Adenosylmethionine formation occurred under the con- 
ditions of the experiment. Methyl methionine sul- 
fonium-homocysteine transmethylase was present in 
the extract, but pool experiments indicated that it was 
not an intermediate in the conversion of formaldehyde- 
C14 to methionine-C 14, Therefore, the methionine 
effect was not due to a role of methyl methionine 
sulfonium in methionine-C 14 formation. Adenosyl 
homocysteine stimulates the conversion better than 
homocysteine but does not replace the ATP require- 
ment. Adenosylmethionine-homocysteine transmethyl- 
ase activity could not be demonstrated. 
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1253. METABOLISM OF 16-KETOESTRONE IN MAN. 


Benjamm F. Stimmel. Rees-Stealy Clinic Research 
ia Diego, Calif. 


Men who were treated with a single 10-mg dose of 
M. N. Huffman's synthetic 16-ketoestrone excreted in 
the 48-hr post treatment urine (B-glucuronidase hy- 
drolyzed) nonketonic Kober chromogens which were 
identified by countercurrent distribution and paper 
chromatography as estriol (1.7 mg av.) and 16- 
epiestriol (0.3 mg av.). A ketonic Kober chromogen 
(16-ketoestrone is nonchromogenic in the Kober test) 
also was found, but only in experiments where use of 
strong aqueous alkali was omitted from the fractiona- 
tion procedure. Reduction of the ketonic metabolite 
with sodium borohydride and countercurrent distribu- 
tion of the reduction product in the system ethyl 
ether-aqueous buffer pH 12.4 yielded estriol and 16- 
epiestriol in the ratio 1-9. Similar reduction of syn- 
thetic 16-ketoestradiol-17 B yielded estriol and 16- 
epiestriol in the same ratio. The identity of our 
ketonic Kober chromogen with synthetic 16-keto- 
estradiol-17B also was supported by the similarity of 
their R; values in the system o-dichlorobenzene- 
formamide. Unlike 16a-hydroxyestrone, our ketonic 
metabolite did not develop color in the Kober test, 
when the first-stage heating step was omitted and 
consequently could not contain significant amounts of 
16a-hydroxyestrone. Its artifactual production from 
16a-hydroxyestrone is being investigated further. The 
ketonic metabolite, calculated as 16-ketoestradiol-17B, 
amounted to approximately 7% of the administered 
hormone. 


1254. DPN BINDING BY YEAST GLYCERALDEHYDE- 
3-PHOSPHATE DEHYDROGENASE. Anne Stockell 
(intr. by A. N. Richards). Johnson Research Fndn., 
Univ. of Pennsylvania, Philadelphia. 
Glyceraldehyde-3-phosphate dehydrogenase free 

of DPN can be crystallized from yeast (Krebs, Rafter 

and Junge, J. Biol. Chem, 200:479, 1952). Addition of 

DPN to the enzyme yields a compound showing a broad 

absorption band with a maximum at 365 mu (Racker 

and Krimsky, J. Biol. Chem. 198:731, 1952). The 
equilibrium of binding of DPN by the enzyme has been 
studied under a variety of conditions of pH and tem- 
perature and in several different buffer systems. The 

reaction was followed spectrophotometrically at 405 

minus 500 mu. In contrast to equilibrium binding 

studies in the ultracentrifuge (Velick, J. Biol. Chem. 

203:563, 1953), K'ppy remained fairly constant 

throughout the titration curve. At 25°C K"ppy is 

1.1.x 10-5 M from pH 5.1 to 8.0. Outside of this pH 

tange K')», increases markedly. Plots of pK" ppy 

versus pa below pH 5 in Versene-acetate buffers and 
above pH 8 in carbonate-pyrophosphate buffers have 
slopes of unity suggesting titration of one ionizable 
group required for the reaction in each case. Ex- 
periments carried out from pH 8.0 to 9.0 suggest that 
there is a reversible denaturation of the enzyme in 
ammonium chloride buffers which does not occur in 
buffers containing carbonate and pyrophosphate. These 
findings will be discussed in relation to the mechanism 
of binding of DPN by the enzyme. 
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1255. a-ACETOLACTATE AS A PRECURSOR OF 
VALINE IN SACCHAROMYCES CEREVISIAE. 
Murray Strassman,* Katharine F. Lewis,* Milton 
E. Corsey,* Jennie B. Shatton* and Sidney Wein- 
house. Lankenau Hosp. Research Inst. and Inst. 
for Cancer Research, Philadelphia, Pa. 

Isotope tracer data on lactate carbon distribution 
led to the postulation of «-acetolactate as a precursor 
of valine in yeast. The present report describes 
enzymatic confirmation of this hypothesis. In the 
presence of appropriate ions, diphosphothiamine, and 
pyruvate, a yeast "extract," prepared by grinding cells 
with glass beads in a Waring Blendor, yielded a 
mixture of acetoin and <-acetolactate. With pyruvate- 
3-C!4 as substrate, the formation of C!4-labeled 
acetolactate was demonstrated by isolation of a radio- 
active phenylosazone of acetoin. Using the cell- 
disruption procedure of Shockman et al. (Biochim, et 
pophys- acta 24:203, 1957), a yeast preparation was 

which yields «-ketoisovaleric acid when 
incubated at 37° with «a-acetolactate. «-Ketoisovaleric 
acid was identified by absorption spectrum and by 
paper chromatography of its 2,4-dinitrophenylhydra- 
zone, using 3 different solvent systems, and by reduc- 
tion of the hydrazone to valine, according to the method 

of Towers et al. (J. Am. Chem. Soc. 76:2392, 1956). 

Activity is lost on dialysis, but it can be fully restored 

by addition of boiled crude extract or triphospho- 

pyridine nucleotide. Prolonged dialysis of the crude 

supernatant after centrifugation at 80,000 g yielded a 

precipitate and supernate, both of which were inactive 

separately, but were active when recombined. Al- 
though the recombined fractions required TPN for 

activity, the precipitate yielded ketovaline from a-8 

dihydroxysovaleric acid without TPN. 














1256. LUMINESCENCE-RESPIRATION-COUPLED 
SPECTRAL AND SCATTERING CHANGES IN 
LUMINOUS BACTERIA, B. L. Strehler. Geron- 
tology Branch, Natl. Heart Inst., Bethesda, and 
Baltimore City Hosps., Baltimore, Md. 

The difference spectra (oxidized minus reduced) of 
two species of luminous bacteria have been deter- 
mined using a Carey spectrophotometer. In the course 
of these investigations, it was noted that, coincident 
with the disappearance of luminescence, a pronounced 
increase occurs in the transmission of light through 
the bacterial suspension at all measured wave-lengths. 
The wave-length nonspecificity of the phenomenon can 
be explained by the accumulation of a black substance 
or increased wave-length-independent scattering dur- 
ing aerobiosis. By measuring the scattered light 
appearing at right angles to the measuring beam, it 
was shown that some (possibly all) of the effect is due 
to scattering changes. The following were eliminated 
as causes of the phenomenon: cell shape and orienta- 
tion (rods and cocci show the effect), streaming, local 
temperature differences, reduction of aldehydes, opti- 
cal or photometric artifacts. It was further noted that 
the decrease in scatter under anaerobicity paralleled 
an inhibition of ability to luminesce (aerobically) and 
presumably of that respiratory activity. Among the 
possible interpretations of this phenomenon, some 
trivial, some not, are: The scattering changes reflect: 
1) reversible alterations in the refractive index of 
contiguous phases under the influence of respiration, 
2) reversible agglomeration (spatial organization) of 
cells or subcellular particles, 3) changes in the num- 
ber of free electrons in some structure possessing 
pseudo-metallic properties, i.e., a conductor or semi- 
conductor. 
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1257. PATHWAYS OF ELECTRON TRANSPORT IN 
LACTOBACILLI. Cornelius F. Strittmatter. Dept. 
of Biological Chemistry, Harvard Med. School, 
Boston, Mass. 

Pathways of electron transport have been studied in 

5 representative Lactobacilli, including strains of 

Lactobacillus arabinosus, L. casei, L. delbruekii, and 

L. plantarum, Despite the microaerophilic nature of 

these bacteria, each strain examined can oxidize cer- 

tain substances with a considerable rate of oxygen 
consumption; the substrates oxidized by one or more 
of these organisms included lactate, pyruvate, glucose, 
glycerol, dihydroxyacetone, glycerophosphate, and 
reduced pyridine nucleotide. Electron transport to 
oxygen in these organisms does not appear to be 
mediated by heme enzymes, since hemochromogen 
spectra could not be demonstrated with cell suspen- 
sions, with cell extracts, or with celj-free prepara- 

tions possessing oxidative activities, and since 2 x 

10-3 M cyanide or azide did not inhibit oxygen con- 

sumption with various oxidizable substrates. How- 

ever, each of the organisms studied contained high 
concentrations of flavin components (ca. 2 x 10° 

M/gm dry weight of cells). Studies on the oxidation 

of individual substrates in cell-free preparations 

indicate that electron transport to oxygen in these 
organisms proceeds largely via various substrate- 
specific, flavin-mediated enzyme systems. Among 
these is a system for oxidation of glycerophosphate 
which specifically requires flavin adenine dinucleo- 
tide. The characteristics of individual enzyme sys- 

tems will be discussed. (Supported by Grant E-1052, 

Natl. Insts. of Health.) 








1258. ENZYMATIC FORMATION OF AN ETHER OF 
ENOLPYRUVATE AND URIDINE DIPHOSPHO- 
ACETYLGLUCOSAMINE. Jack L. Strominger. 
Dept. of Pharmacology, Washington Univ. School of 
Medicine, St. Louis, Mo. 

Muramic acid, the 3-O-lactate ether of acetylgluco- 
samine, is a constituent of many bacterial cell walls. 
A uridine nucleotide containing this compound ac- 
cumulates in penicillin-inhibited S. aureus. An en- 
zymatic reaction in which pyruvate is transferred 
from 2-phosphoenolpyruvate (PEP) to the 3-position 
of acetylglucosamine in the nucleotide, uridine 
diphosphoacetylglucosamine (UDPAG), has been ob- 
served in extracts from several bacteria: UDPAG + 
PEP > UDPAG-pyruvate + inorganic phosphate. The 
reaction is measured by means of a color test 
specific for 3-substituted acetylglucosamines, or by 
the incorporation of radioactivity from C !4-PEP into 
a nucleotide (charcoal-adsorbable) form. With a 
partially purified preparation from S. aureus 
stoichiometry of this reaction conforms to the above 
equation. 2-D-, 2-L- or 3-D- phosphoglycerate, 2- 
DL-phospholactate, pyruvate or lactate plus ATP, 
and oxalacetate do not substitute for PEP. Acetyl- 
‘glucosamine, acetylglucosamine-1-phosphate and 
uridine diphosphoacetylgalactosamine do not sub- 
stitute for UDPAG. UDPAG-pyruvate, isolated from 
a reaction mixture containing 1,2,3-C 14-PEP (11,800 
cpm/uM), had a specific activity of 12;300 cpm/.M. 
The properties of this nucleotide will be described. 
The metabolic conversion of this compound to 
UDPAG-lactate and its possible role in the syn- 
thesis of acetylneuraminic acid are being investiaged. 
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1259. BIOSYNTHESIS OF ERGOT ALKALOIDS, R. J, 


— 


Suhadolnik, J. B. Hanson and Y. H. Loo (intr. by 





W. D. Gallup). Chemistry and Agronomy Depts., 
Univ. of Illinois, Urbana, and Eli Lilly Research 
Labs., Indianapolis, Ind. 

Various schemes, involving tryptophan or 5- 
hydroxytryptophan, have been proposed for the bio- 
synthesis of the lysergic acid moiety of the ergot 
alkaloids by Claviceps purpurea. To test these 
hypotheses, tryptophan-7a-C !4 (153 .c/mM) was 
injected into the upper internode of rye plants bearing 
alkaloid-producing sclerotia. In 3 experiments, an 
average of 17.4% of the isotope was translocated to 
the sclerotia. The ergonovine isolated had a specific 
activity of 0.68, 0.81 and 1.3 uc/mM, representing a 
118- to 225-fold dilution. The tryptophan isolated 
from the mycelial protein in the third experiment 
had a specific activity of 19.7 1c/mM. This evidence 
indicates that tryptophan is not directly concerned in 
the biosynthesis of lysergic acid. Anthranilic acid 
and tryptophan, labeled with tritium, and acetate and 
phenylalanine, labeled with C!4, were likewise not 
significantly incorporated into the ergot alkaloids 
(0.01-0.006%). The results of experiments on the 
incorporation of isotopically labeled compounds into 
the ergot alkaloids by C. purpurea, cultured saprophy- 
tically, will also be reported. 





1260. A CHEMICAL DIFFERENCE IN SARCOMAS 
AS COMPARED WITH CARCINOMAS, M. X. Sul- 
livan and John E. Folk.* Georgetown Univ., Wash- 
ington, D. C., and Natl. Insts. of Health, Bethesda, 
Md. 

A difference was found in the metabolism of tryp- 
tophan in sarcomas as compared with carcinomas, 
Application of authentic methods in the whole field of 
tryptophan metabolism by Sullivan and by Folk and 
Sullivan revealed that of the various pathways of 
tryptophan metabolism the study of the kynurenine 
pathway stood out as the most promising field of study 
Based on total solids more kynurenine was found ex- 
creted by cancerous humans than by normal individ- 
uals. In CAF, mice implanted sarconmatous tissue 
contained a much higher content of kynurenine than 
did implanted carcinomas (Barrett's carcinomas in 
C3H mice). The sarcomas (S 37) was found to contain 
much more kynurenine than did the liver of the same 
strain of tumor susceptible animals not bearing a 
tumor. The kynurenine content increased with the 
growth of the sarcoma. Kynurenine is not extracted 
from an alkaline solution by ether. On heating the 
alkaline solution kynurenine is converted to ortho- 
aminoacetophenone which is extracted by ether. 
Brought into dilute acid and diazotized and tied with 
an amine the orthoaminoacetophenone give a reddish 
violet color, not given by other tryptophan derivatives 
similarly treated. (Aided by grants from the Natl. 
Insts. of Health, PHS.) 
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1261. NITROGEN CONTENT OF SERUM PROTEINS 
SEPARATED BY CONTINUOUS- FLOW ELECTRO- 
PHORESIS. F. William Sunderman, Jr.,* F. 
William Sunderman, E. A. Falvo* and C. J. Kallick.* 
Div. of Metabolic Research, Jefferson Med. Col- 
lege, Philadelphia, Pa. 

A study has been made of the nitrogen content of 
total proteins of normal human serums, The serum 
proteins were prepared by dialysis, lipid extraction, 
and lyophilization. After the proteins were dried to 
constant weight, they were analyzed for nitrogen and 
total ash. Our studies did not confirm the traditional 
assumption that serum proteins contain 16% nitrogen. 
Instead, our measurements indicated that normal 
serum proteins contain 15.3 (S.D.+0.2) gm of nitrogen/ 
100 gm of protein. In lieu of the traditional factor of 
6.25, an average factor of 6.54 is proposed to convert 
concentrations of protein nitrogen to the equivalent 
concentrations of total serum proteins. Continuous- 
flow electrophoresis was employed for the separation 
of serum proteins into albumin and alpha, beta, and 
gamma globulins. Each protein moiety was subjected 
to the same purification procedures employed for the 
preparation of the total proteins. The following factors 
are proposed for conversion of nitrogen concentrations 
to those of each of the serum proteins: albumin, 6.53; 
alpha globulin, 6.63; beta globulin, 6.78; and gamma 
globulin, 6.52. Use of the 6.54 factor for serum pro- 
tein nitrogen yields an increase of 4.6% in the con- 
centration of total serum proteins. This increase 
resolves the long-recognized discrepancy between the 
amount of total solids in serum and the sum of the 
individual constituents. The nitrogen factors for 
serum protein moieties afford a basis for standardi- 
zation of quantitative paper electrophoresis. 








1262, PLATELET-ANTIHEMOPHILIC FACTOR IN- 
TERACTIONS. Douglas M. Surgenor and Barbara 
B. Steele.* Dept. of Biological Chemistry, Harvard 
Med. School and Protein Fndn., Boston, Mass. 

The behavior of human platelets has been studied 
ina medium consisting of purified human clotting 
factors: antihemophilic factor (AHF), Christmas 
factor (PTC), factor V and prothrombin. When cal- 
cium ions are added at 28°, a 3- to 5-min induction 
period is followed by evolution of thrombin at a linear 
velocity, V;, (measured in the usual way with fibrin- 
ogen). V7 depends upon a) the initial prothrombin 
concentration and b) the amount of prothrombin ac- 
tivator which is formed by interaction of platelets 
and protein factors present. At an initial prothrombin 
concentration of 2u/ml, Vy is negligible in the absence 
of AHF; with added increments of AHF, V; increases 
correspondingly. The change of V; with added AHF 
is similar to that observed when tissue activator is 
added in the absence of platelets and AHF. This sug- 
gests that V; is proportional to the amount of (blood) 
activator formed by interaction of platelets, AHF, 

PTC and Ca** in a reaction prior to prothrombin 

conversion. The induction period therefore repre- 

sents the formation time of the activator. It is 
eliminated when platelets, AHF, PTC and Ca** are 
allowed to interact before addition of factor V and 
prothrombin. Variations in AHF concentration have 
little or no effect upon the induction period, while 
increasing amounts of PTC shorten it (increased rate 
of activator formation). These findings suggest that 

AHF determines the amount of activator formed rather 

than the rate of formation. During the reaction, 

microscopic examination shows no significant mor- 
phological changes in the platelets, provided no 
fibrinogen is present in the system. 
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1263. LACTATE METABOLIZING ENZYME SYS- 
TEMS OF MYCOBACTERIUM PHLEI. W. B. Sutton. 
Lilly Research Labs., Eli Lilly and Co., Indiana- 
polis, Ind, 

Earlier phases of the present investigation concern- 
ing the lactate metabolizing enzyme systems of Myco- 
bacterium phlei have resulted in the isolation and 
crystallization of a lactic oxidative decarboxylase 
(LOD) (Sutton, J. Biol. Chem. 226:395, 1957). The 
presence of a second lactate metabolizing enzyme 
(LD) has been established by the observation that 
crystalline LOD can not utilize neotetrazolium, but 
the crude cell-free extract does utilize this electron 
acceptor. This capacity is lost on dialysis, however 
the addition of a boiled juice extract re-establishes 
the LD activity but this is not true on the addition of 
various nucleotides. The activator substance has 
been separated as a barium soluble-alcohol insoluble 
compound. Purification of LD has been accomplished 
using an acetone fractionation procedure. In the 
presence of a mixture of LOD and LD, as occurs in 
the crude cell-free extract, the rate of reduction of 
neotetrazolium is extremely slow when the reaction 
is conducted in the presence of oxygen. Under 
anaerobic conditions the action of LOD is completely 
stopped and the rate of reduction of neotetrazolium 
greatly increased. These results tend to suggest a 
competition between LOD and LD for substrate in the 
presence of oxygen and hence an environmental con- 
trol over the route by which lactate is metabolized. 


1264. EGG PROTEIN AS A SOURCE OF ESSENTIAL 
AMINO ACIDS. Marian E. Swendseid, Ruth J. 
Feeley,* Cheryl L. Harris* and Stewart J. Tuttle.* 
Dept. of Home Economics, Univ. of California, and 
the VA Ctr., Los Angeles. 

It is established that for egg protein approximately 

3 gm N (150 gm whole egg) is sufficient to maintain 

nitrogen balance in adult subjects. Experiments of 

Rose (J. Biol. Chem. 217:997, 1955) indicate that 3.5 

gm N is the minimum amount for maintaining balance 

on a diet which contains the essential amino acids in 
optimum quantities. These results raise the question 
as to whether an essential amino acid or nonessential 
nitrogen is the limiting factor with regard to the 
amounts set for egg protein in relation to nitrogen 
balance. Accordingly, the present study determines 
the minimum amount of whole egg necessary for 
nitrogen balance when it is supplemented with glycine 
or glycine and diammonium citrate to provide a total 

nitrogen intake of either 6.5 gm or 13 gm. Of 4 

subjects on the 6.5-gm N intake, 3 require 80 gm of 

whole egg and one requires 120 gm for nitrogen bal- 
ance. Six subjects were placed on the 13-gm N diet. 

Two require 80 gm of egg, three require 150 gm and 

one requires 200 gm to maintain nitrogen balance. 

Two subjects on both levels show significantly higher 

requirements for whole egg on the higher nitrogen 

intake. These results will be discussed in relation 
to the essential amino acid requirements obtained 
with synthetic mixtures and the amino acid composi- 

tion of whole egg. (Supported by PHS grant A-1347.) 
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1265. ENZYMATIC SYNTHESIS OF SPERMIDINE 
FROM METHIONINE AND PUTRESCINE BY EX- 
TRACTS OF E, COLI. H. Tabor, C. W. Tabor* 
and S. M. Rosenthal. Natl. Insts. of Health, 
Bethesda, Md. 

We have reported (J. Am. Chem. Soc. 79:2978, 
1957) that spermidine biosynthesis in E. coli sonicates 
proceeds as follows: I, L-methionine + ATP = S- 
adenosyl-L-methionine; II, S-adenosyl-L-methionine 
~ CO, + S-adenosyl-3-methylmercaptopropyl- 
amine; III, S-adenosyl-3-methylmercaptopropyl- 
amine + putrescine = spermidine + (thiomethyl- 
adenosine). Enzymes for steps I and II were purified 
90-fold and 20-fold, respectively, by conventional 
procedures. S-adenosyl-L-methionine, isolated as a 
product of step I, was shown to be identical with the 
S-adenosyl-L-methionine described by Cantoni. We 
have isolated the product of step II, S-adenosyl-3- 
methylmercaptopropylamine, by XE-64-H chroma- 
tography with acetic acid as the eluting agent. This 
compound can serve as the substrate for step III. 
Enzyme III has been purified 20-fold by ammonium 
sulfate fractionation (1.5-1.9 M), heating (50° for 5 
min), and pH fractionation (pH 5). Using S-adenosyl- 
3-methylmercaptopropylamine and C !4 putrescine as 
substrates, C14 spermidine has been identified as 
one of the products of step II. Thiomethyladenosine 
would be the other product expected. However, E. 
coli preparations metabolized thiomethyladenosine 
to adenine, as tentatively demonstrated by chroma- 
tography and by the formation of uric acid when 
coupled with adenase (Heppel et al.) and xanthine 
oxidase. Experiments are being carried out on the 
separation of this enzyme from enzyme II. 











1266. ACTIVATION OF PYRIDINE NUCLEOTIDE 
TRANSHYDROGENATION BY STEROID HOR- 
MONES, P. Talalay, H. G. Williams-Ashman and 
B. Hurlock.* Ben May Lab. for Cancer Research 
and Dept. of Biochemistry, Univ. of Chicago, Ill. 
Soluble enzymes derived from human placenta 

catalyze the net transfer of hydrogen between pyridine 

nucleotides in the presence of minute quantities of 
certain steroid hormones, Evidence will be presented 
that the mechanism of this reaction involves the 
reversible oxido-reduction of the steroids by pyridine 
nucleotide-linked hydroxysteroid dehydrogenases 
which react with both DPN and TPN. Langer and 

Engel (Fed. Proc. 15:296, 1956) have described a 

DPN-linked hydroxysteroid dehydrogenase from 

human placenta which interconverts estradiol-178 

and estrone. This enzyme reacts with TPN at about 

1/3 to 1/4 the rate of DPN at pH 7.4. Purified 

preparations of this enzyme essentially devoid of 

isocitric and glucose-6-phosphate dehydrogenases, 
catalyze the reaction: TPNH + DPN = DPNH + TPN 

with concentrations of estradiol-176 as low as 1 x 

10-8M. Our results bear on the findings of Villee 

(Cancer Res. 17:507, 1957) that in the presence of 

isocitrate, the reduction of DPN by crude extracts 

of placenta was accelerated by estradiol-17s. This 

reaction was found to require the presence of a 

TPN-reducing system and catalytic amounts of TPN. 

This stimulatory effect of estradiol-17f appears to 

involve the reversible interconversion of estradiol- 

176 and estrone by the mechanism described above. 

The efficiency of steroid hormones as mediators of 

transhydrogenation and the pivotal role of these re- 

actions in the control of metabolic processes will 

be discussed. 
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1267. MECHANISM OF TRYPTOPHAN PEROXIDASE. 
OXIDASE. Takehiko Tanaka* and W. Eugene Knox, 
Dept. of Biological Chemistry, Harvard Med. 
School and Cancer Research Inst., New England 
Deaconess Hosp., Boston, Mass. 

Tryptophan peroxidase-oxidase (TPO) catalyzes the 
oxidative cleavage of tryptophan to formylkynurenine, 
TPO of liver is activated by enzymatically generated 

O, and is inhibited strongly by catalase (W. E. Kna 
and A. Mehler, J. Biol. Chem. 187:419, 1948), KCN, 
NaN,, NH,OH and CO (W. E. Knox, Biochim, et bio- 
phys. acta 14:117, 1954). These data suggest that Tp9 
is an iron-porphyrin enzyme. The oxygen atoms of 
the formyl and carbonyl radicals of formylkynurenine 
are derived from molecular oxygen, not from water 
(O. Hayaishi, personal communication). The enzyme 
has now been extracted and purified about 40-fold 
from tryptophan grown bacteria of the Pseudomonas 
sp. group. The bacterial enzyme catalyzed the same 
reaction and had the same properties as the liver 
enzyme, Studies of this purified enzyme establish 
that it has an iron-porphyrin prosthetic group, and 
indicate the mechanism of the reaction it catalyzes, 
The purified preparations showed a characteristic 
porphyrin light absorption in the visible region (Soret 
band 403 mu), not present in the extract of uninduced 
bacteria. The 403-mu peak was shifted to 430 mu by 
reduction with dithionite and also with tryptophan and 
ascorbic acid, but very slowly with tryptophan, and 
not with ascorbic acid alone. The peak was shifted to 
418 mu by the addition of tryptophan and ascorbic 
acid under a CO atmosphere. Addition of catalase 
following initiation of the reaction produced no 
inhibition. It was concluded that HO, activated the 
enzyme, converting it to a form which utilized molec- 
ular oxygen for the oxidation reaction. 





1268. A SENSITIVE METHOD FOR ESTIMATION OF 
OXALOACETATE. D. F. Tapley* and G. Kalnitshy| 
Biochemistry Dept., Oxford Univ., Oxford, England, 
It has been frequently proposed that a decreased 

supply of oxaloacetate (OAA) is one of the major fac- 

tors contributing to accumulation of aceto acetate 

(AcAc) in ketosis. There is no in vivo evidence for 

this theory because no method has been available for 

measuring the steady-state concentration of OAA in 

tissue. Walker's method (Biochem. J. 58:699, 1957) 

has been modified to measure very small quantities 

(0.003-0.03 uM) of OAA in the presence of moderate 

AcAc concentrations. After removing ascorbic acid 

by addition of NaNO, at acid pH, total color due to 

OAA and AcAc is determined by reacting diazotized 

p-nitroaniline with tissue extract (Sample A), adding 

ethyl acetate, HCl, extracting the color immediately 
and reading at 450 mu. In Sample B, the OAA deriva- 
tive (stable in ethyl acetate but unstable in acid) is 
decomposed by incubating in acid for exactly 8 min 
at 0°C, then adding ethyl acetate to extract the re- 
maining color. The difference in absorbency between 
the 2 samples represents color produced by reaction 
of diazo reagent with OAA. Acetone, pyruvate and 
a-ketoglutarate do not interfere. Excellent recov- 
eries of OAA and AcAc are obtained with tissue 
extracts. Average values obtained in normal rat 
livers for OAA and AcAc were 4.0 and 6.0 uM re- 
spectively, per 100 gm dry wt. tissue. With 24-hr 
fasted rats the AcAc value increased 10-fold whereas 
the OAA concentration remained constant. There- 
fore, significant ketosis can develop in the presence 
of normal tissue levels of OAA, 
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1269. INFLUENCE OF ADRENAL CORTICOIDS ON 
CHOLESTEROL ACCUMULATION IN THE RAT. 
Donald V. Tappan (intr. by C. A. Elvehjem). Dept. 
of Biochemistry, Univ. of Maine, Orono. 

Adult male rats receiving high levels of dietary 
cholesterol (2.5% cholesterol, 1% sodium cholate, 
0.3% thiouracil) have been demonstrated to have sig- 
nificantly lower levels of total serum cholesterol and 
phospholipids and to accumulate less liver choles- 
terol when hydrocortisone is administered. Alternate 
subcutaneous and intraperitoneal injections of 0.5-1.0 
mg hydrocortisone/rat/day have generally been em- 
ployed. In addition, a higher proportion of the blood 
cholesterol in hormone-treated rats is esterified. 
The amount of diet consumed by the rats is not re- 
duced by the hormone treatment sufficiently to ac- 
count for the difference in tissue cholesterol. 
Adrenalectomized rats accumulate more cholesterol 
than intact animals; and equal or greater effects on 
cholesterol accumulation are observed when hydro- 
cortisone is given as a dietary component than when 
it is injected. Mechanisms by which the hormonal 
influence is exerted are now being studied by use of 
c!4-labeled cholesterol and its precursors. 


1270. PURINE AND PYRIMIDINE REQUIREMENTS 
OF A STRAIN OF PARAMECIUM AURELIA. V. A. 
Tarantola* and W. J. van Wagtendonk. Dept. of 
Zoology, Indiana Univ., Bloomington, Ind. 

The purine and pyrimidine requirements of P. 
aurelia were studied in a medium containing salts, 
amino acids, vitamins, stigmasterol and 2 yeast frac- 
tions obtained from a yeast extract by acetone 
precipitation. The acetone soluble fraction was 
purified by precipitation of inactive material with 
perchloric acid. The purine and pyrimidine require- 
ment became apparent when the acetone insoluble 
fraction was extracted with trichloroacetic and per- 
chloric acid. The minimal purine requirement could 
be met only by a ribosidic derivative of guanine. 
Adenine and its derivatives were inhibitory at one or 
more of the concentrations tested. The purine re- 
quirement was spared by deoxyguanosine, inosine, 
xanthosine, adenylic acid, and guanine. Ribosidic 
derivatives of cytosine or uracil met the pyrimidine 
demand. Deoxycytidine, uridine, uridylic acid, deoxy- 
uridine, thymidine, thymine and uracil spared the 
pyrimidine requirement. Combinations of the mini- 
mal essential ribosides were found to be more active 
than the corresponding ribotide mixtures. Maximal 
growth responses were obtained in the presence of 
the essential ribosides or ribotides when the molar 
ratio of purine:pyrimidine was approximately 0.4. 
(Supported by grant No. E574(C3), Fellowship No. 
CF-6725, Natl. Insts. of Health, PHS, and ONR con- 
tract Nonr. 908(5).) 
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1271. MEASUREMENT OF TURNOVER OF ALBU- 
MIN. H. Tarver and S. Margen.* Dept. of Physi- 
ological Chemistry, Univ. of California, Berkeley. 
For the past several years experiments have been 

carried out in an attempt to resolve the differences 

which have been observed in the turnover of albumin 
as measured by different labeling methods, 1) by 
iodination in vitro with 1131, 2) by internal labeling 
with S35 amino acids, and 3) by external labeling (in 
vitro) with methionine-S35 (see Ann. N. Y. Acad. Sci. 

70: Art. 1 (1957)). When the second method is used, 

whether the protein is or is not transferred to a sec- 

ond experimental subject, it is assumed that the 
specific activity (SA) of the precursor amino acids 

(methionine and cystine) is in effect zero over the 

experimental period. An attempt has been made to 

assess the validity of this assumption in the case of 
cystine/eine by periodic feeding of bromobenzene to 
rabbits with their albumin appropriately labeled. The 
results show that in experiments without transfer, the 
amino acid pool remains at high SA relative to the 
albumin, for long periods (Ratio SA, total S of albumin, 
mercapturic acid-S in urine = 2 to 4); with transfer 
the ratio is much greater. In other experiments, 
albumin has been prepared with 3 labels, S °5-amino 
acids internally, methionine-2-C 14 externally by 
polymerization, and 1131 by iodination in vitro. The 
differences observed in the behavior of the 3 labels 
in the 1 protein molecule and the meaning of the data 
will be discussed. 














1272. PHOTOMETRIC ESTIMATION OF MITO- 
CHONDRIAL VOLUME, Henry Tedeschi* and 
Daniel L. Harris. Dept. of Physiology, Univ. of 
Chicago, Ill. 

Although photometric observations of mitochondrial 
suspensions have been frequently used to detect 
changes in mitochondrial volume and important data 
of a qualitative or semi-quantitative nature obtained, 
the full potentialities of the technique have not been 
realized and the data have sometimes been difficult 
to interpret. We have, therefore, undertaken a sys- 
tematic investigation of the dependence of the optical 
density of mitochondrial suspensions on such variables 
as: relative concentration of mitochondria; refractive 
index and osmotic pressure of suspension medium; 
wave length of incident light; and intramitochondrial 
concentration of penetrating substances. The results 
have led to the development of simple empirical equa- 
tions relating these parameters which now make it 
possible to estimate with considerable precision the 
relative osmotically-active volume of mitochondria 
under a wide variety of specified experimental condi- 
tions. In the application of these photometric methods 
to new experimental situations, however, it is essential 
to have independent evidence that any observed change 
in optical density is, in fact, due to an osmotically in- 
duced change of mitochondrial volume rather than to 
some other phenomenon such as lysis, leakage of 
refractile material, or agglutination of the mitochon- 
dria which might also alter the observed optical den- 
sity. Convenient quantitative tests which discriminate 
between osmotic and such non-osmotic phenomena will 
be described. (Supported in part by grants from the 
Wallace C. and Clara M. Abbott Memorial Fund and 
from Amer. Cancer Society.) 
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1273. PURIFICATION AND IDENTIFICATION OF 
BRAIN PHOSPHOLIPIDS ASSOCIATED WITH 
THROMBOPLASTIC ACTIVITY. Donald G. 
Therriault and Thomas Nichols (intr. by W. F. 
Kocholaty). US Army Med. Research Lab., Fort 
Knox, Ky. 

The fractionation, purification, and identification 
of the thromboplastic component, necessary for the 
formation of the prothrombin-conversion factor and 
present in the lipid extracts of acetone dried brain 
tissue, was accomplished. Utilizing fractional 
precipitation with organic solvents and counter- 
current distribution of the extracted phospholipids, 
compounds were obtained which were demonstrated 
to be chromatographically pure. These compounds 
were identified as phosphatidyl serine and lecithin. 
Measurements of the thromboplastic activity of these 
compounds by determining the recalcification time 
and, more specifically, by the prothrombin-conversion 
factor generation test revealed that neither phosphat- 
idyl serine nor lecithin alone had any thromboplastic 
activity. However, when these inactive compounds 
were allowed to react together in a chloroform solu- 
tion, the reaction product was found to exert clot 
forming accelerating activity far exceeding any 
thromboplastic activity previously measured with 
brain tissue thromboplastin preparations or lipid 
extracts of brain tissue. Evidence that interaction 
took place and that thromboplastic activity was not 
due to the solubilizing effect of one phospholipid on 
the other, was apparent from the finding that no 
thromboplastic activity could be generated when these 
compounds were mixed in aqueous solutions. 





1274. ENZYMATIC CARBOXYLATION OF PROPI- 
ONYL CoA. Alisa Tietz (intr. by W. S. Beck). 
Dept. of Biochemistry, New York Univ. College of 
Medicine, New York City. 

Flavin et al. (Nature 176:823, 1955; Biochim. et 
biophys. acta 20:591, 1956), showed that, in the pres- 
ence of propionyl CoA, ATP and Mg**, pig heart 
enzyme preparations catalyzed a fixation of CO, to 
form methylmalonyl CoA with a release of ortho- 
phosphate. The preparations also catalyzed a CO»- 
dependent breakdown of ATP, in the presence of 
fluoride and Mg*t+, to form monofluorophosphate and 
ADP. The need for CO, suggested that 'fluorokinase"' 
might be a CO,-activating enzyme. Both fluorokinase 
and the propionyl CoA carboxylating enzyme(s) have 
been further purified. Fluorokinase was purified from 
rabbit muscle extracts by ammonium sulfate and 
ethanol fractionation, followed by heat treatment, and 
crystallized from ammonium sulfate solution in large 
hexagonal bipyramids. The propionyl CoA carboxylat- 
ing enzyme was purified 200-fold from pig heart 
extracts by ammonium sulfate fractionation, adsorp- 
tion and elution from calcium phosphate gel, frac- 
tionation with protamine, and chromatography on a 
N,N-diethylaminoethyl cellulose column. Carboxyla- 
tion of propionyl CoA by this preparation is accom- 
panied by the liberation of stoichiometric amounts of 
ADP and orthophosphate from ATP. There have, so 
far, been no indications for separation of CO» kinase 
and carboxylase activities. The purified carboxyla- 
tion enzyme is free of fluorokinase and its activity in 
propionyl CoA carboxylation is not increased by addi- 
tion of rabbit muscle extract or crystalline fluoro- 
kinase. It would therefore seem that fluorokinase is 
not concerned with activation of CO, for propionyl 
CoA carboxylation. The function of fluorokinase (which 
makes about 2% of the water soluble protein of rabbit 
muscle) and the mechanism of propionyl CoA carboxyl- 
ation are under further investigation. 
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1275. REQUIREMENTS FOR FATTY ACID BIOSYN- 
THESIS. E. B. Titchener,* D. M. Gibson, and 
Salih J. Wakil.* Inst. for Enzyme Research, Univ, 
of Wisconsin, Madison, 

Studies with purified, soluble enzyme fractions 
from avian liver have demonstrated that acetyl CoA 
is incorporated into long-chain fatty acids if the fol- 
lowing essential cofactors are supplied: TPHN, ATP, 
Mn*+ and bicarbonate. The reaction may be followed 
spectrophotometrically by observing the decrease in 
absorption of TPNH at 340 mu. When all components 
are present 2 M of both TPNH and ATP are consumed 
for each M of acetyl CoA incorporated into fatty acids, 
ADP and inorganic phosphate are formed stoichio- 
metrically with the ATP utilized. These relationships 
may be expressed in the following equation: 8 Acetyl 

(Mn**+, HCO,-) 

CoA + 16 ATP + 16 TPNH ————-——_> Palmitate + 

8 CoA + 16 ADP + 16 P; + 16 TPN*. The require- 

ment for bicarbonate is absolute in the purified enzyme 

system as well as in the unfractionated liver super- 
natant. C !4-labeled bicarbonate is not incorporated 
into long-chain fatty acids. 
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1276. BLOOD FOLIC ACID SYSTEM. Gerrit Toennies, 
Phoebe Phillips* and Earl Usdin.* Inst. for Cancer 
Research and Lankenau Hosp. Research Inst., 
Philadelphia, Pa. 

Precursor material (FSP) occurring in the eryth- 
rocyte reacts with plasma factor (PF) to yield mate- 
rial (FS) which replaces folic acid for J. casei (J. 
Biol. Chem. 221:855, 1956). FS is multiple (1.c.), and | 
more recent work (Abstr. Am. Chem. Soc. 84C, Sept. | 
1957) indicates at least 10 components. Therefore, 
the question arose whether the multiplicity of FS is 
related to the multiple character of FSP or of PF or 
of both. A pilot plant quantity of crude FSP was ob- 
tained, through the courtesy of Merck Sharp and 
Dohme Inc., by differential acetone precipitation (1.c.). 
A 500-1. operation, involving 12.5 1. of human red 
cells, yielded 180 gm of a product containing the FSP 
equivalent of 0.6 mg folic acid. Further fractionation 
yielded a product with an estimated FSP content of 
0.001%, representing a 50-fold purification compared 
with dry red cells, and an over-all yield of 25%. When 
this product was eluted from a triethylaminoethyl- 
cellulose (TEAE) column with a pH 5.8 solution of 0,5 
M K phosphate and 0.5% ascorbic acid, at least 4 
discrete peaks with FSP activity were obtained. PF, 
previously located in the Cohn plasma protein fraction 
IV-4, was further purified by removal of inert protein 
with IRC-50 resin. Elution from a diethylaminoethyl- 
cellulose (DEAE) column with a concentration gradient 
of pH 5.8 phosphate or triethylammonium acetate gave 
evidence for multiplicity of PF, and stepwise elution 
with 0.01, 0.03 and 0.20 M triethylammonium acetate 
yielded 3 peaks differing in their PF activity-to- 
protein ratio. Inactivation by oxidation or p-ClHgC¢i,| 
COOH coupling and reactivation by H,S and other re- 
ducers showed that PF activity involves -SH groups. 
(Aided by PHS Grant C-1479.) 
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1277. EFFECT OF CHOLINE AND ITS ANALOGUES 

ON PHOSPHOROUS METABOLISM IN PLANTS. 

N. E. Tolbert and Jakob Loewenberg.* Biol. Div., 

Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

Total phosphate but not sulfate or cation uptake 
barley plants growing in nutrient culture was stimu- 
lated by 0.0001-0.005 M choline. After feeding 0.05 
M choline, as much as 50% of the total soluble 
phosphate in barley plants may be present as phos- 
phorylcholine. Dimethylamonoethanol in contrast 
inhibited phosphate uptake, however a large percent- 
age of the soluble phosphate of the plants was present 
as dimethylaminoethanol phosphate and phosphoryl- 
choline. Monomethylaminoethanol severely inhibited 
and aminoethanol almost completely inhibited phos- 
phate absorption by the roots. The corresponding 
phosphate esters, monomethylaminoethanol phosphate 
and aminoethanol phosphate, were observed in the 
roots after feeding the bases, but they were not 
detected in the leaves. Excised leaves were capable 
of phosphorylating both compounds. Ethanolamine 
prevented the formation of the usual organic phosphate 
esters in the root tissue but did not at first influence 
the exudation of decapitated plants. Analogues such 
as 1-aminopropanol-2, 2-amino-2-propanol-1, di- 
isopropylaminoethanol inhibited phosphate uptake but 
not as severely as ethanolamine. s-Mercaptoethanol 
did not effect phosphate uptake. Choline, dimethyl- 
aminoethanol, methylaminoethanol, and aminoethanol 
did not appreciably effect sulfate uptake. The specific 
stimulatory effect of choline on phosphate uptake and 
inhibitory effect of its analogues suggest that the large 
and metabolically active reservoir of phosphoryl- 
choline in plants may function in phosphate absorption 
and transport (Fed. Proc. 16:262, 1957). 





1278. ADRENAL 11-s HYDROXYLATION. Gordon 
M. Tomkins, Jean F. Curran* and Patricia J. 
Michael.* Natl. Inst. of Arthritis and Metabolic 
Diseases, Bethesda, Md. 

11-8 Hydroxylation of deoxycorticosterone to yield 
corticosterone had been shown to involve molecular 
oxygen as the source of the hydroxyl oxygen, to re- 
quire TPNH, and to occur in adrenal mitochondria. 
Later work from this laboratory (Biochim, et bio- 
phys. acta, 23:655, 1957), indicated that, in addition 
to TPNH, 2 heat-labile, non-dialyzable fractions were 
needed, 1 of which was obtainable from tissues other 
than the adrenal. Still later (Am. Chem. Soc. Abst., 
Sept., 1957), it was found that, when both of these 
hydroxylating enzymes were prepared from the 
adrenal, a heat-stable, dialyzable factor was also 
required. This was destroyed by ashing and was not 
replaceable by a TPNH-generating system, gluta- 
thione, ascorbic acid or a number of known coen- 
zymes. Work is currently in progress on this struc- 
ture of the cofactor and its function in the hydroxyla- 
tion reaction. Further purification of the adrenal 
enzymes by means of gel adsorbtion, ethanol frac- 
tionation, etc., has revealed the requirement for a 
3rd heat-labile factor as well. Kinetic studies with 
the purified system (consisting of the three enzyme 
fractions, the heat-stable factor, TPNH, and 
substrate) suggest the formation of an intermediate 
in the hydroxylation reaction. 
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1279. GALACTOSE: ITS IN VITRO OXIDATION AS 
INFLUENCED BY STEROIDS. Yale J. Topper and 
Leroy A. Pesch.* Natl. Insts. of Health, Bethesda, 
Rs 


The effect of progesterone, methyl testosterone, 
hydrocortisone and cortisone on the conversion of D- 
galactose-1-C14 to C140, by liver slices derived 
from fasted female rabbits has been investigated. To 
eliminate certain possible sites of steroid action 
similar studies were conducted with labeled fructose 
and glucose. In most cases incubations were carried 
out at 37°C for 2 hr in Krebs-Ringer bicarbonate 
medium with steroids at a concentration of 6 x 1075 M. 
Modified Warburg vessels were employed. CO, was 
collected in hyamine base and assayed for radioactivity 
using a liquid scintillation spectrometer. Controls con- 
tained either no steroid or cholesterol. When fructose- 
1,6-C 14 was used as substrate the hormones either 
had no effect or a small inhibitory one (20-25%). 
C140, production from glucose-1-C!* or glucose-6- 
C14 was increased 30-55% by all hormones tested. 
However, when D-galactose-1-C!4 was used as 
substrate a more specific steroid effect of much 
greater magnitude was observed. C!40, production 
was increased 290% by progesterone and 135% by 
methyl testosterone, but only 25% by hydrocortisone 
or cortisone. Even at concentration of 3 x 10°°M 
progesterone augmented C!40, formation by 35%. 
The differences in steroid effects on glucose versus 
fructose catabolism, and glucose and fructose versus 
galactose breakdown tend to eliminate the Embden- 
Meyerhof pathway below glucose-6-P, and the TCA 
cycle as major sites of progesterone and methyl 
testosterone action. It appears that these hormones 
exert their profound stimulatory effect on galactose 
oxidation somewhere between cell entry and conver- 
sion to glucose-6-P. 

1280. IDENTIFICATION OF COMPOUND S AND 
OTHER STEROIDS IN HUMAN ADRENAL VENOUS 
BLOOD. Joseph C. Touchstone (intr. by Carl 
Bachman). Harrison Dept. of Surg. Research, 
Schools of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Extracts of human adrenal venous blood were 
separated by paper chromatography into 5 ultraviolet 
absorbing zones designated as the "before F", "F", 
"E", "B", and 11-beta-hydroxyandrostenedione 
regions. The presence of hydrocortisone, cortico- 
sterone, and 11-beta-hydroxyandrostenedione has 
been shown by others as well as us. The new solvent 
system methylcyclohexane-dimethylformamide was 
used to separate the "B" region of the chromatograms 
into 3 peaks absorbing ultraviolet light at 245 mu. 
Seventy % of the ''B" zone was identified as cortico- 
sterone. Compound S was identified as the free 
alcohol by its mobility in 2 solvent systems and as 
the acetate in the 3rd solvent system. Ultraviolet 
absorption at 245 mu and reaction with blue tetra- 
zolium, the absorption spectrum and the scarlet color 
in sulfuric acid were characteristic of Compound 8S. 
Four of 5 adrenal venous blood samples examined by 
this procedure showed the presence of Compound S 
which represented 10-20% of the total of the ''B" zone, 
and averaged 1.3 ug (0.5-2.0) per ml of blood, (Sup- 
ported in part by PHS Grant CY3644, the Southeastern 
Pennsylvania Chapter of the Heart Assn. and the Am. 
College of Surgeons.) 
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1281. EFFECT OF TRYPTOPHAN DEFICIENCY IN 
RAT ON LIVER TRYPTOPHAN PEROXIDASE- 
OXIDASE (TPO) AND URINARY 5-HYDROXY-3- 
INDOLEACETIC ACID (HIAA). Edith E. Townsend, 
J. G. Katis and T. L. Sourkes (intr. by O. F. 
Denstedt). Allan Memorial Inst., McGill Univ., 
Montreal, Canada. 

TPO, a liver enzyme capable of adaptively increas- 
ing after administration of tryptophan to rats, is re- 
sponsible for the conversion of tryptophan to formyl- 
kynurenine. According to Dalgiesh (Biochem. J. 61: 
328, 1955) thiamine plays a role in this conversion. 
Attempts to define its role have been made in this 
laboratory. Injection of thiamine into rats in acute 
experiments or addition of cocarboxylase to the 
enzyme system in vitro did not stimulate TPO ac- 
tivity. Simultaneous deficiency of thiamine and 
tryptophan did not modify the activity of the enzyme 
in any other way than could be attributed to the 
absence of the amino acid from the diet; mild B,- 
deficiency alone was without effect. In chronic 
feeding experiments the D- and L- isomers of tryp- 
tophan were equal in promoting TPO activity. The 
absence of tryptophan from the diet was reflected in 
the urinary HIAA within 3 days. The amount of HIAA 
excreted fell to 50% of that found in rats supple- 
mented in their diets with either of the tryptophans. 
Pre-treatment with reserpine had no long-term effect 
on the levels of HIAA excreted. 











1282. PRECURSORS OF ALDOSTERONE; IN VITRO 
STUDIES. Randall H. Travis and Gordon L. Farrell 
(intr. by Josephine B. Garst). Dept. of Physiology, 
School of Medicine, Western Reserve Univ., Cleve- 
land, Ohio. 

Beef adrenal capsule strippings were incubated at 
pH 7.4 with various steroids in Krebs-Ringer-phos- 
phate buffer to which was added glucose, fumaric 
acid, nicotinamide and ATP. Adrenal tissue (10 gm/ 
100 ml of medium) was ifcubated. Steroids were 
added in 0.25 ml of ethanol to a concentration of 0.04 
mM. Flasks were gassed with oxygen. After incuba- 
tion at 37°C for 2 hr, steroids were extracted with 
chloroform. Aldosterone was isolated as the diacetate 
by paper chromatography. Identity was established by 
the chromatographic behavior of the steroid in the free 
and acetylated form, and by ultraviolet absorption 
spectrum, sulfuric acid chromogen and bioassay. 
Quantitation was based on ultraviolet absorption at 
240 mu, using a molar extinction coefficient of 15,850. 
Only traces of aldosterone were isolated from incuba- 
tions without added steroids. When progesterone, 11- 
desoxycorticosterone, and corticosterone were in- 
cubated in parallel, the flasks to which progesterone 
was added contained the greatest amounts of aldo- 
sterone. Incubation of progesterone-4-C!4 resulted 
in the production of aldosterone having approximately 
the same molar specific activity as the progesterone- 
4-C 14, After incubation of corticosterone-4-C ‘4, 
aldosterone having a molar specific activity 54% that 
of the corticosterone-4-C 14 was isolated. These data 
suggest that corticosterone is not an obligatory inter- 
mediate in the biosynthetic conversion of progesterone 
to aldosterone. 
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1283. ISOLATION OF A NEW PEPTIDE WITH 
STREPOGENIN ACTIVITY. George L. Tritsch* 
and D. W. Woolley. Rockefeller Inst., New York 
City. 

Strepogenin is a generic name for peptides which 
stimulate the growth of Lactobacillus casei in media 
containing the known vitamins and amino acids. Par- 
tial hydrolyzates of insulin are the richest known 
sources of this growth factor. The present work was 
undertaken to isolate the active substance(s) from 
insulin digested with pepsin + trypsin + chymotrypsin, 
Attempts to obtain from such a digest a pure peptide 
possessing strepogenin activity by chromatography on 
Dowex-50 alone failed. However, chromatography on 
IRC-50 followed by Dowex-50 resulted in the isolation 
of the disulfide of leucylvalylcysteinylglycylglutamyl- 
arginine which was pure by all citeria applied (parti- 
tion chromatography, ion-exchange chromatography, 
quantitative amino acid analysis, electrophoresis). 
The amino acid sequence was established by performic 
acid oxidation, examination of DNP-derivatives, and 
characterization of partial hydrolysis products. Al- 
though this peptidic sequence occurs in Sanger's 
structure of insulin, the symmetrical disulfide which 
was actually isolated does not. It was presumably 
formed by disulfide interchange during the digestion 
and isolation. The peptide had 200 U strepogenin ac- 
tivity/mg, and was thus more active than peptides 
previously isolated from acid hydrolyzates of insulin. 











1284. DEMONSTRATION OF A URINARY META- 
BOLITE OF BETA NAPHTHYLAMINE CONJU- 
GATED WITH PHOSPHORIC ACID. Walter Troll 
and Norton Nelson. Inst. of Industrial Medicine, 
New York Univ., New York City. 

The occurrence of bladder cancer in men and dogs 
exposed to certain aromatic amines such as beta 
naphthylamine (I) is well established. Among the 
urinary metabolites demonstrated in the dog are the 
sulfate and glucuronide conjugates of 2-amino-1- 
naphthol (II). The sulfate appears to be carcinogeni- 
cally inactive, while the glucuronide and free naphthol 
are active. Although the sulfate is abundant in dog 
urine, the glucuronide is present in low concentration 
and the free compound is undetectable. A previously 
undescribed conjugate present in significant quantity 
has been found in dog urine. When 1 gm of (I) was 
given to a 10-kg dog and the urine made alkaline, (II) 
was liberated at room temperature. Since the known 
conjugates of (II), the sulfate ester and the glucuronide, 
are characteristically alkali stable, evidently an un- 
known alkali labile conjugate was involved. Continuous 
ether extraction of the urine yielded a water soluble 
aromatic amine which was highly alkali labile yielding 
(II) readily at room temperature above pH 7. Acid 
hydrelysis or enzymatic hydrolysis with alkaline 
phosphatase gave 1 M inorganic phosphate/2 M 
aromezic amine. This compound appears to be bis(2- 
amino-1-naphthol) phosphate ester. This material is 
excreted to the extent of about 15% of the ingested dose 
when 1 gm of (I) is fed; it appears to be a promising 
candidate for either being or yielding the carcinogen 
directly responsible for bladder cancer. (Aided by a 
grant from the Natl. Aniline Div., Allied Chemical & 
Dye Corp.) 
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1285. ALTERATIONS OF ELECTROPHORETIC 
MOBILITY OF SERUM LIPOPROTEINS BY NON- 
IONIC DETERGENTS. Theodore T. Tsaltas and 
Henn Kutt (intr. by E. H. Ahrens, Jr.). Dept. of 
Pathology, New York Univ., New York City. 

When nonionic detergents (Tween 40, Tween 80) 
were added to the barbital buffer of paper electro- 
phoresis in an attempt to reduce the adsorption of 
lipoproteins, striking alterations of the usual electro- 
phoretic pattern of the lipoproteins were observed. 
Two sharp lipid-containing bands were demonstrable 
between the area of application and the area of beta 
globulins. The lipoprotein band, seen usually at the 
area of alpha-1 globulin was no longer present. In 
order to establish the identity of these two bands, 
alpha and beta lipoproteins were prepared by ultra- 
centrifugation and/or starch block electrophoresis. 
The isolated lipoproteins were used for paper elec- 
trophoresis. Thus the slow moving band was iden- 
tified as alpha-1 lipoprotein, the faster one as beta 
lipoprotein. The same changes of mobility occurred 
when lipoproteins separated by ultracentrifugation 
were submitted to electrophoresis on starch block 
with Tween-containing buffer. Such lipoproteins 
were recovered from the starch block and their 
phospholipid, and cholesterol content was found to be 
identical with lipoproteins separated in normal buffer. 
These mobility changes were irreversible by pro- 
longed dialysis. Some evidence of the nature of these 
mobility changes was obtained when I-131 labeled 
Tween 80 was added to the electrophoresis buffer. 
Radioautograms of such electrophoretograms showed 
an intense radioactivity band corresponding to the 
altered alpha-1 lipoprotein and one in the area of 
beta lipoproteins. 





1286. PROPERTIES OF MICROSOMAL PARTICLES 
FROM PEA SEEDLINGS. Paul O. P. Ts'o,* James 
Bonner and Jerome Vinograd.* Div. of Biology and 
Div. of Chemistry and Chemical Engineering, Cali- 
fornia Inst. of Technology, Pasadena. 

Microsomal nucleoprotein particles isolated from 
pea seedlings have been previously reported to be 
approximately spherical with a diameter of 250-280A, 
a molecular weight of 4-5x105, and a RNA content of 
35-40%. Removal of Mg and Ca ions cleaves the 
particles to nucleoprotein complexes smaller than 
the original, as indicated by ultracentrifuge studies. 
Substantially all of the Mg of the particles is extracted 
by cold 0.5 N TCA. The particles contain 4.5+uM of 
Mg and 0.5 + 0.05 uM of Ca per 15 uM of RNA-phos- 
phate. The latter amount of RNA is associated with 
8 mg of protein. Ribonuclease hydrolysis of the 
particles results in precipitating a residual protein. 
The Mg is not associated with the protein as might be 
expected on the basis of the respective association 
constants of Mg ions with carboxyl and phosphate 
groups. The Mg and Ca content of the particles is 
such that at least half of the phosphate groups of the 
RNA may be in the form of the Mg and Ca salts. 
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1287. INHIBITION OF BACTERIAL LUMINESCENCE 
BY ANTILUCIFERASE. Frederick I. Tsuji and 
David L. Davis.* Research Lab., VA Hosp. and 

- 0 ysics, Univ. of Pittsburgh, Pa. 
Previous studies (e.g., F. H. Johnson, J. Bact. 41: 

67, 1941) have shown that light production by Achromo- 

bacter fischeri and several other species of luminous 

bacteria is not significantly inhibited by the sera of 
rabbits immunized against the bacteria. Although 
intense agglutination of the cells occurs, which tends 

to diminish luminescence as a result of interference 

with gaseous exchange, the light intensity may be sus- 
tained at its normal brightness by simply breaking up 
the clumps with vigorous shaking. The ineffectiveness 
of antiserum to inhibit the luminescence of living 
bacteria has been considered hereii as being due either 

a) to the inability of antiluciferase antibodies to react 

with luciferase molcules in the cell or b) to the non- 

antigenic character of the luciferase molecule. To 
test these hypotheses, the effect of antibodies on the 
luminescence system of Achromobacter fischeri was 
studied using rabbit antisera prepared against the 
whole cell, cell-free extract, partially purified lucifer- 
ase, and cell wall. The first three antigens produced 
antisera which effectively inhibited the luminescence 
of cell-free extract, whereas the same antisera had 
no light inhibiting effect on the living bacteria. On the 
basis of these results, it is postulated that the anti- 
luciferase antibodies are not able to combine with the 
luciferase molecules in the living cell, probably due 
to a number of causes, the most likely being the non- 
penetrability of the cell wall to the antibody. (Sup- 
ported in part by a grant from Natl. Insts. of Health.) 








1288. METABOLISM OF ,-(3-PYRIDYL)-1-OXO- 
BUTYRIC ACID. Lennox B. Turnbull,* Edward R. 
Bowman* and Herbert McKennis, Jr. Dept. of 
Pharmacology, Med. College of Virginia, Richmond. 
y-(3-Pyridyl)-y-oxobutyric acid, a bacterial meta- 

bolite of nicotine, (100-150 mg/kg) was administered 

orally to female New Zealand white rabbits. Urine 
from treated animals, adjusted to pH 2, was treated 
with Dowex 50 (H*). N/1 ammonia water eluates con- 
tained 2 Koenig-positive materials which were not 
present in control urine. One of these had chroma- 
tographic properties corresponding to y-(3-pyridyl)- 
y-hydroxybutyric acid. Identity was confirmed by 
lactonizing and conversion to the lactone picrate 
which corresponded in infra red spectrum and ele- 
mentary analysis to authentic material. These re- 
sults are in contrast to early studies of Knopp in the 
dog where no hydroxy acid was found foliowing admin- 

istration of y-phenyl-y-oxobutyric acid. Since y-(3- 

pyridyl)- y-oxobutyric acid occurs as a nicotine meta- 

bolite in microbial systems, the possible role of the 
acid in mammalian metabolism of nicotine was con- 
sidered. The urine from rabbits receiving keto acid 
contained no Keonig-positive materials corresponding 
to those obtained from the urine of nicotine-treated 
dogs. 
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1289. AMINO ACID REQUIREMENTS OF PRIMARY 
TRYPSINIZED RHESUS MONKEY TESTICULAR 
CELLS IN TISSUE CULTURE. Alfred A. Tytell, 
Yvonne Rader* and David L. Krumm.* Merck 
Sharp & Dohme Research Labs., West Point. Pa. 
Rhesus monkey testicular cells were dispersed 

by a modification of the continuous trypsinization 

method of Rappaport. The celis obtained by this 
method were shown to grow out well in routine tis- 
sue culture media. Studies of the amino acid re- 
quirements were set up by elimination of one amino 
acid at a time from synthetic media. Replicate bot- 

tles were planted at levels of 250,000 and 500,000 

cells/ml and allowed to grow out at 37°C for 7 days. 

At the end of the growth period, the cell sheets were 

removed from the glass by incubation with a trypsin- 

versene mixture. The celis were then counted in a 

hemocytometer after treatment with trypan blue. 

Only "viable" (non-staining) cells were counted. By 

this procedure the Rhesus monkey testicular cells 

were shown to require the following amino acids for 
growth: L-glutamine, L-valine, L-phenylalanine, 

L-isoleucine, L-methionine, L-cystine, L-tyrosine, 

L-leucine, L-threonine, L-lysine, L-arginine, L- 

histidine, L-tryptophane and glycine. L-glutamic 

acid only partially replaced L-glutamine. Cysteine 
and cystine are interchangeable. Acetyl-methionine 
replaced methionine. Inorganic sulfur did not re- 
place cystine or methionine. Peptides are in certain 
instances effective in replacing the free amino acids. 

The quantitative aspects of the amino acid require- 

ments will be discussed. 








1290. REDUCTION OF ACETOLACTATE IN VALINE 
BIOSYNTHESIS. H. Edwin Umbarger. Dept. of 
Bacteriology and Immunology, Harvard Med. School, 
Boston, Mass. 

The earliest five-carbon intermediate in the biosyn- 
thesis of L-valine by Escherichia coli appears to be 
a-acetolactate. Its conversion to a, § dihydroxy- 
isovalerate requires reduction and methyl group 
migration. This conversion can be performed con- 
veniently with extracts prepared from E. coli mutants 
blocked between the a,s -dihydroxy acid and « keto acid 
analogs of valine and isoleucine. TPNH, Mg*t, and a 
thiol are required. DPNH is inactive. The same 
extracts also catalyze the reduction of a-hydroxy-«- 
ethyl-s-ketobutyrate, a precursor of L-isoleucine. 
Failure to separate the activities from each other 
and the biological inactivity of a, 8 dihydroxy-a- 
methylbutyric acids are compatible with the view that 
a single enzyme performs the reduction of the car- 
bonyl group and the rearrangement for both the valine 
as well as the isoleucine precursor. 
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1291. ABSORPTION OF DIHYDROCHOLESTEROL. 
George V. Vahouny,* R. Mayer* and C. R. 
Treadwell. Dept. of Biochemistry, George Wash- 
ington Univ., Washington, D. C. 

Development of a quantitative anthrone procedure 
for total B-hydroxy sterols, used together with the 
Liebermann- Burchardt technique, made possible a 
quantitative investigation of the absorption of dihy- 
drocholesterol, alone and in combination with 
cholesterol. Lymph-fistula rats, receiving an emul- 
sion containing sodium taurocholate and oleic acid, 
had identical lymph total sterol and cholesterol 
levels, and were employed as controls for sterol-fed 
groups. The inclusion of 50 mg of cholesterol in the 
emulsion resulted in a large increase in the total B- 
hydroxy sterol level of lymph which was due entirely 
to a 43% increase in cholesterol. The data obtained 
from feeding an emulsion containing 50 mg of dihy- 
drocholesterol showed: 1) an increase in total B- 
hydroxy sterols of approximately 22%, 2) insignificant 
decreases in lymph total and free cholesterol, and 
3) an absorption of dihydrocholesterol of 26%. The 
lymph of animals fed a mixture of 25 mg of each 
sterol showed an increase in B-hydroxy sterols com- 
parable to that found in the dihydrocholesterol-fed 
group. In these animals, cholesterol absorption was 
approximately 15% and dihydrocholesterol, 26%, indi- 
cating an inhibition of cholesterol absorption by its 
saturated derivative and no effect on dihydrocholes- 
terol absorption. The degree of esterification of 
absorbed cholesterol and dihydrocholesterol, when 
fed alone or in a mixture, was from 84 to91 %. 





1292. ISOTOPICALLY LABELED ACTIVE SITES 
OF YEAST ALCOHOL DEHYDROGENASE. Bert L. 
Vallee, Jeremias H. R. Kagi* and Frederic L. 
Hoch. Biophysics Research Lab., Dept. of Medi- 
cine, Harvard Med. School, Boston, Mass. 

It has been inferred that the enzymatically active 
zinc in yeast alcohol dehydrogenase is uniquely in- 
corporated during biosynthesis and differs from zinc 
present adventitiously. This has now been demon- 
strated by the purification and crystallization of 
[(YADH)Zn ,°5] from yeast grown in the presence of 
Zn 65, Enzyme activity (v), protein (p), radioactivity 
(Zn®5), and total zinc (Zn) were measured in each 
step of purification. The zinc content of the 2- and 
3-times recrystallized and dialyzed [(YADH)Zn ,°°] 
was calculated from chemical, enzyme activity and 
radioactivity data. The pure enzyme contained 3.95- 
4.06 gm atoms of zinc/M. Comparison of specific 
enzyme activity (v/p), Zn®5 content (Zn ®5/p), and 
total zinc content (Zn/p) in the course of purification 
demonstrated that Zn®> and enzymatic activity were 
highly correlated. In contrast, total zinc, represent- 
ing both endogenous zinc and that zinc which results 
from non-radioactive contamination, showed no such 
relation. The v/Zn65 correlation and the observed 
rise in specific radioactivity after dialysis both 
demonstrate that the Zn®5 of [((YADH)Zn ,®5] is not 
exchangeable or miscible with contaminating zinc. 
The biosynthetic incorporation of Zn®> therefore 
permits the unequivocal differentiation of the 
intrinsic enzymatically active zinc atoms of 
[(YADH)Zn,] from those present adventitiously; it 
allows the calculation of a site-specific turnover 
number. 
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1293. NUCLEOTIDES AND PHOSPHATE ESTERS IN 

THE ERYTHROCYTE. Bernardo S. Vanderheiden,* 

F. M. Huennekens and Beverly W. Gabrio. Depts. 

of Medicine.and Biochemistry, Univ. of Washington 

School.of Medicine, and the King County Blood 

Bank, Seattle. 

Nucleotides and phosphate esters have been deter- 
mined in human erythrocytes by ion exchange chroma- 
tography on Dowex-1, employing a combination of the 
elution techniques of Hurlburt et al. (J. Biol. Chem. 
209:23, 1954) and Khym and Cohn (J. Am. Chem. Soc. 
75:1153, 1953). The following nucleotides have been 
identified: DPN, TPN, IMP, AMP, ADP, and ATP, 
and certain nucleotides of the guanosine, cytosine, 
and uridine series. Phosphate esters identified 
include G-6-P, R-5-P, F-6-P, F-1,6-diP, G-1,6-diP, 
2,3-DPG, 2-PGA, and 3-PGA. Criteria for the iden- 
tification and the levels of the above substances will 
be presented. Several unidentified nucleotides and 
phosphate esters have been observed on the column 
profiles; the properties of these compounds will be 
described. The level of inorganic phosphate was 
found to be considerably lower than the usual values 
reported in the literature. The presence of creatine 
phosphate in erythrocytes has been suggested by 
Schildt and Maurer (Biochem. Ztschr. 323:235, 1952), 
but this could not be confirmed in this laboratory. 

The value of these analytical studies in examining 
erythrocytes in various diseased states or during in 
vitro storage will be discussed. 











1294. FUNCTION OF VITAMIN A. Russell A. Van 
Dyke* and George Wolf. Div. of Animal Nutrition 
and Radiocarbon Lab., Univ. of Illinois, Urbana. 
It was reported at these meetings last year that 

vitamin A deficiency impairs glyconeogesis, by 

causing a disturbance in adrenal glucocortiocoid 
hormone function. In further experiments, by 
studying the conversion of acetate-C !4 to glycogen- 

C}4 in intact rats, it was found that while cortisone 

(2 mg/day for 2 days) could restore glyconeogenesis 

of the vitamin A-deficient rat to normal, desoxycor- 

ticosterone (2 mg/day for 45 days) or adrenal 
cortical extract (0.2 mg/day for 45 days) could not. 

At least one of the possible sites of the disturbance 

therefore must be the conversion of desoxycortico- 

sterone to corticosterone. By incubation in vitro 

of quartered adrenal glands of vitamin A-deficient 

and normal rats with ACTH and TPN, and assay of 

the corticosteroids produced in the medium by the 
tetrazolium reaction, it was possible to show that 
adrenals from vitamin A-deficient rats had a sig- 
nificantly lowered ability to produce cortico- 
steroids. This impairment could not be corrected 
by incubation or preincubation with vitamin A. How- 
ever, injection of vitamin A into the deficient rats 
only 2 hr prior to excision of the adrenals, restored 
the production of corticosteroids in these glands 

in vitro to normal. It appears, therefore, that 

vitamin A is involved in the biosynthesis of 

corticosteroids. 
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1295. OXIDATION OF D-GLYCERALDEHYDE BY 
RAT LIVER MITOCHONDRIA. M. Vanko* and J. 
A. Muntz. Dept. of Biochemistry, Albany Med. 
College, Albany, N. Y. 
The oxidation of D-glyceraldehyde is mediated by 
a DPN dependent aldehyde dehydrogenase associated 
with the mitochondrial fraction of rat liver. The 
dehydrogenase is coupled to the DPNH oxidase system 
of the mitochondria, and the activity of the enzyme 
can be determined manometrically by oxygen uptake, 
or anaerobically by the conventional reduction of 
DPN. The dehydrogenase appears to be non-specific 
with respect to substrate, since other aldehydes are 
also oxidized, although at different rates. The rate 
of oxidation varies in different buffer systems, the 
best rate being obtained in phosphate buffer. An ap- 
parent phosphate requirement will be considered. 
Divalent metals exert a profound effect on the activity 
and DPN requirement of this particulate enzyme. The 
contrasting effect of cysteine and glutathione will be 
presented. The product of the oxidation of D-glyceral- 
dehyde has been isolated on a Dowex-1-Cl column and 
appears to be glyceric acid. The dehydrogenase has 
been solubilized and partially purified. Some of the 
properties of the soluable enzyme have been studied 
and in part will be discussed elsewhere. 


1296. TOCOPHEROL AS A COFACTOR OF MAM- 
MALIAN DIPHOSPHOPYRIDINE NUCLEOTIDE- 
CYTOCHROME c REDUCTASE, Frank Se 
Kenneth O. Donaldson* and Alvin Nason. Collum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, Md. 

A possible function of tocopherol in the cytochrome 

c reductases of rat skeletal muscle and bovine heart 

Muscle was previously indicated by a) the restoration 

by tocopherol of the isooctane-extracted diphospho- 

pyridine nucleotide (DPN)- and succinate-cytochrome 

c reductases from the above tissues (Nason and 

Lehman, J. Biol. Chem. 222:511, 1956) and b) the 

demonstration that the active lipide component ob- 

tained by isooctane extraction and identified as a 

mixed triglyceride with oleate, stearate and palmitate 

components restored enzyme activity by apparently 
releasing endogenous vitamin E to the active sites of 
the enzyme (Donaldson and Nason, Proc. Natl. Acad. 

Sci. 43:364, 1957). In further support of a role of 

tocopherol as a cofactor of cytochrome c reductase, 

it can now be shown that enzyme preparations inac- 

tivated under given aging conditions, without neces- 

sarily employing isooctane extraction, are fully and 
specifically restored by tocopherol. The lipide ''co- 
factor" and other substances including n-butyl 
stearate, butter and cream previously shown to be 
active are ineffective with these preparations. The 

DPN-cytochrome c reductase of bovine heart muscle 

has been solubilized and purified approximately 300- 

fold and demonstrated to contain vitamin E as a com- 

ponent. Enzyme fractions of higher specific activi- 
ties are accompanied by higher concentrations of 
tocopherol as determined by the paper chromatography 

method of Green et al. (J. Sci. Food Agr. 6:274, 1955). 














Vaughan 


1297. INCORPORATION OF p-FLUOROPHENYL- 
ALANINE INTO CRYSTALLINE PROTEINS. M. 
Vaughan* and D. Steinberg, Natl. Heart Inst., NIH, 
Bethesda, Md. 

Amino acid analogue incorporation into unfrac- 
tionated tissue proteins has been demonstrated. It is 
not known whether such incorporation represents only 
the formation of incomplete protein molecules, the 
synthesis of which is halted after introduction of the 
analogue or whether an amino acid analogue can be 
incorporated into well characterized, crystalline 
proteins. Minced hen's oviduct was incubated in 
medium containing 1.1 x 10-3 M p-fluorophenylalanine 
labeled with tritium by the Wilzbach method, follow- 
ing which the tissue plus medium was homogenized 
and centrifuged. Ovalbumin was crystallized from 
the supernatant solution. Carrier lysozyme was then 
added and lysozyme was crystallized, recrystallized 
and finally subjected to chromatography on IRC-50. 
Tritium assays were carried out in a liquid scintilia- 
tion spectrometer (Science 126:446, 1957). Radio- 
activity was found in the total protein of the sediment, 
in ovalbumin and in lysozyme. The ovalbumin 
specific activity was constant from the third to the 
fifth crystallizations. The rates of incorporation of 
p-fluorophenylalanine into the total sediment protein 
and into crystalline ovalbumin were comparable, as 
is also the case for the incorporation of phenylalanine 
itself. Radioactive p-fluorophenylalanine was isolated 
by paper chromatography from hydrolysates of oval- 
bumin and of lysozyme. These results show that 
incorporation of an amino acid analogue into a protein 
molecule during its synthesis does not necessarily 
prevent completion of that molecule. Further, it may 
be concluded that the specificity of none of the steps 
of protein synthesis is absolute. 





1298. PYRIDINE NUCLEOTIDE REDUCTION BY IL- 
LUMINATED CHROMATOPHORES OF RHODO- 
SPIRILLUM RUBRUM. Leo P. Vernon. Dept. of 
Chemistry, Brigham Young Univ., Provo, Utah. 
Cell free extracts and isolated chromatophores of 

R. rubrum have been shown to photoreduce both DPN 

and TPN, as demonstrated by coupling the photoreduc- 

tion with enzyme systems to reoxidize the reduced 
nucleotides. In a system containing R. rubrum 
chromatophores, lactic dehydrogenase, pyruvate, 
pyridine nucleotide reductase from sugar beet leaves, 

DPN and TPN, a determination of lactate present in 

an illuminated and non-illuminated control showed 

-71 uM of lactate appearing/mg of chlorophyll in a 2- 

hr illumination period. A system containing oxidized 

glutathione, glutathione reductase, pyridine nucleotide 

reductase, R. rubrum chromatophores and TPN, a 

determination of glutathione content in illuminated 

and non-illuminated control showed the appearance 

of 4.9 .M of glutathione/mg chlorophyll in a 2-hr 

period. Whereas TPN was necessary in order to 

demonstrate the DPNH-linked reduction of pyruvate, 
addition of DPN to the TPNH-linked glutathione sys- 
tem served to inhibit the reaction, showing the 
preference for TPN photoreduction in these experi- 
ments. The effects of various inhibitors known to 
effect electron transport reactions and photophos- 
phorylation will be discussed. 
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1299. ISOCITRIC DEHYDROGENASES OF THE 
PLACENTA. Claude A. Villee, Janet M. Loring* 
and Anita Sarner.* Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

The cells of the human placenta have DPN and 
TPN linked isocitric dehydrogenases located in both 
mitochondrial and soluble protein fractions. These 
dehydrogenases have different pH optima, which 
suggests that they are different enzymes and not a 
single one which can use either coenzyme. Only the 
DPN enzyme of the soluble protein fraction responds 
to estrogen; it has no activity in the complete 
absence of estrogens. In the presence of physiologic 
amounts of estrogen the activity of this enzyme ac- 
counts for approximately 45% of the total amount of 
isocitric acid dehydrogenated by placental cells. The 
nonparticulate TPN enzyme has 35%, the mitochondrial 
TPN enzyme has 14%, and the mitochondrial DPN 
enzyme has 6% of the total isocitric dehydrogenase 
activity. The same fraction of substrate was meta- 
bolized by each enzyme at both low and high levels of 
substrate. The stimulation of the estrogen sensitive 
enzyme leads to a quantitatively important increase 
in the amount of substrate metabolized by the tri- 
carboxylic acid cycle and secondarily in the amount 
of biologically useful energy made available for 
growth, for protein or nucleic acid synthesis, for the 
imbibition of water, and for the other physiologic 
effects of estrogen observed in vivo. 





1300. IDENTITY OF FLUORIDE-LABILE CO, FIXA- 

TION PRODUCT IN ALGAE. Wolf Vishniac and 

R. C. Fuller.* Microbiology Dept., Yale Univ., 

New Haven, Conn., and Brookhaven Natl. Lab., 

Upton, N.Y. 

Warburg (Naturwiss. 43:237, 1956) has found a 
1:1:1 ratio between the chlorophyll content of a 
Chlorella suspension, the "oxygen capacity," and the 
CO, evolved in the dark in the presence of fluoride. 
We have confirmed these observations with Chlorella, 
Scenedesmus, and Euglena, using both continuous and 
fluctuating illumination and cultivation at pH 6.8 
instead of 3.8. In an attempt to determine the source 
of the CO, evolved in the presence of fluoride, a 
suspension of Euglena was "decarboxylated" with 
fluoride. The algae were then washed free of 
fluoride and allowed to recover in the presence of O) 
and C !40,. An aliquot portion of the suspension was 
again treated with fluoride, and the CO, evolved was 
radioactive to the expected extent. From this we 
conclude that the CO, fixed during recovery is located 
in the same site as the CO, split off by fluoride. The 
major portion of the suspension was killed by boiling, 
and from it the chlorophyll was extracted with acetone, 
transferred to petroleum ether and chromatographed. 
During this treatment no radioactive CO, was lost, 
and the purified chlorophylls a and b showed no radio- 
activity. Paper chromatography of an aqueous extract 
of the killed algae revealed 90% of the total radio- 
activity in the a-carboxyl of glutamic acid. A possible 
reaction mechanism will be discussed. (Supported by 
Natl. Science Fndn. and Natl. Insts. of Health.) 
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BIOCHEMISTRY 
1301. ACTIVE DERIVATIVE OF ACETYLTRYPSIN- 





OGEN. T. Viswanatha,* Robert C. Wong* and 
Irvin E. Liener. Dept. of Lgviaediurel Wem 
try, Univ. of Minnesota, St. Paul. 
Acetyltrypsinogen (ATg), with 88% of its available 
amino groups blocked, could not be activated by trypsin 
or chymotrypsin. Treatment of ATg with pepsin at 
pH 3.2, however, led to the formation of an active 
derivative with a catalytic function similar to that of 
trypsin. Maximum activity was attained when 40% of 
the protein had become solubilized in 3.6% trichloro- 
acetic acid (TCA). This activity was maintained in 
spite of the subsequent solubilization of 80-90% of the 
protein in TCA. Purification of the active derivative 
so formed was achieved by fractionation with am- 
monium sulfate. This active derivative had a specific 
activity about 7 times that of the original activation 
mixture, appeared to be homogeneous in the ultra- 
centrifuge, and was about 1/4 the size of trypsin. 
The procedures involved in the purification of this 
active derivative and some of its physico-chemical 
properties will be discussed. 


1302. CHEMICAL MODIFICATION OF ENZYMES. 

S. M. Vratsanos,* J. Riordan,* M. Bier and F. F. 

Nord. Dept. of Organic Chemistry and Enzymol- 

ogy, Fordham Univ., New York City. 

Detailed investigation of trypsin and other enzymes, 
and of the corresponding families of acyl derivatives, 
has enabled gaining insight into the role of those func- 
tional groups of the protein which are not essential for 
their activity, but which nevertheless control their 
secondary properties. The functions associated with 





-the active center of the enzyme are largely unaffected 


by such treatment, i.e. the kinetics of attack and the 
Michaelis-Menten constant. The pH optimum exhibits 
a significant shift towards more alkaline values. 
More drastic modifications are observed in properties 
not associated with the enzymic functions of the pro- 
tein, as, for instance, in its stability. In neutral to 
alkaline media there is an increased stability of the 
altered protein, while in acidic media its stability is 
decreased. With trypsin, the acylation radically 
changes the pH zone of reversibility of heat denatura- 
tion, whereby the nature of the acyl substituent (from 
mono or dicarboxylic acids) was critical. Chemical 
modification of the protein also affects the resistance 
to denaturing agents, such as formaldehyde, succinyl- 
trypsin being the most resistant form. This inves- 
tigation was extended to the study of the behavior and 
chemical modification of trypsin in organic solvents. 
Here, a sensitivity of the protein to alkaline media 
was observed, which bears no parallel to the alkaline 
denaturation in aqueous solutions, since it is practi- 
cally instantaneous. 
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1303. ATP-ADP EXCHANGE REACTION OF OXI- 
DATIVE PHOSPHORYLATION. C. L. Wadkins* 
nie tion 

cine, more, Md. 

Evidence obtained from study of the ATP-ADP and 
ATP-P 32 exchange reactions in mitochondrial sub- 
fragments indicates that the terminal reaction of 
oxidative phosphorylation, by which a phosphate group 
is transferred to ADP, has the form (1) ADP + P ~ 

——ATP + E, in which E is an enzyme capable of 
forming an enzyme-phosphate compound. This reac- 
tion may be assayed by measuring the rate of incor- 
poration of ADP-C}4 into unlabeled ATP, in the 
absence of myokinase. Under optimum conditions 
this reaction is several-fold faster than the ATP- 

P32 exchange reaction. The ATP-ADP reactionis _ 

heat-labile and is inhibited by the uncoupling agents 

DNP, dicumarol and gramicidin, but not by azide, 

which completely inhibits the ATP-P3* exchange. 

The ATP-ADP exchange is not influenced by the 

oxidation-reduction state of the carriers in the parti- 

cles under conditions which inhibit the ATP-P,32 ex- 
change nearly completely. Aging the digitonin frag- 
ments at 2° for 48 hr or longer causes complete loss 
of ATP-P32 exchange activity without affecting the 
rate of the ATP-ADP reaction. Following aging and 
certain other treatments its sensitivity toward DNP 
undergoes substantial changes. The relative stability 
of the enzyme has permitted direct approaches to its 
separation through chemical and physical means. 


1304. SOME PROPERTIES OF PEA PHOSPHATIDYL 
INOSITOL. A. C. Wagenknecht and Lawrence M. 
Lewin (intr. by D. B. Hand). New York State Agri- 
culture Exp. Station, Cornell Univ., Geneva. 
Phosphatidyl inositol as isolated from green peas 

by solvent fractionation was found to be a mixture of 

the calcium and magnesium salts, insoluble in water, 

5% HCl, and 1:1 ethanol-pyridine, and soluble in 

chloroform-methanol 2:1, pyridine, wet ether, and 

wet benzene. It formed an emulsion with 5% NaHCO,, 
and could be rendered water-soluble by shaking with 

IR 120, sodium phase, followed by acidification to pH 2. 

The resin caused no hydrolysis, solubilization was 

presumed due to formation of the sodium salt. An 

alternative procedure for formation of an emulsifiable 
salt was treatment with potassium oxalate, followed 
by dialysis against cold distilled water and lyophiliza- 
tion of the aqueous emulsion, Elemental analysis 
showed that this material was the potassium salt, 
relatively free from calcium and excess phosphorus, 

Acid hydrolysates of the potassium salt yielded 

chromatograms similar to those obtained from the 

calcium-magnesium salt, namely, evidence of 
glycerol, glycerophosphate, inositol and inositol 
phosphate. The phosphatidyl inositol of peas is 

thought to arise from the enzymic degradation of a 

more complicated structure in the seeds. 
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1305. VITAMIN B,. AND PROTEIN BIOSYNTHESIS. 
S. R. Wagle,* Ranjan Mehta* and B. Connor 
Johnson. Animal Science Dept., Univ. of Ilinois, 
Urbana. 

It has been reported from this laboratory that vita- 
min B}» functions in vivo and in vitro in the incorpora- 
tion of amino acids into protein. Using the micro- 
somal system of Zamecnik and Keller it was found 
that approximately 80% of the vitamin B,. present in 
the supernatant is in the pH 5.0 enzymes. On sub- 
fractionation of these pH 5 enzymes by ammonium 
sulphate it was found that essentially all the vitamin 
Bj» is present in the 40-60 fraction. The activity 
of the various fractions of the pH 5.0 enzymes ob- 
tained by ammonium sulfate fraction was studied with 
regard to their requirement (in place of the whole 
pH 5 enzymes) for the incorporation of amino acid 
into protein. It was seen that the 40-60 fraction as 
well as the supernatant nucleic acids are required 
for amino acid incorporation into protein. In search 
for the function of this B,. enzyme (40-60 fraction) 
experiments were carried out on the initial amino 
acid activation step. In these experiments the 40-60 
fraction was incubated with ATP, amino acid, and 
pyrophosphate P32 labeled. A large amount of 
radioactivity was found to be incorporated into ATP. 
The addition of an anti-B,, compound to this reac- 
tion mixture greatly decreased the incorporation of 
pyrophosphate activity into ATP. A similar decrease 
in amino acid incorporation into protein was ob- 
served with usual microsomal system when incubated 
with the B,. antagonist. These data indicate that 
vitamin B,, is bound to an enzyme (or enzymes) 
which is involved in the activation of amino acids for 
their incorporation into protein. 








1306. SURVEY OF ESTERASES IN RELATION TO 
PHYLOGENETIC LEVELS: TETRAHYMENA 
PYRIFORMIS W. Elsie Wainfan and George P. 
Hess (intr. by Milton L. Scott). Dept. of Bio- 
chemistry and Nutrition, Cornell Univ., Ithaca, 

N. Y. 

A study of the enzyme catalyzed hydrolysis of 
esters has received a considerable amount or atten- 
tion in recent years. Investigations of the correla- 
tion between structure and function of these enzymes, 
however, have been hampered by the fact that all 
esterases isolated so far have relatively high 
molecular weights. It has occurred to us that very 
primitive organisms may produce esterases of com- 
paratively simple structure. For these reasons, the 
extracellular esterases of Tetrahymena pyriformis W 
are being investigated. The organism was grown at 
25° in a 2% proteose-peptone medium containing 0.1 
ug/ml of aureomycin. Cells were harvested after 5 
days and the growth medium was fractionated by 
(NH 4). SO, precipitation. An examination of these 
enzymes by the dialysis method of Craig, King and 
Stracher (J. Am. Chem. Soc. 79:3729, 1957) indicated 
the presence of several enzymes of differing diffusion 
rates. A comparison of the diffusion rates with that 
of lysozyme (M. W. 13,000) indicated that at least 1 
enzyme component diffuses more rapidly than 
lysozyme under the conditions used. Studies on the 
purification, substrate specificities, and molecular 
weights of these enzymes are in progress. (Sup- 
ported in part by grant RG-4842 from the PHS.) 
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1307. COPPER IN CYTOCHROME OXIDASE. W. W, 
Wainio, Christina Vander Wende* and N. F. Shimp,* 
Bureau of Biological Research and Soils Dept., 
Rutgers Univ., New Brunswick, N. J. 

In 1950 Eichel, Wainio and Person (J. Biol. Chem, 
183:89, 1950) presented data which demonstrated a 
good correlation in mitochondrial extracts prepared 
with sodium deoxycholate between the copper content 
and the height of the alpha-absorption of reduced 
cytochrome oxidase. Later analyses of the metals in 
the prosthetic group (J. Biol. Chem. 202:369, 1953) 
indicated that only iron was present. However, the 
more recent discovery in enzymes of metals other 
than those in the prosthetic group, e.g., as in aldehyde 
oxidase of liver, prompted a reanalysis of the copper 
content of cytochrome oxidase. Accordingly, beef 
heart mitochondrial fragments were successively ex- 
tracted with either 0.5 or 1.0% of sodium deoxycholate, 
Spectrographic and spectrophotometric analyses 
revealed a good correlation between the copper con- 
tent and the 605 mu absorption in the reduced state. 
Furthermore, whereas in the earlier study there was 
a poor correlation between the activity and the alpha- 
absorption, in these studies there was an excellent 
ccrrelation between the activity, the 605 mu absorp- 
tion and the copper content. The improved relation- 
ships to the activity were established following the 
discovery of a lipide-reactivator of preparations of 
cytochrome oxidase which had been extracted with 
surface active agents (Wainio and Greenlees, in press), 





1308. BIOCHEMISTRY OF NIGHT BLINDNESS. 
George Wald and John Dowling.* Biological Labs., 
Harvard Univ., Cambridge, Mass. 

When male white rats, 22-24 days old, are placed 
on a vitamin A-deficient diet, the liver vitamin A 
begins at once to fall, and within 3-4 wk has reached 
very low values. Up to this point the blood vitamin A 
remains normal; but now it too falls within a few days 
to zero. At this point the rhodopsin content of the 
retina begins to decline and the visual threshold to 
rise, the beginning of night blindness. For another 
2 wk the opsin level of the retina remains normal; the 
retina contains more opsin than it can find vitamin A 
to combine with. Then the opsin content also begins 
to decline; and with this the retinal rods deteriorate 
anatomically. At this time also—the 6th to 8th weeks 
of deficiency—other retinal tissues deteriorate, the 
animals lose weight, and overt signs of deficiency 
have appeared. Measurements of the electroretino- 
gram (ERG) show that the logarithm of the visual 
sensitivity (—log threshold) galls almost linearly with 
rhodopsin concentration. The form of the ERG also 
changes characteristically: the a-wave virtually 
disappears, the b-wave declines in height, and a sec- 
ond component of the b-wave is progressively delayed. 
When night blind rats are injected intraperitoneally 
with vitamin A, the rhodopsin content, visual sen- 
sitivity and the form of the ERG all return to normal 
within 30-60 hr, depending upon the degree of night 
blindness. 
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1309. EFFECT OF TOBACCO MOSAIC VIRUS IN- 
FECTION ON HOST NUCLEIC ACIDS. Tung-yue 
Wang and Barry Commoner. Botany Dept., Wash- 
ington Univ., St. Louis, Mo. 

Quantitative comparisons of the nucleic acid com- 
position of nutrient cultured healthy tobacco leaf tis- 
sue and otherwise identical tissue that has been in- 
fected with tobacco mosaic virus reveal several sig- 
nificant changes in nucleic acid composition. These 
changes influence DNA and the histone related to it 
as well as ribonucleoproteins. Within five hours 
after infection an RNA component normally present 
in uninfected leaf tissue becomes sharply reduced in 
amount. At the same time a form of RNA insoluble 
in both dilute and concentrated salt solutions ac- 
cumulates. This is the earliest observed metabolic 
change in infected tissue. The biochemical and 
biological properties of the foregoing components 
will be described. 





1310. COUNTERCURRENT FRACTIONATION OF 
RIBONUCLEIC ACIDS. Robert C. Warner and 
pare Vaimberg.* Dept. of Biochemistry, New 
York Univ. College of Medicine, New York City. 
Ribonucleic acids and enzymatically synthesized 

polynucleotides have been partitioned in a liquid- 

liquid countercurrent system. A mixture of 1 1. of 
water containing 2.4 M of K,HPO, and 0.12 M of 

KH,PO,, 0.45 1. of isopropyl alcohol, and 0.86 1. of 

1:1 formamide, water solution yields 2 liquid phases. 

These have been employed in a 50-plate, all glass 

Craig distribuiion apparatus. Material was recov- 

ered from the phases for analysis by dialysis and 

pervaporation. Polyadenylic and polyuridylic acids 
partition as single substances with a coef- 

ficients of 17 and 0.05 respectively. (K = C,,,,.,/ 

Ciower)) This marked difference in betavies? appears 

to depend primarily on the phenolic ionization of poly- 

uridylic acid. Commercial yeast nucleic acid and 

RNA prepared by several methods from Azotobacter 

vinelandii have been examined. In all cases the pat- 

tern of the nucleic acid indicated the presence of 
species with a broad spectrum of distribution coef- 
ficients. However, in most cases, 2 maxima were 
observed. Base determinations have shown an in- 

creasing percentage of uracil and guanine, and a 

decreasing percentage of adenine and cystosine from 

the high K to the low K fractions. For example, in 

Azotobacter RNA, a base ratioofA:G:U:C=1: 

: 1.1 was found in fractions corresponding 
to K=2.6, and 1:1.8:0.8:1.3 at K=0.6. Highly 
polymerized DNA is not sufficiently soluble to be 
distributed in this system, but partially degraded 
products can be fractionated. 
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1311. ESTIMATION OF CALCIUM ACCRETION AND 

RESORPTION IN THE RAT. R. H. Wasserman,* 

J. Jowsey* and C. L. Comar. Lab. of Radiation 

Biology, New York State Veterinary College, 

Ithaca, N. Y. 

Total bone accretion and bone resorption rates 
have been determined by a combination of balance 
and radiotracer techniques. Young n.ale rats, placed 
on a complete diet, were given Ca‘45-labeled drinking 
water. Representative rats were bled and killed at 
intervals over a 7-day period; at 7 days, the survivors 
were given non-labeled water and, in turn, were bled 
and killed at intervals over an additional 7-day period. 
Total Ca intake, Ca‘5 intake, skeletal retention of 
Ca‘45, specific activity (SA= Ca4s /Ca*°) of plasma, 
and net Ca growth were measured. Total Ca retention 
(accretion), estimated by Ca‘45 retained/SA of ingested 
Ca, was found to be 2.4 mg Ca/hr/gm body Ca. When 
the calculation was made from the integrated plasma 
SA curve and retained Ca‘45, the value was 2.9 mg 
Ca/hr/gm body Ca. Resorption was calculated by 
difference between accretion and net Ca retention. 
Consideration was given to possible interference in 
these values by resorption of labeled bone. Bauer et 
al (Acta physiol. scandinav. 35:56, 1955), in single 
injection experiments, mathematically distinguished 
between Ca‘45 entering the skeleton by accretion vs. 
exchange, and were thus able to calculate Ca accretion 
rates. The present data are in good agreement with 
Bauer's independently obtained value of 2.7 mg 
Ca/hr/gm body Ca. (Part of this work was done at 
the Oak Ridge Inst. of Nuclear Studies, under contract 
with the U. S. Atomic Energy Comm.) 











1312. PRESENCE OF d-UROBILINOGEN IN HUMAN 
CECUM. C. J. Watson. Dept. of Medicine, Univ. 
of Minnesota, Minneapolis. 
d-Urobilinogen was crystallized by an earlier 

method (J. Biol. Chem. 218:641, 1956) from cecal con- 

tents (necropsy) of an individual believed not to have 
received broad spectrum antibiotics for over a year. 
d-Urobilin was the preponderant urobilin in cecal 
contents of 4 additional cases, 1 having received 
aureomycin recently, one sulfonamide, penicillin and 
furmethide more than a year previously, 2 dying sud- 
denly of accidental causes without history of anti- 
biotics. The urobilin was purified by the alcohol- 

Al,O, -H,O-petroleum ether-I,H,O method previously 

described. Identification depended on spectropho- 

tometry (DK Beckman) of the products of FeCi; 

oxidation. The approximate proportion of the 3 

urobilins in a given sample was determined by the 

character of the spectral distribution curve and com- 
parison of two ratios: 
abs. 560 mu (i->d-) 


abs. 490 my (1-) ; (2) 
(1) abs. 560+ 650 ma (d-rd-)’ 2) abs. 650 mu (d>i-)" 
The sigmoid contents were similarly analyzed; in 3 of 
the 5 cases just referred to, i-urobilin was prepon- 
derant in one, i- and 1- in another, d- in the third. In 
6 instances the cecal urobilin was predominantly the 
l-form (stercobilin); however, in 4 of these the pro- 
portion of i-U was significantly higher than in the 
sigmoid. in one instance the cecum contained mainly 
i-U, the sigmoid mainly 1-U. These observations 
Support the concept of a stepwise bacterial reduction 
of varying efficiency by which bilirubin is converted to 
l1-urobilinogen (stercobilinogen) over the intermediary 
d- and i-compounds. 
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1313. SPECIFICITY OF PROTAMINASE. Leopold 
Weil and Thomas S. Seibles.* USDA Eastern 
Regional Research Lab., Philadelphia, Pa. 

The action of protaminase on protamines, as re- 
ported previously (Arch. Biochem. Biophys. 71:204, 
1957), was limited to the liberation of free arginine 
from the C-terminal end of the molecules. Inasmuch 
as the tryptic hydrolysis of a protein results in peptide 
fragments with C-terminal arginine and lysine, studies 
were undertaken on the action of protaminase on these 
fragments. Tryptic hydrolysis of a-lactalbumin re- 
sulted in the expected peptide fragments together with 
1 M of free lysine. Successive action of protaminase 
on this digest brought about the liberation of all the 
remaining lysine and arginine units (11 and 1) in their 
free form. Substituting carboxypeptidase for pro- 
taminase in the above experiment produced essenti- 
ally no further hydrolysis. Chymotryptic hydrolysis 
of a-lactalbumin, on the other hand, produced peptide 
fragments together with 2 M of free tryptophans. 
Successive action of protaminase had practically no 
effect on this digest, while the action of carboxy- 
peptidase resulted in a very rapid liberation of all 
the tyrosine and phenylalanine (5 and 4) together with 
1 M of histidine in their free form. The action of 
protaminase, therefore, is confined to peptides or 
proteins with C-terminal arginine and lysine and it 
liberates these amino acids in their free form. 
Protaminase hydrolyzed hippuryl-L-lysine into 
hippuric acid and lysine, while the corresponding 
amide was resistant to the enzyme. The similar 
behavior of carboxypeptidase B (J. E. Folk, J. Am. 
Chem. Soc. 78:3541, 1956) toward these substrates 
points to the identical nature of protaminase and this 


enzyme. 


1314. PENTACHLOROPHENOL AND ATPASE AND 

CONTRACTILE ACTIVITIES OF MYOSIN. Eugene 

C. Weinbach and William J. Bowen.* Natl. Insts. 

of Health, Bethesda, Md. 

Previous studies have shown that pentachlorophenol 
(PCP), in contrast to dinitrophenol, is a potent in- 
hibitor of rat liver mitochondrial ATPase (Weinbach, 
J. Biol. Chem. 221:609, 1956). The effect of this 
halophenol upon the ATPase and contractile properties 
of rabbit psoas muscle has now been investigated. 
PCP powerfully inhibited the ATPase activity of 
homogenates and fiber-bundles of psoas muscle. 
When added simultaneously with ATP, 5X 10-3M 
PCP inhibited the dephosphorylation reaction ap- 
proximately 98% and complete inhibition followed pre- 
treatment of the muscle preparations with the halophe- 
nol. Under similar conditions of concentration and 
pretreatment, PCP suppressed both isometric and 
isotonic contraction of psoas muscle models. The 
effect of PCP upon the ATPase activity of myosin B 
was examined also. With these preparations, PCP 
displayed the dual effect characteristic of its action 
on mitochondrial ATPase, i.e., enhancement at low 
concentrations (10-5 M) and powerful inhibition at 
higher levels (10-3 M). The ethylenediaminetetra- 
acetate (EDTA)-activated myosin ATPase was much 
more sensitive to the inhibitory action of PCP than 
the Ca**-activated enzyme; e.g., concentrations of 
the halophenol (10-4 M) which markedly inhibited the 
EDTA-activated enzyme, enhanced the Cat+-activated 
myosin ATPase. In contrast to these findings, 
dinitrophenol had no inhibitory action either on the 
contractile or the ATPase activity of the muscle 
preparations. The effect of PCP is interpreted as 
possible interference with the binding of ATP to the 
muscle protein. 
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1315. INHIBITION OF ACID PRECIPITATION OF 
DNA AND OVALBUMIN NUCLEATE FORMATION 
BY A HUMAN LEUKEMIC URINE FRACTION, 
Herbert Weinfeld and Marvin Tunis,(intr. by 
Christopher Carruthers). Roswell Park Memorial 
Inst., Buffalo, N. Y. 

It was previously reported (Tunis et al., Abstr., 
132nd meeting, Am. Chem. Soc., New York, Sept. 1967, 
p. 17C, that urine from human leukemic subjects con- 
tains a heat-stable, non-dialyzable substance, probably 
a polypeptide, which decreases the precipitability of 
deoxyribonucleic acid (DNA) in trichloracetic acid 
(TCA). Dialyzed normal and leukemic urines have 
been concentrated 10- to 20-fold by heating at at- 
mospheric pressure and the concentrates subjected 
to fractional precipitation with ethanol. The material 
obtained from leukemic urine at concentrations of 
ethanol between 33% and 65% inhibited the precipita- 
tion of DNA by TCA. Solids similarly obtained from 
normal urine were inactive. Preparations of the 
leukemic material contained 20-70% protein (biuret 
method, crystalline ovalbumin as standard); the nor- 
mal material contained less than 10% protein. The 
leukemic substance also inhibits the formation of 
insoluble DNA-ovaibumin complexes in 0.15M sodium 
acetate buffer at pH 4. At room temperature, im- 
mediately after mixing DNA with the active fraction 
both inhibitions are noted following the addition of 
TCA or ovalbumin. Both effects are abolished if 
solutions of the leukemic material in 0.006N HCl are 
first incubated with pepsin at 37° for 30 min. Omis- 
sion of pepsin from the acidic solutions results in 
little loss of activity. (Supported in part by Grant 
C-2877, Natl. Cancer Inst., PHS.) 





1316. PEPTIDES ASSOCIATED WITH NUCLEOTIDES 
IN RAT LIVER EXTRACTS, Clement Weinstein,* 
David Hammond,* James I. Berkman,* Paul M. 
Gallop* and Sam Seifter. Long Island Jewish Hosp., 
New Hyde Park, N. Y., and Albert Einstein College 
of Medicine, New York City. 

Perchloric acid extracts of homogenized rat livers 
were fractionated by a modification of the nucleotide 
method of Tsuboi and Price. The extracts were treated 
with Norit A, and the charcoal mixed with a solution of 
ethanol, water and triethylamine. The eluate was 
evaporated at 37°C, and the residue dissolved in water. 
A neutralized aliquot was placed on Dowex-1 chloride 
and eluted with gradient mixtures of HCl and NaCl. 
700 fractions of 5 ml each were collected, their opti- 
cal densities at 260 and 275 my determined, and 
analyzed for ninhydrin-reacting material. The tubes 
showing distinct purine and pyrimidine peaks were 
pooled, and each pool absorbed again on charcoal, 
eluted, and dried. Both unhydrolyzed and acid- 
hydrolyzed samples of the redissolved materials were 
chromatographed on paper, and examined for peptides, 
amino acids and nucleotides. The unhydrolyzed ma- 
terials were also treated with dinitrofluorobenzene 
and chromatographed. It was found that the charcoal 
eluate, when treated with DNFB, showed at least 6 
u.v. absorbing spots which could be distributed between 
ethyl acetate and aqueous phases. Further, those 
pooled fractions recovered from the Dowex column with 
certain CMP, ADP, UDP, and, in particular, AMP 
regions showed considerable ninhydrin-reaction which 
increased markedly after hydrolysis. Two dimensional 
paper chromatography revealed several peptides; after 
hydrolysis these were resolved into their constituent 
amino acids. The characterization of the peptides and 
the nature of their association with the nucleotides will 
be discussed. 
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1317. REACTION OF TRYPTOPHAN WITH 
TRYPTOPHAN-ACTIVATING ENZYME BOUND 
ACCEPTOR. Samuel B. Weiss,* George Acs* and 
Fritz Lipmann. Rockefeller Inst. for Med. Re- 
search, New York City. 

Tryptophan-activating enzyme purified according 

to Davie et al. (Arch. Biochem. Biophys. 65:21, 1956) 

forms with radioactive tryptophan a trichloracetic 

acid soluble dialysable derivative which can be de- 
tected by paper electrophoresis in citrate buffer pH 

4.5, as a compound moving slightly ahead of AMP and 

faster than tryptophanyl adenylate. If radioactive 

ATP was used, incorporation into the same compound 

was indicated electrophoretically. Tryptophan incor- 

poration is dependent on the presence of ATP, is 
prevented by addition of pyrophosphate and slowed 
down in the absence of pyrophosphatase. The link to 
the tryptophan is split by hydroxylamine, although the 
stability of the link appears to be greater than in 
tryptophanyl adenylate. 








1318. EFFECT OF BILE SALTS AND BETA-SITO- 
STEROL ON CHOLESTEROL METABOLISM IN 
ESSENTIAL FATTY ACID DEFICIENT RATS, 
Arthur F. Wells* and Roslyn B. Alfin-Slater. 
Dept. of Biochemistry and Nutrition, Univ. of 
Southern California, Los Angeles. 

Essential fatty acid deficiency in the rat results 

in an accumulation of cholesterol and total lipid in 
the liver with a concomitant decrease in plasma 
cholesterol levels. The addition of beta-sitosterol to 
the EFA deficient diet reduces the elevated liver 
cholesterol concentration and causes a further reduc- 
tion in plasma cholesterol content. When bile salts 
are added to the diets of EFA depleted rats, there is 
a marked increase in liver cholesterol levels over 
those obtained with the EFA deficient diet alone. The 
further addition of beta-sitosterol to the bile salt + 
EFA deficient diet completely negates this effect and, 
in fact, reduces the liver cholesterol concentration to 
levels below those obtained on the unsupplemented 
EFA deficient diet. In contrast, the addition of bile 
Salts to the diet of normal rats results in only a slight 
increase in liver cholesterol levels, and this increase 
is not affected by further supplementation with beta- 
sitosterol. These results will be discussed in terms 
of the possible effect of beta-sitosterol and bile salts 
on the reabsorption of endogenous cholesterol in rats 
depleted of essential fatty acids. 
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1319. ISOLATION OF A NEW STEROL, ME THO- 

STEROL, FROM RAT TISSUES. W. W. Wells and 

D. H. Neiderhiser (intr. by Klaus Hofmann). Bio- 

chemistry Dept., Univ. of Pittsburgh, School of 

Medicine, Pittsburgh, Pa. 

We have reported the synthesis of a new fast-acting 
(Liebermann-Burchard) sterol whose structure appears 
to be 4a-methyl- A7-cholesten-3f-ol (J. Am. Chem. 
Soc. 79, Dec. 20, 1957), and which is identical to a 
sterol previously isolated from the sterol mixture of 
rat feces (Arch. Biochem. Biophys. 57:437, 1955 and 
ibid., 60:412, 1956). We suggest the common name of 
methosterol for this compound. The presence of 
methosterol was first sought in the most obvious tis- 
sue, small intestine, since previous studies had shown 
that extreme dietary variation produced little change 
in the excretion of this sterol. Furthermore, chroma- 
tography of the nonsaponifiable matter from a pool of 
50 rat intestines indicated the presence of minor 
amounts of a sterol having the properties of metho- 
sterol. Insufficient amounts of material have made it 
necessary to collect considerably more tissue for a 
direct identification. Since many of the fast-acting 
companions of cholesterol have been identified in rat 
skin, and in view of a recent report by I. D. Frantz, 
Jr. (Fed. Proc. 15:255, 1956) of the presence of a 
fast-acting sterol similar to our fecal sterol, attempts 
were made to isolate methosterol from this source. 
The nonsaponifiable matter from the skins of 50 adult 
male albino rats was chromatogramed on silicic acid: 
Celite (2:1), and developed with benzene:Skelly C (5:1) 
effecting a partial separation of methosterol from 
lathosterol, cholesterol, 7-dehydrocholesterol and 
cholestanol. Final purification was made by chroma- 
tography of the mixed acetates, and the identity of 
methosterol established by m.p., m.m.p., infrared 
spectrum, etc. — 





1320. TRITIATED CHOLESTEROL-A PRECURSOR 
OF CORTISOL-T IN THE GUINEA PIG. Harold 
Werbin, I. L. Chaikoff and Emmett Jones.* Dept. 
of Physiology, Univ. of California School of Medi- 
cine, Berkeley. 

Tritiated cholesterol prepared by platinum oxide 
catalytic exchange was converted to cholesteryl 
chloride and then pyrolyzed. Sixty-one % of the 
tritium was found in the tetracyclic rings and 37% in 
the isooctyl side chain. The tritiated cholesterol was 
incorporated uniformly into powdered Guinea Pig Diet 
(vit. C fortified) which was then molded into pellets. 
Twelve adult male albino guinea pigs were fed the diet 
for 7 days, 8 hr/day. Daily urine samples were col- 
lected for 15 hr during the night to avoid contamination 
of the urine with the food. This procedure was used by 
Burstein and Dorfman (J. Biol. Chem, 206:607, 1954). 
The crude neutral steroid extracts of the urine were 
subjected to paper chromatography in chloroform- 
formamide and benzene-50% aqueous methanol systems. 
The tritium labeled cortisol was isolated and identified 
by chromatography in the latter system. The steroid 
was converted to the acetate derivative which was iden- 
tified in the toluene-propylene glycol system. After 
repeated chromatography in this system, the labeled 
cortisol acetate was obtained radiochemically pure. 
The counting was performed in a Tri-Carb liquid 
scintillation spectrometer with toluene as solvent. 











334 


Westall 


1321. MAPLE SUGAR URINE DISEASE. Roland G. 
Westall, Joseph Dancis, Sheldon Miller and 
Mortimer Levitz (intr. by L. E. Holt, Jr.). New 
York Univ.-Bellevue Hosp., New York City. 

The authors have studied an example of a rare 
familial disorder and have observed a unique aberra- 
tion of amino acid metabolism. The disease declares 
itself during the first weeks of life with difficulty in 
feeding and an absent Moro reflex, followed by 
spasticity, coma and early death. The patient 
studied, who died at the age of 20 months, is the 
longest survival on record. A characteristic feature 
of the condition is an odor to the urine resembling 
that of maple sugar. A study of the urine and blood 
of our patient shortly before death by Dowex 50 col- 
umn chromatography revealed an abnormal amino 
acid pattern. The 3 branched chain amino acids— 
valine, leucine and isoleucine—were greatly elevated 
both in the blood and urine. Threonine, serine and 
alanine were exceptionally low and there was a 
reversal of the normal methionine to cystine ratio in 
the blood. A urine collected at 10 months of age and 
kept frozen until analysis a year later failed to show 
the elevation of the branched chain amino acids but 
had the characteristic odor, indicating that the two 
dyscrasias may be distinct. Preliminary investiga- 
tions of the urinary compound responsible for the 
maple sugar odor have demonstrated that it is acidic 
and can be separated from amino acids and neutral 
substances by ion exchange chromatography. Extrac- 
tion into ether and distillation onto a cold finger re- 
sulted in appreciable concentration of the odor. 
Efforts at further purification and identification are 
being continued. 





1322. MIXED DISULFIDE CONTENT OF PARTIALLY 
REDUCED RIBONUCLEASE. F. H. White, Jr. (intr. 
by M. E. Maver). Natl. Heart Inst., Bethesda, Md. 
Ribonuclease (RNase) was partially reduced with 

thioglycolic acid as reported previously (Science 

125:691, 1957). When total acid hydrolysates of the 

resulting material were reacted with 1-fluoro-2,4- 

dinitrobenzene and chromatographed two-dimension- 
ally (Levy, Nature 174:126, 1954), a component was 

detected (1st dim. R,; = 0.02; 2nd dim. Ry, = 0.39) 

which also appeared for partially reduced, carboxy- 

methylated RNase and occurred whether or not urea 
was included during reduction. However, it was not 
observed at a stage of reduction lower than 4 sulf- 
hydryl (SH) groups/M of RNase or for the completely 
reduced enzyme. The new spot was chromatographi- 
cally identical to the dinitrophenyl derivative of the 
mixed disulfide, §-carboxy-s-aminoethyl-carboxy- 
methyl disulfide (CACD). CACD residues in reduced 

RNase could arise from formation of disulfide bridges 

between half-cystine residues and thioglycolic acid 

as an intermediate step in the reduction of cystine 

disulfide bridges. CACD occurred to a maximum of 

2.5-3.0 M/M of reduced RNase (determined by the 
chromatographic procedure of Levy) when this pro- 
tein contained between 5 and 8 SH groups/M. The 
presence of CACD residues to this extent in reduced 
protein could result in isomerization which would 
complicate the isolation of a homogeneous reduction 
product by contributing to heterogeneity. Preliminary 
chromatographic studies on reduced RNase at ad- 
vanced stages of reduction have confirmed this dif- 
ficulty, but as‘expected the results were promising 
for purification of reduced RNase with 2 SH groups/M. 

Analytical studies on isolated reduction products are 

planned in an investigation of structural and functional 

relationships in this enzyme. 
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1323. FORMATE ACTIVATING ENZYME. H.R. 
Whiteley,* M. J. Osborn,* P. T. Talbert* and F. M, 
Huennekens. Depts. of Microbiology and Bio- 
chemistry, Univ. of Washington, Seattle. 

A highly purified formate-activating enzyme has 
been isolated from Micrococcus aerogenes. The en- 
zyme carries out the following reaction: FH,+ 
formate+ ATP ~ f10FH,+ ADP + P; (1), where FH, 
is tetrahydrofolic acid, and {10FH, is the N 10-formyl 
derivative of FH,. The stoichiometry of reaction 1 
has been established by use of the following analytical 
methods: ATP and ADP by a Dowex-1 column, P; by 
the Fiske-Subbarow method, FH, and f10FH, by sepa- 
ration on a Solka-floc column (or f!0FH, by conversion 
upon acidification to anhydroleucovorin, {5-1°FH,). 
Reaction 1 proceeds in two steps: ATP + FH,~ 
pFH, + ADP (2); and pFH, + formate — £10 at 
P; (3), where pFH, is a phosphorylated derivative of 
FH,. In the presence of enzyme, ATP and FH 4 react 
to produce ADP and a spectroscopically new complex, 
pFH,. ADP production in reaction 2 has been estimated 
by the combined pyruvic kinase-lactic dehydrogenase 
assay system. Chemical synthesis of pFH, has been 
achieved by suspending FH, in a mixture of P,O,, P32- 
labeled orthophosphate, H,PO, and ethanol. The crude, 
phosphorylated material, when added to formate and 
the formate activating enzyme, yields f!°FH,; and 
when added to ADP and the formate activating enzyme, 
yields ATP. The chemically synthesized material and 
the enzymatic reaction mixture (using ATP 32 in reac- 
tion 2) both contain the same radioactive component as 
shown by paper chromatography. 








1324. STUDIES WITH PHENETHYLDIGUANIDE. 
Arne N. Wick and Ellen Larson.* Scripps Clinic 
and Research Fndn., La Jolla, Calif. 

It is now well established that N'-beta-phenethyl- 
formamidinyliminourea (hereafter called DBI) when 
administered orally to human diabetics and certain 
diabetic animals in some cases reduces the blood 
sugar to a normal level. In order to investigate the 
mechanism by which DBI (non-sulfonylurea compound) 
causes hypoglycemia we have tested it in vitro with 
rat epididymal adipose tissue. This tissue was chosen 
because it consistently responds to insulin. When the 
adipose tissue was incubated with C !4 labeled glucose 
it was found that DBI (0.5 mg/ml) caused a decrease 
in the oxidation of glucose and in the conversion of 
glucose to glycogen and fat, and that insulin (1 U/ml) 
could not overcome the inhibition. It was also found 
that DBI produced an inhibition of the oxidation of 
acetate-C 14 (carboxyl-labeled) with the inhibition 
dependent upon the concentration of DBI in the incu- 
bating medium. For example, DBI at 6.75 x 10°5M 
concentration produced a 30% inhibition of acetate 
oxidation, while 85-95% inhibition was obtained at 
8 x 10-3 M concentration. DBI also inhibited the oxi- 
dation of succinic acid-2-C 14, At present we are at- 
tempting to locate the specific site of enzyme 
inhibition, 
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1325. ISOLATION OF PROGESTERONE AND 4- 
PREGNEN-20«-OL-3-ONE FROM PREGNANT 
RAT TISSUES, Walter G. Wiest (intr. by Leo T. 
Samuels). Dept. of Biochemistry, Univ. of Utah 
College of Medicine, Salt Lake City. 

Rats on the 13, 16 and 19th days of pregnancy were 
exsanguinated via the abdominal aorta while under 
ether anesthesia. Ovaries, uteri and samples of 
peritoneal fat were removed, and the uteri were dis- 
sected into fractions: fetuses, placentae, fetal mem- 
branes and amniotic fluid, and residual uteri. Lipid 
extracts prepared from plasma and tissue homoge- 
nates were rendered fat-free by employing the method 
of Zander. Steroid fractions obtained from the above 
tissues were chromatographed in the Zaffaroni 
heptane-formamide system. Dried chromatograms 
were scanned for optical density in a Cary recording 
spectrophotometer at 240 mu to give a quantitative 
estimation of the progestins, progesterone and 4- 
pregnen-20«-ol-3-one, present in the extracts. Levels 
of progesterone observed were: ovaries, 9-12 .g/gm; 
plasma, 0.07 ug/ml. Levels of 4-pregnen-20«-ol-3- 
one observed were: ovaries, 8-13 .g/gm; plasma 
0.03 ug/ml. Concentrations of progestins in all other 
tissues were insufficient for detection by the above 
method. It would appear that throughout the latter 
third of pregnancy the ovaries remain the main source 
of progestins for the rat, while the placentae con- 
tribute a lesser amount. 


1326. ABSORPTIVE PATTERNS OF PEPTIDES 
THROUGH THE ISOLATED RAT INTESTINE. 
Donald S. Wii and John M. Johnston (intr. by 
H. C. Tidwell). Univ. of Texas Southwestern Med. 
School, Dallas. 

A series of peptides have been studied by the in- 
verted sac technique (J. Physiol. 123:116, 1954) to 
determine the patterns of absorption through the 
intestinal wall. Solutions on the mucosal side of the 
intestine contained 0.01 M peptide. Resulting 
mucosal and serosal solutions were analyzed by paper 
chromatographic and quantitative ninhydrin proce- 
dures. Several peptides were found to be rapidly 
hydrolyzed, and in some cases, complete hydrolysis 
occurred within 10 min. During the time interval 
when peptide remained on the mucosal side, there was 
no indication of intact peptide on the serosal side with 
the exceptions of studies with glycyl-glycine and 
glycyl-glycyl-glycine. Hydrolysis of the latter 
peptides proceeded at relatively slow rates, and the 
presence of intact glycyl-glycine on the serosal side 
was observed with both of the peptides (J. Physiol. 
121:255, 1953). Peptidase activity was also found 
when peptides were placed on only the serosal side. 

In an attempt to explain the serosal activity, peritoneal 

fluid was examined for proteolytic action. Incubation 

of peptides with this fluid resulted in rapid hydrolysis. 

Specificity studies with respect to the absorptive pat- 

terns have been carried out for both the nature and 

the optical configurations of the component amino 
acids of the peptides. (Supported by a grant from the 

Williams-Waterman Fund.) 








William 


1327. GALACTOSE METABOLISM IN CHICKS. D. R. 
Wilken and J. H. Nordin (intr. by H. M. Sell). Univ. 
of Dlinois, Urbana, and Michigan State Univ., East 
Lansing. 

The quantitative and qualitative changes in the 
uridine diphosphate hexose fraction of extracts of 
galactosemic chick liver prompted a study of chemically 
related fractions. Galactose fed in toxic amounts to 
chicks decreased the uridine diphosphate acetyl hexo- 
seamine level but did not change the ratio of the galac- 
tose to the glucose derivative. Uridine diphosphate 
galacturonic acid was not present in extracts from 
either normal or toxic chicks. Male chicks have a 
much greater capacity to metabilize galactose than 
do female chicks. This is reflected in the male in 
greatly reduced mortality rates, increased tolerance 
as measured by blood levels following a standard test 
dose and greater capacity of the red cells to meta- 
bolize galactose in vitro. The implications of these 
findings in the study of galactosemia in humans will 
be discussed. 





1328. NEURAMINIC ACID IN CEREBROSPINAL 
FLUID. Sr. Mary William,* C.S.A. and E. Roboz. 
Depts. of Biochemistry and Neurology, George- 
town Univ. School of Medicine, Washington, D. C. 
A simplified method is presented for the quantita- 

tive determination of the free and bound neuraminic 

acid of spinal fluid using Bial's reagent. Bound 
neuraminic acid is precipitated with EtOH, washed 
free from glucose, and estimated. Total neuraminic 
acid is determined on the whole fluid. Since glucose 
gives some color in the test, it is eliminated by read- 
ing the sample at two wave lengths or by estimating 
the amount of glucose present and making the appro- 
priate correction. The neuraminic acid values 
obtained by the method show good reproducibility. 

The neuraminic acid content of 130 cerebrospinal 

fluid samples representing various neurologic dis- 

orders has been determined. The concentration of 
bound neuraminic acid was 0.45-1.4 mg and free 
neuraminic acid 1.2-4 mg/100 ml. Investigations 
have also been directed towards the determination 

of the free and bound neuraminic acid in blood serum. 

Whereas in the cerebrospinal fluid the free neuraminic 

acid was found to be approximately 3 times as high as 

the bound, in the majority of the sera analyzed no free 
neuraminic acid or very low values were obtained. 
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1329. METABOLIC CHANGES IN VITAMIN E DEFI- 
CIENCY. Albert D. Williams,* Kay Fink and 
Robert M. Fink. Biophysics and Physiological 
Chemistry Depts., Univ. of California, Los 
Angeles, and VA Hosp., Long Beach. 

Vitamin E deficiency in weanling female rabbits 
was produced, and preliminary studies with muscle 
from rabbits exhibiting demonstrable symptoms of 
muscular dystrophy showed a number of differences 
when compared to control rabbits (Fed. Proc. 16:179, 
1957). In serial studies with rabbits on the vitamin E 
deficient diet for varying lengths of time, lowered 
levels of muscle ATP were observed before overt dys- 
trophy developed. Increased urinary excretion of 
1-methylhistidine and the appearance of urinary 
creatine preceded the depression of muscle ATP 
levels. Studies in vitro with surviving muscle frag- 
ments from vitamin E deficient rabbits revealed a 
significant incorporation of formate-C !4 into serine, 
methionine, hypoxanthine and inosine, whereas with 
similar preparations of normal muscle, the incorpo- 
ration was either not detected or was seen only in 
traces. The highest proportion of ultra-violet 
absorbing material in the normal muscle incubation 
media was present as inosinic acid, with moderate 
amounts of inosine and low levels of hypoxanthine 
observed. In the media from vitamin E deficient 
muscle incubations, hypoxanthine represented the 
major portion of the ultra-violet absorbing material, 
inosine levels were relatively low, and inosinic acid 
was virtually absent. These differences were also 
noted prior to the appearance of physical symptoms 
of muscular dystrophy. (Supported in part by Cancer 
Research funds of the Univ. of California and by 
PHS Grant C-1669.) 








1330. CONTINUOUS FLOW METHOD FOR STUDY 
OF METABOLISM OF RAT DIAPHRAGM, G. R. 
Williams (intr. by C. S. Hanes). Banting and Best 
Dept. of Med. Research, Univ. of Toronto, Canada. 
The principle of the flow-respirometer of Carlson, 

Brink and Bronk may be applied to the measurement 

of the uptake of other metabolites by surviving tissues. 

A system has been devised in which the glucose uptake 

of excised rat diaphragm is measured by the fall in 

glucose concentration of medium flowing over the tis- 
sue at constant rate. The method possesses certain 
advantages over the usual techniques: 1) there is no 
accumulation of metabolic products; 2) the tissue 
serves as its own control for the effects of agents 
which modify glucose uptake; 3) information about the 
time dependence of the modification of glucose uptake 
may be obtained. The system presently in use con- 
sists of a screw driven syringe and a rectangular 
chamber in which the piece of diaphragm is placed at 
right angles to the direction of flow. For studies of 
glucose uptake the oxygen content of the medium (Gey 

and Gey) is increased by the incorporation of 5% 

hemoglobin and the glucose content is measured at 

twenty second intervals by glucose oxidase/horse 
radish peroxidase/leucomalachite green in a con- 
tinuous dilution technique which gives a standard 
deviation <1%. With flow rates of 4.0 ml/hr and 

6mM glucose in the inflowing medium the glucose 

content is reduced by approximately 5%, the reduction 

amounting to about 8% in the presence of insulin. 
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1331. AN ASPARTASE INHIBITOR FROM PROTA- 
MINE FRACTIONATED SONIC LYSATES OF 
BACTERIUM CADAVERIS. Virginia R. Williams 
and Frank J. Bagala, Jr.* Dept. of Agricultural 
Chemistry and Biochemistry, Louisiana State Univ., 
Baton Rouge. 

In our attempts to enhance the purity of bacterial 
aspartase by protamine fractionation, the presence of 
an aspartase inhibitor was detected. A partial separa- 
tion of enzyme and inhibitor could be effected by frac- 
tional precipitation of the sonic lysate with low con- 
centrations of protamine, the bulk of the aspartase 
remaining in solution. When the inhibitor fraction 
was recombined with the aspartase at the levels 
selected for analysis, the magnitude of the inhibition 
observed was usually 30-35%. The inhibitor was 
found to be non-dialyzable, thermolabile, and its action 
not reversed by the addition of Mn**, Mg**, or Ca*+ 
at the concentrations examined. The inhibitér occurs 
in the albumin fraction of ammonium sulfate fractionated 
sonic lysates of Bacterium cadaveris whereas the 
aspartase is in the globulin fraction. The inhibitor is 
thought to be a protein which complexes reversibly 
with the aspartase. 








1332. INTRINSIC FACTOR PREPARATIONS, 
William L. Williams and Leon Ellenbogen.* Re- 
search Div., American Cyanamid Co., Pearl River, 
N. Y. 

Earlier attempts to purify intrinsic factor resulted 
in preparations which were active in pernicious 
anemia patients in relapse at a daily oral dose (DOD) 
of 1-2 mg. Most preparations used in oral therapy 
or maintenance are given in a DOD of 15-200 mg. To 
express the potency of various fractions more quan- 
titatively, they were compared as to their ability to 
cause the urinary excretion of vitamin B,,Co*® with 
standard intrinsic factor preparation No. 186-1. Ad- 
ministration of 5 mg of AS (ammonium sulfate) frac- 
tion, the starting material for the present fractiona- 
tion study, resulted in the urinary excretion of 0.307 
of B,,Co°8 compared to an excretion of 0.247 obtained 
with mg of 186-1 using the same pernicious anemia 
patient in remission. Fractionation of AS fraction on 
a column using cellulose modified to make it an ion 
exchanger yielded column fraction II, 1 mg of which 
caused the excretion of 0.28, compared to 0.33y for 
50 mg of 186-1. Removal of low molecular weight 
material from column fraction II with a Parlodion 
ultrafilter enhanced the potency so that only 0.33 mg 
of the ultrafiltration residue (column UFR fraction) 
caused the excretion of 0.29 compared to an excre- 
tion of 0.327 for 50 mg of 186-1. Studies in the ultra- 
centrifuge indicated a M.W. between 5,000 and 10,000. 
The fraction contained 10% nitrogen. Column UFR 
fraction was therefore the most potent intrinsic factor 
preparation so far obtained and was approximately 15 
times more potent than AS fraction and 150 times 
more active than 186-1. 
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1333. CORTICOSTEROID METABOLITES IN URINE 
OF DOGS. Hildegard Wilson and John J. Borris.* 
Natl. Insts. of Health, Bethesda, Md. 

Steroid metabolites have not previously been con- 
clusively demonstrated in the urine of dogs, though we 
have reported characteristic reactivities in colorimet- 
ric tests performed on purified extracts (Rec. Progr. 
Hormone Res. 13:21, 1957). Detailed pre 
analysis of the more polar corticosteroid fraction has 
now definitely shown several metabolites. Most 
abundant were three 17,20,21-triols of the cortol and 
cortolone types. The predominant a-ketol was iden- 
tified as 32,116,17«,21-tetrahydroxy-pregnane-20-one 
(tetrahydrocortisol), accompanied by smaller amounts 
of what is probably a 36-hydroxy isomer. Basal ex- 
cretion levels of the triol and tetrahydrocortisol bands 
were about 50 ug and 10 u.g/day, respectively, and 
were increased 7-fold or more after the dogs under- 
went surgery or other stressful experiences. Addi- 
tional plentiful metabolites included two 17,21- 
dihydroxy-20-ketones more polar than tetrahydro- 
cortisol, and a slightly less polar 17,20,21-triol band. 
A number of faster moving constituents also appeared 
to be steroids. This pattern of polar urinary cortico- 
steroids differed from that obtained from human 
subjects chiefly in the predominance of the very polar 
triols and o-ketols, and in the absence of appreciable 
amounts of tetrahydrocortisone. Criteria for char- 
acterization were applied to the original metabolites 
and to the products of their oxidation with CrO,, HIO,, 
and NaBiO,. These included mobilities of both free 
and acetylated compounds in several solvent systems, 
reactions of eluates in colorimetric tests, and absorp- 
tion spectra in ethanol and in concentrated sulfuric 
acid. 





1334. EFFECT OF LIPID SOLUBLE ANALOGUES 
OF ACETYLCHOLINE ON CONDUCTION. Irwin 
B. Wilson. College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Lipid soluble analogues of ACh have been prepared 
(Biochim, et biophys. acta, in press) in the hope that 
they would penetrate conducting membranes from the 
outside and produce effects which it had been proposed 
are caused by the internal release of acetylcholine. 
These compounds do penetrate, they block conduction 
in relatively low concentration and produce the re- 
versal of membrane potential, the overshoot, which 
is so characteristic of the physiological process. 
These compounds have been tested with crab nerve, 
lobster nerve, the electroplax of Electrophorus 
electricus, and frog muscle. 








Wilson } 


1335. SPECIFICITY OF SUGAR TRANSPORT BY THE 
INTESTINE OF THE HAMSTER. T. Hastings 
Wilson. Depts. of Physiology and Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
The ability of the golden hamster intestine to trans- 
port 12 different sugar analogs against a concentra- 
tion gradient was tested in an effort further to 
elucidate the stereospecific requirements for active 
transport. Tied sacs of everted small intestine were 
placed in 50-ml flasks with 3 ml of a bicarbonate- 
saline solution of the sugar (5 x 10-3 M) on the 
mucosal side and 1 ml of an identical solution on the 
serosal side. Flasks were gassed with 5% CO, and 
95% O, and incubated for 60 or 90 min at 37°. 3- 
Deoxy-D-glucose and 3-O-methyl-D-glucose were 
transported while 3-O-ethyl, 3-O-propyl, 3-O-butyl, 
and 3-O-hydroxyethyl-D-glucose were not. The latter 
analogs which contain large substituent groups may be 
inactive in this system because of steric hindrance J 
effects. 6-Deoxy-6-fluoro-D-glucose is transported f 
but not 6-O-methyl-D-glucose. The lack of transport 
of 2-deoxy-D-galactose and 2-O-methyl-D-glucose 
provides further support for the hypothesis that the 
hydroxyl group at carbon 2 of the glucose molecule is 4 
important for this process. Other sugars which are k 
not transported include D-talose, 3-O-methyl-D- y 
fructose, and L-glucose. 


1336. EFFECT OF DIFFERENT SITES OF ADMIN- 
ISTRATION ON METABOLISM OF DL-GLUTAMIC 
ACID-2-C 14 IN RATS. William E. Wilson and 
Roger E. Koeppe (intr. by T. P. Nash, Jr.). Div. 
of Chemistry, Univ. of Tennessee, Memphis. 
Previous reports (Hill and Koeppe, Fed. Proc. 
15:275, 1956; Koeppe, Hill, Wilson and Minthorn, J. 
Biol. Chem. 225:355, 1957), have indicated that a sig- 
nificant proportion of DL-glutamic acid-2-C 14, admin- 
istered intraperitoneally to normal rats, was meta- j 
bolized by a route other than conversion to succinate 
via a-ketoglutarate. Subsequent efforts to repeat 
these observations were uniformly unsuccessful in 5 
animals, Variations in animal weight and diet, or 
total amount of glutamic acid injected, did not affect 
the results. Therefore, experiments have been per- 
formed in which DL-glutamic acid-2-C 4 has been 
administered to normal rats either by stomach tube 
or by injection into the caecum. The animals were 
killed after 4 hr and tissue aspartic and glutamic 
acids were isolated, degraded and assayed for radio- iy 
activity. When the isotopic material was given by 
stomach tube, tissue aspartic acid had 15-30% of its ; 
total radioactivity located in the non-carboxyl moiety 
and tissue glutamic acid had significant labeling in 
carbons 3-5. Aspartic acid isolated from rats injected 
into the caecum had less than 50% of the total activity 
in the carboxyl carbons and glutamic acid had over 
50% of its activity located in carbons 3 and 4. The 
labeling patterns in isolated tissue glutamic acids 
suggest that most of the DL-glutamic acid-2-Cc !4, 
injected into the caecum, was metabolized as acetate- 
2-C14, (Supported in part by Research Grant RG- 
4735, Natl. Insts. of Health.) 











Windmueller 


1337. REACTION OF ETHYLENE OXIDE WITH 
HISTIDINE, METHIONINE AND NICOTINIC ACID. 
H. G. Windmueller and Howard Bakerman (intr. 
by Olaf Mickelsen). Dept. of Biochemistry and 
Nutrition, Virginia Polytechnic Inst., Blacksburg, 
and Lab. of Nutrition and Endocrinology, Natl. 
Insts. of Health, Bethesda, Md. 
The deleterious effect of ethylene oxide fumigation 
on the nutritive value of animal diets has prompted a 
study of the reactions of this fumigant with various 
nutrients in aqueous solution at room temperature. 
Histidine reacts rapidly to yield a strongly basic 
product. Using imidazole in a model system and 
isolating the product as the HCl salt, the product was 
identified as 1,3-bis(2-hydroxyethyl)-imidazolium 
chloride. There is good evidence that with ethylene 
oxide treatment of histidine the analogous reaction 
occurs, as well as alkylation of the amino group. 
Treated similarly, nicotinamide yields as an initial 
product N'-(2-hydroxyethyl)-3-carboxamidopyridinium 
chloride. This compound was tested for niacin ac- 
tivity, using Lactobacillus arabinosus 17-5, and was 
found to be inactive. From a solution of nicotinic acid 
and ethylene oxide at pH 7, the betaine of N-(2- 
hydroxyethyl)-nicotinic acid was isolated. All of the 
above ethylene oxide products are labile to alkali, and 
ethanolamine can be identified among the degradation 
products of each. N-acetylmethionine reacts readily 
with ethylene oxide to yield a salt containing a strongly 
acidic and a strongly basic group. It can be precipi- 
tated from aqueous solution as the phosphotungstate 
or the reineckate, and it is believed to be the thetin of 
S-(2-hydroxyethyl)-N-acetylmethionine. 








1338. FLUORESCENT PROPERTIES OF LACTIC DE- 
HYDROGENASE-DPNH COMPLEXES. Alfred D. 
Winer,* George W. Schwert and William B. Novoa.* 
Dept. of Biochemistry, Duke Univ. School of Medi- 
cine, Durham, N. C. 

It has been reported recently (J. Am. Chem. Soc., 
in press) that the binary complex of heart muscle 
lactic dehydrogenase (LDH) with DPNH exhibits a 
fluorescence spectrum similar to that found by Boyer 
and Theorell (Acta chem, scandinav. 10:447, 1956) for 
the binary complex of liver alcohol dehydrogenase 
with DPNH. Titration of LDH with DPNH at various 
PH values between 6 and 10 indicates that the intensity 
of the fluorescence is independent of pH and that ap- 
proximately 4 M of DPNH are bound to 1 M of LDH 
over this pH range. It was also reported that oxamic 
acid, which is an inhibitor of the enzymatic reaction 
and is competitive with respect to pyruvate and non- 
competitive with respect to DPNH, abolishes the 
fluorescence of the LDH-DPNH complex. The con- 
centration of oxamate required to reduce the inten- 
sity of the LDH-DPNH fluorescence to half its initial 
value is approximately the value of K, when oxamate 
is used as an inhibitor for the enzymatic reduction of 
pyruvate. Further, the variation of these two effects 
of oxamate with pH is essentially the same as the 
variation of the Michaelis constant for pyruvate with 
pH. High concentrations (0.01M) of the L-forms of 
lactate, malate, tartarate, mandelate, ascorbate, and 
alpha-hydroxy butyrate increase the fluorescence of 
the LDH-DPNH complex, presumably through the for- 
mation of a ternary complex with these acids. This 
effect decreases markedly with increasing pH. The 
corresponding D-acids are unreactive and do not 
affect the formation of the complex with the L-acids. 
(Supported by PHS grant RG-2941.) 
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1339. REACTIONS OF METHYL MERCAPTAN 
CATALYSED BY GLYCERALDEHYDE-3-PHOS- 
PHATE AND ASPARTIC 6-SEMIALDEHYDE DE- 
HYDROGENASES. Edith C. Wolff (intr. by Harvey 
A. Itano). Natl. Insts. of Health, Bethesda, Md. 
Harting and Velick (J. Biol. Chem. 207:867, 1954) 

observed that glyceraldehyde-3-phosphate dehydro- 

genase catalyses a DPN-dependent transfer of the 
acyl moiety of acetyl phosphate to the thiol group of 

GSH or CoA. The enzymatic formation of phospho- 

glyceryl methylthiol ester (S. Black and N. G. Wright, 

J. Biol. Chem, 221:171, 1956) has now been found to 

involve an analogous transfer reaction between 1,3- 

diphosphoglyceric acid and methyl mercaptan, 

catalysed by crystalline glyceraldehyde-3-phosphate 
dehydrogenase from either yeast or muscle. Thiol 
ester formation with the latter substrates occurs at 

40 or more times the rate of acetylthiol ester forma- 

tion. In contrast to the reaction with acetyl phosphate, 

CoA or GSH do not serve as acceptors for the natural 

acyl substrate. A CH,SH-dependent reduction of DPN 

can be followed spectrophotometrically, in the absence 
of phosphate or arsenate, when glyceraldehyde-3- 

phosphate is utilized as substrate. Aspartic p- 

semialdehyde dehydrogenase from yeast catalyses a 

similar reaction in which TPN reduction with aspartic 

p-semialdehyde as substrate is dependent on CH,SH. 

With this enzyme ammonia, as well as CH,SH, can 

serve as a substitute for phosphate in initiating TPN 

reduction. The reaction with ammonia is being 
investigated as a possible mechanism for the bio- 
synthesis of asparagine. 


1340. SYNTHESIS OF LACTOSE, GLYCEROL AND 
SERINE IN THE MAMMARY GLAND. H. G. Wood, 
S. Joffe,* R. Gillespie,* R. G. Hansen and H. 
Hardenbrook.* Dept. of Biochemistry, Western 
Reserve Univ., Cleveland, Ohio, and Dept. of Dairy 
Science and Dept. of Veterinary Medicine, Univ. of 
Illinois, Urbana. 
Glycerol-1,3-C 14 was injected directly into the 

pudic artery supplying one side of a cow's udder and 

the two udder halves were milked separately at inter- | 





vals thereafter. Lactose, serine of casein and glycerd 
and fatty acids of fat from the injected side has a mad 
higher specific activity than the corresponding sub- 
stances from the uninjected side. Therefore these 
compounds can be formed from glycerol by the udder 
itself. The maximum specific activity of the glycerol 
and fatty acids of the fat was reached later and the 
C!4 activity was maintained longer than that of lactose 
or serine. This is believed to reflect different secre- 
tory processes for fat and for lactose and casein. The 
galactose moiety of lactose from the injected side 
contained 20-times more C!4 than the glucose moiety 
and the C/4 was largely in C-4 and C-6. Galactose is 
believed to be formed from hexose phosphate esters 
arising in the udder per se. The labeling of the gl 
moiety was symmetrical and resembled that of the 
blood glucose as formed in the liver. The unsymm 
cal labeling of galactose was shown not to be due to 
inadequate triose isomerase activity since glucose-2, 
6-C |4 labeled glycerol of fat and serine of casein 
similarly. The mechanism whereby glycerol-1, 3- 
C14 labels galactose almost exclusively in C-4 and C-+] 
is unexplained. Isolation and degradation of phos- 
phorylated intermediates of the tissues of udder are 
being undertaken to elucidate these mechanisms, 
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1341. MECHANISM OF RESISTANCE TO AN ANTI- 
FOLIC ACID DRUG. Robert C. Wood* and George 
H. Hitchings. Wellcome Research Labs., 
Tuckahoe, N. Y 
We are currently comparing the folic acid meta- 

bolism of Streptococcus faecalis (ATCC #8043) with 

that of a drug resistant strain derived from it which 
will grow in a 1000-fold greater concentration of the 
antimalarial drug pyrimethamine (Daraprim). Pyri- 
methamine inhibits the conversion of folic acid (FA) 

to citrovorum factor (CF) by washed cells of the parent 

strain; in the resistant strain this reaction is 1000 

times less sensitive to the drug. Moreover, the re- 

sistant strain produces several times more CF than 
the sensitive strain. There is no appreciable differ- 
ence in the uptake of pyrimethamine-2-C !4 by these 
strains. Thus, decreased permeability to pyrimeth- 
amine probably does not play an important role in 
resistance to this anti-FA drug. Likewise, although 
the resistant strain takes up more FA per cell than 
the sensitive strain, this difference does not ade- 
quately account for the resistance to pyrimeth- 
amine: when both strains are permitted to take up 
the same amount of FA per cell, the conversion of 

FA to CF by the resistant strain is still resistant to 

inhibition by pyrimethamine. The FA stored by the 

sensitive strain can be recovered quantitatively 

from the cells when they are boiled; the same treat- 

ment of the resistant cells does not yield any sub- 

stance with FA-like activity for S. faecalis. (Meta- 
bolically active FA is present, however, because CF 
is produced.) Hence, the available evidence indicates 
that the resistant strain has acquired the ability to 
bind assimilated FA within the cell. 








1342. INSULIN:ANTI-INSULIN REGULATION OF 

GLUCOSE METABOLISM IN MOUSE BRAIN. 

Mark Woods, Jehu Hunter* and Dean Burk. Natl. 

Cancer Inst., Bethesda, Md. 

Accumulating evidence indicates that glucose meta- 
bolism of mammalian brain is under insulin:anti- 
insulin regulation, contrary to widely held views (cf. 
Brain Metabolism and Cerebral Disorders, by H. 
Himwich, Baltimore; Williams & Wilkins, 1951). 
Marked inhibition of anaerobic glycolysis (Q cb.) by 


testosterone (80% with 100 p.p.m., at 20°C), a high 
ratio of glucose to fructose utilization (6:1 with 1% 
8 at 20°C), and kinetic analysis of time curves 


of O, following sequential changes in the in vitro 


temperature, were highly indicative of insulin:anti- 
insulin regulation (cf. J. Nat. Cancer Inst. 16:351, 
Proc. Am. Assoc. Cancer Res., 1958). Furthermore, 
anaerobic glycolysis of brain slices in modified 
Krebs-Ringer media was increased up to 30% by 
aerobic preincubation with 0.15 U of insulin/ml in 28 
of 48 preparations. The relationships between in 
vitro incubation temperature and percentage stimula- 
tion by insulin also corresponded to those of a tissue 
under strong anti-insulin regulation. In vitro sen- 
sitivity of glycolysis to inhibition by sex steroids in a 
spectrum of tumors paralleled in vivo sensitivity to 
inhibition by temperature stress. However, glycolysis 
of brain, though highly sensitive to testosterone in 
Vitro, was little affected by prior in vivo temperature 
stress. The data suggest that maintenance of glycol- 
ytic homeostasis in brain during stress results from 
"barriers" preventing marked intracerebral fluctua- 
tions in insulin:anti-insulin levels rather than from 
inherent insensitivity to such hormones. 
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1343. STUDY OF DROSOPHILA LIPIDS BY SILICIC 
ACID CHROMATOGRAPHY. J. J. Wren* and 
Herschel K. Mitchell. Kerckhoff Labs. of Biology, 
California Inst. of Technology, Pasadena. 
Total lipids can be extracted from tissues by a 
simple new method, using n-propanol as solvent, which 
avoids enzymic degradation. The method has been 
applied to whole Drosophila melanogaster, and the ; 
lipid so obtained has been examined by chromatography 
or columns of silicic acid. Chloroform elutes the ; 
neutral fat, and increasing proportions of methanol in 
chloroform elute a dozen or more different phospho- ; 
lipid fractions. These have been examined by infrared 
spectrophotometry and by acid hydrolysis. Most or all 
contain a number of chemically linked amino acids, 
linked apparently by their nitrogen atoms. The first 
phospholipid fraction, eluted from silicic acid by 5% 
methanol, gives no ninhydrin or NH test and behaves 
like a phosphatidic acid, yet on hydrolysis it yields 
glutamic acid. Studies on its structure will be 
reported. 








1344. LEAKAGE OF ENZYMES FROM ASCITES 
TUMOR CELLS. Ray Wu* and E. Racker. Public 
Health Research Inst., New York City. 

Incubation of ribose-5-phosphate with ascites 
tumor cells led to the accumulation of hexose- and 
heptulose-phosphates as major end praiucts. In con- 
trast, homogenates of these cells converted ribose-5- 
phosphate almost quantitatively to lactate. Since 
ribose-5-phosphate was not expected to penetrate 
readily into intact cells, it was suspected that enzymes 
were leaking out of the cells. An exploration of this f 
possibility revealed that pentose-phosphate-cycle 4 
enzymes as well as glycolytic enzymes were released 
from the cells. However, released glyceraldehyde-3- 
phosphate dehydrogenase was rapidly inactivated j 
unless protected by added DPN. Observed differences [ 
in the rate of leakage and of enzyme inactivation, to- 
gether with a low concentration of cofactors, can ac- 
count for the altered pattern of ribose-5-phosphate 
metabolism in the extracellular fluid. That the extra- 
cellular appearance of enzymes is at least partially 
due to differential leakage is indicated by the following 
points: a) the temperature coefficient of the leakage 
of hexokinase and aldolase was similar to that of dif- 
fusion, while that of glyceraldehyde-3-phosphate 
dehydrogenase was almost three times higher; b) the 
leakage rate of glyceraldehyde-3-phosphate dehydro- 
genase was increased in presence of 2,4-dinitrophenol 
and was diminished by glucose, while the leakage 
rates of aldolase and hexokinase were unaffected by 
2,4-dinitrophenol; c) the specific activity of certain 
enzymes in the extracellular fluid (e.g., aldolase and 
glyceraldehyde-3-phosphate dehydrogenase) as well 
as activity ratios (e.g., aldolase/transketolase) varied 
several-fold under different experimental conditions 
(e.g., with phosphate, glucose or inosine, etc.). 











Wyatt 


1345. ORGANIC PHOSPHATES AND GLYCEROL IN 
BLOOD OF THE CECROPIA SILKWORM. G. R. 
Wyatt, W. L. Meyer* and Rita Kropf.* Dept. of 
Biochemistry, Yale Univ., New Haven, Conn., and 
Biological Labs., Harvard Univ., Cambridge, Mass. 
Blood plasma of the silkworm, Hyalophora cecropia, 

has been analysed for phosphates by ion-exchange 

chromatography. The total acid-soluble P is about 30 

mM. Only a small fraction is orthophosphate (about 

2.5 mM in larva, 9 mM in diapausing pupa, 3 mM in 

developing adult). The principal organic phosphates 

are a-glycerophosphate, phosphoethanolamine and 
phosphocholine (in plasma from diapausing pupae 
approx. 8, 5 and 9 mM, respectively). Several minor 
components remain unidentified. The plasma phos- 
phates incorporate inorganic P32 quite rapidly: thus, 
in diapause, when uptake was slowest, glycerophos- 
phate had, 24 hr after injection, specific activity equal 
to 7% of that of orthophosphate. This shows that they 
are formed continuously and not merely liberated in 
histolysis. Blood of diapausing pupae also contains 
glycerol (0.1-0.3M), identified by chromatography and 
preparation of crystalline tribenzoate. In the mature 
larva blood glycerol is only about 1 mM, at the pupal 
molt it is about 15 mM, and it accumulates thereafter 
during the first months of diapause. During subse- 
quent adult development glycerol rapidly disappears 
again. We have found glycerol in diapausing pupae of 
some related species (Telea emus) but not 

others (Samia walkeri) (cf. Chino, Nature 180:606, 

1957). It is suggested that glycerol may be a product 

of glycolysis under the conditions of cytochrome 

deficiency in diapause. 


1346. FEEDBACK MECHANISMS INFLUENCING 
PURINE RIBOTIDE SYNTHESIS. James B. Wynga- 
arden, Harold R. Silberman and John H. Sadler 
(intr. by J. Logan Irvin). Dept. of Medicine, Duke 
Univ. School of Medicine, Durham, N. C. 

In bacterial cultures the presence of preformed 
purines will suppress de novo purine synthesis. In 
purine-requiring mutants purines will suppress the 
accumulation of substrates of the genetically impaired 
reactions, These and other observations suggest the 
presence of feedback inhibitory mechanisms regulating 
de novo purine synthesis. We have investigated mech- 
anisms regulating production of purine ribotides in 
relatively complex pigeon liver extracts (supernatant 
solution from centrifugation at 105,000 = g), and have 
found several different feedback mechanisms. De 
novo synthesis of inosinic acid (IMP) from glycine- 
1-C4, formate, glutamine, aspartate, bicarbonate, 
ribose 5-phosphate (R5P) and ATP is inhibited by 
adenine, xanthine, inosine, IMP and its higher phos- 
phates, 5-amino-4-imidazolecarboxamide (AIC), AIC- 
riboside (AICR), and AIC-ribotide (AICRMP), but not 
by adenylic or guanylic acids. When R5P is replaced 
by 5-phosphoribosylpyrophosphate (PRPP), xanthine 
and IMP are no longer inhibitory. When glycine-1-C !4 
and PRPP are replaced by glycineamide ribotide-1- 
c 14 (GAR), none of these substances is inhibitory. 
The inhibitory effects of adenine and to some extent 
of AIC result from utilization of PRPP in forming the 
corresponding 5'-mononucleotide. Xanthine and IMP 
were shown to interfere with synthesis of PRPP from 
R5P and ATP; AICR and AICRMP with formation of 
GAR from PRPP, glutamine, glycine and ATP. IMP 
and AICRMP may be key compounds in regulating de 
novo purine synthesis; both are obligatory intermedi- 
ates in formation of complex adenine and guanine 
compounds, and both inhibit early in the biosynthetic 
sequence, thus possibly curtailing unnecessary syn- 
thesis of energetically costly purine precursors. 
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1347. DENATURATION OF PEPSIN. Sam Yanari and 
F. A. Bovey (intr. by R. Lumry). Central Resear 
Dept., Minnesota Mining & Mfg. Co., St. Paul. 
Ultraviolet spectral changes in proteins are not 

confined to those attributed to the hydrogen-bonded 

tyrosine residues. Alterations in the environment of 
phenylalanine and tryptophan residues may also be 
detected by differential u.v. spectrophotometry. There 
is an apparent relationship between the sizes of the 
peaks in the differential spectrum of a protein and 
the proportion of aromatic amino acids present. Alkali 
denaturation of pepsin (pH 7.3, 4 min) causes marked 
decreases in optical density at 292.5 my and 285.5 mj 
these decreases become still more marked when the 
pH is lowered, although native pepsin shows little 
change in absorption between pH 0 and 6. Loss of 
enzymatic activity on alkali denaturation is accom- 
panied by an extensive unfolding of the molecule, indi. 
cated by marked increases in viscosity and levorota- 
tion. The nature of the bonds broken is not clear, but 
aromatic residues appear to be involved, and several 
carboxyl groups which are abnormally weak in the 
native pepsin molecule (probably because of cluster- 

ing) assume normal strength. In 8M urea at pH 4.0 

there appears to be a considerable unfolding of the 

native pepsin molecule, accompanied by an increase 
in viscosity. But enzymatic activity is retained and 
there is a time-dependent decrease rather than an 
increase in levorotation. It is possible that helical 
structure, essential for activity, is preserved despite 
the unfolding of portions of the molecule. 


1348. OXYGEN TRANSFER BY p-HYDROXYPHENYL- 
PYRUVATE OXIDASE. K. Yasunobu,* T. Tanaka* 
W. E. Knox and H. S. Mason. Univ. of Oregon Med, 
School, Portland, and Harvard Med. School, New 
England Deaconess Hosp., Boston, Mass. 

Purified p-hydroxyphenylpyruvate oxidase trans- 
forms its substrate into homogentisic acid with con- 
sumption of 1 molecule of oxygen and evolution of 1 
molecule of carbon dioxide. We have now examined 
the mechanism of this oxidation by the use of oxygen- 
18 as a tracer in systems containing o}8 and H,0, 
and O, and H,O!8. We find that 1 atom of the oxygen 
molecule which is consumed per molecule of substrate 
oxidized, is incorporated into homogentisic acid while 
approximately 2 atoms of oxygen are incorporated 
into the product from the solvent water. Since the 
oxidative decarboxylation of p-hydroxyphenylpyruvic 
acid which occurs during the reaction involves a 2- 
equivalent oxidation-reduction, since the oxygen con- 
sumed during the reaction is the only available elec- 
tron acceptor, and since the over-all reaction includes} 
both solvation and oxygenation, we propose that this 
oxygen transfer is of the intramolecular mixed func- 
tion class. p-Hydroxyphenylpyruvic oxidase there- 
fore appears to catalyse aromatic hydroxylation with 
1 atom of molecular oxygen. The other atom of the 
oxygen molecule is simultaneously reduced to water 
during oxidative decarboxylation and rearrangement 
of the side chain. 
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1349. VITAMIN B,, AND PHOSPHOLIPIDS IN DE- 
VELOPING CHICK EMBRYOS. David W. Yesair,* 
Don E. McOsker* and Louise J. Daniel. Dept. of 
Biochemistry and Nutrition, Cornell Univ., 

Ithaca, N. Y. 

Experiments were performed to determine the 
effects of vitamin B,, deficiency on the phospholipid 
levels in developing chick embryos. Hens were placed 
on control or B ;» deficient diets for a period of 6 wk; 
eggs were then incubated and composite samples of 
embryos were taken after 15, 18 and 21 days of incu- 
bation. By the procedure of Hack (J. Biol. Chem. 
169:137, 1947) the phospholipids were determined as 
lecithin choline, cephalin and sphingomyelin phos- 
phorus. The values were expressed as mg choline or 
mg phosphorus per embryo. Total phospholipid phos- 
phorus was lower in the B,, deficient embryos than 
in the control embryos. is difference was observed 
also in the individual phospholipid fractions, however, 
lecithin was the least affected by a B,. deficiency. 

At 21 days of embryonic development the differences 

were the most marked. For the normal and deficient 

embryos these values were as follows: lecithin 
choline, 15.96 vs. 13.95 mg; cephalin phosphorus, 

2.45 vs. 1.79 mg; sphingomyelin phosphorus, 2.32 vs. 

1.79 mg. At 18 days the oniy fraction which showed 

a statistically significant decrease was cephalin 

phosphorus (2.12 vs. 1.71 mg). No significant differ- 

ences in phospholipids were observed at 15 days. 

These data indicate that a vitamin B), deficiency 

caused a decrease in the amount of phospholipids in 

the chick embryo at the time of hatching. (Supported 
in part by a grant from Natl. Insts. of Health.) 





1350. REACTION OF THIAMINE WITH PYRUVATE. 
Ralph G. Yount* and David E. Metzler. Dept. of 
Chemistry, Iowa State College, Ames. 

The non-enzymic reaction of thiamine with pyruvate 
(Fed. Proc. 16:391, 1957) has been studied further. 
Alpha-acetolactate is the first product to appear with 
acetoin produced more slowly in accord with results 
of Koffler and Krampitz (Bact. Proc. 1955:113). How- 
ever, in borate buffers the acetolactate is catalytically 
decarboxylated to acetoin rapidly as it is formed. 
While CO, production starts immediately when the 
thiamine and pyruvate are mixed, acetolactate and 
acetoin appearance always exhibit a characteristic 
lag. This behavior suggests two consecutive first 
order reactions with a reactive intermediate accumu- 
lating during the lag period. Under "steady-state" 
conditions this intermediate may constitute about 
5-7% of the thiamine present. The existence of the 
intermediate has been confirmed through its reaction 
with carbonyl compounds and its properties have been 
Studied. Additional thiamine analogs have been 
tested. The following have no activity as catalysts 
for the decarboxylation of pyruvate: the 2,4-dimethyl- 
thiazolium and the 4-methyl and 4-methyl-5-(2- 
hydroxyethyl) oxazolium analogs of thiamine; 3-(a- 
methylbenzyl)-4-methyl-5-(2-hydroxyethyl) thiazo- 
lium bromide; dihydrothiamine and tetrahydrothi- 
amine. Slight activity was obtained from 3-cyano- 
methyl-4-methyl-5-(2-hydroxyethyl) thiazolium 
chloride. The results of these studies will be dis- 
cussed in relation to the mechanism of catalysis pro- 
oo) by Breslow (Chemistry & Industry 1957, p. 
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1351. PROTEOLYTIC SPECIFICITY OF PANCREA- 
TIC ELASTASE. Shin Yeh Yu, Gertrude H. 
Blumenthal and Herman T. Blumenthal (intr. by 
M. Somogyi). Inst. of Exptl. Pathology, Jewish 
Hosp., St. Louis, Mo. 

Balo and Banga and others have shown that the 
enzyme elastase will digest isolated elastic tissue 
fibers. However, the exact specificity of this enzyme 
has not been clearly elucidated. The present report 
deals with a demonstration of the proteolytic specificity 
of electrophoretically pure pancreatic elastase by 
means of its interaction with purified bovine insulin 
and various synthetic substrates. The following syn- 
thetic substrates were found to be hydrolyzed by 
elastase: benzoyl-L-glutamic acid, benzoyl-L- 
glutamic acid ethyl ester, benzoyl-L-aspartic acid, 
benzoyl-L-asparagine, CBZ-L-glutamyl-L-tyrosine, 
glycyl-L-tyrosine, acetyl-L-tyrosine ethyi ester, 
glutamyl-L-phenylalanine amide, acetyl-DL-phenyl- 
alanine, L-leucyl-L-phenylalanine and acetyl-L- 
phenylalanine ethyl ester. Thus linkages 
involving phenylalanine, tyrosine and glutamic and 
aspartic acids provide specific substrates for prote- 
olysis by elastase. 











1352. ACCUMULATION OF GLYCOLIC ACID IN 
GREEN LEAVES TREATED WITH o-HYDROXY- 
SULFONATES, Israel Zelitch. Connecticut Agri- 
cultural Exp. Station, New Haven. 

We have previously shown that «-hydroxysulfonates 
(aldehydebisulfite compounds) effectively inhibit the 
glycolic acid oxidase reaction of green leaves ina 
competitive manner. A procedure for determining 
glycolic acid has been developed based upon its 
separation on Dowex-1 acetate columns, and its 
estimation by Calkins' colorimetric method. Tobacco 
leaves normally contain about 0.5 . M of glycolic acid/ 
gm of fresh weight. When such leaves are placed 
with their bases in 0.01M solutions of disodium sulfo- 
glycolate (glyoxylate-bisulfite) or sodium bisulfite in 
sunlight, the glycolic acid concentration in the leaf 
increases over 10-fold within 1 hr. No change in 
glycolic acid takes place if the leaves are kept in the 
dark. Within 2 hr, after maximal glycolic acid ac- 
cumulation has occurred, leaves placed in darkness 
return to their lower normal concentration of glycolic 
acid within 3 hr. When such leaves are again exposed 
to sunlight, a second rise in glycolic acid concentra- 
tion occurs. The experiments described support work 
in other laboratories which has suggested that glycolic 
acid is formed from an early photosynthetic inter- 
mediate. Our results are also consistent with earlier 
hypotheses concerning the role of glycolic acid oxi- 
dase in respiration, and suggest that glycolic acid 
oxidase is involved in the respiration of green leaves 
especially in sunlight. 
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1353. STUDY OF THE REACTIVE SITE OF AMINE 
OXIDASES BY METHOXYAMINES AND 1,2- 
ALKYLDIAMINES. E. A. Zeller, L. M. Barbato,* 
J. Barsky,* L. A. Blanksma* and J. C. Lazanas.* 
Dept. of Biochemistry, Northwestern Univ. Med. 
School, Chicago, Ill. 

In previous papers some characteristics of the 
reactive surface of amine oxidases were reported. 

It was concluded that 1 of the 2 amino groups of 

aliphatic diamines react with diamine oxidase (DO) 

as a nucleophilic group. If this is true, other nucleo- 

philic residues should be able to replace the second 
amino group. Actually, methoxypropylamine was 
found to be a better substrate for DO than the analogue 

compound trimethylenediamine. Mescaline, 3,4,5- 

trimethoxyphenylethylamine, was a substrate of DO 

but not, in general, of monoamine oxidase (MO). 

For DO of rabbit liver mitochondria the rate of 

degradation of mescaline is higher than for the 

classical substrates of DO. Furthermore, we studied 
the effect of the position of a second amino group in 
alkylamines on the formation of the enzyme sub- 
strate complex. The presence of a second amino 
group in a-position prevented the degradation by DO 

(C,, to C;) while with MO these compounds acted as 

substrates. With increasing chain lengths the 

velocity of oxidative deamination increased. The 

reaction was blocked by the typical inhibitors of MO, 
such as iproniazid and octanol. Therefore, an c-amino 
group prevents DO—but not MO—from attacking the 
amine, while with a y-amino group the situation is 
reversed. These and related data are used for the 
presentation of a more detailed map of the reactive 
surface of amine oxidases than hitherto available. 
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1354. COMPARATIVE STUDIES ON TOXICITY OF 
ORTHO, META AND PARA ISOMERS OF N, N- 
DIETHYLTOLUAMIDE. Anthony M. Ambrose, 
Donald K. Huffman* and Richard T. Salamone.* 
Toxicology Div., U. S. Army Environmental Health 
Lab., Army Chemical Center, Md. 

The acute and subacute toxicities of 3 isomers of 

N, N-Diethyltoluamide have been determined in rats 

and rabbits by various routes of administration. 

After gastric incubation in rats the ortho isomer was 

found to be the most toxic, the meta intermediate and 

the para the least toxic. The approximate LDs) was 

1,3, 2.0 and 2.4 gm/kg, respectively. Intravenously 

in rabbits, doses above 50 mg/kg of the meta, in the 

form of an emulsion, were invariably fatal. Daily 
cutaneous application of 200 mg/kg of the ortho and 
para isomers and 1 gm/kg of the meta isomer in 
cottonseed oil or isopropanol for 13 wk on rabbits 
produced no serious local or systemic reactions. 

Continued oral ingestion of diets containing up to 1% 

meta for approximately 29 wk was well tolerated by 

rats. No adverse effects were observed on growth, 
mortality, hemoglobin, food consumption and organ 
weights. No histological changes in the organs were 
noted. Similar studies on the ortho and para isomers 
are in progress. By inhalation, no acute toxic effects 
were observed in rats exposed 8 hr/day for 35 days to 
air saturated with the meta isomer; and no toxic 
effects were observed in rats exposed for 6 hr to an 
aerosol of meta generated at the rate of 1 ml/hr. 








1355. COMPARISON OF THERAPEUTIC AND SIDE 
EFFECTS OF STREPTOKINASE-, UROKINASE- 
AND SPONTANEOUSLY-ACTIVATED PLASMIN 
IN THROMBO-EMBOLISM. J. L. Ambrus, N. 
Back,* C. M. Ambrus, Donna Reddington* and R. 
R. Shields.* Roswell Park Memorial Inst. and 
Univ. of Buffalo Med. School, Buffalo, N. Y. 
Radioactive clots were produced in arteries and 

veins of various species using the methods described 

previously (Circulation Res. 4:430, 440, 1956; Ann. 

New York Acad, Sci, 68:97, 1957). Each animal car- 

ried at least 3 clots, formed with bovine fibrinogen, 

highly purified and unpurified human fibrinogen. 

Since unpurified human fibrinogen contains traces of 

plasminogen and proactivator activity, clots formed 

with this material can be lyzed with preparations 
possessing plasminogen activator activity. Bovine 
clots on the other hand are not affected by activator 
activity. Thus this method is suitable to distinguish 
between therapeutic effect due to activator activity, 
and to plasmin activity per se. Mechanism of the in 














vivo fibrinolytic effect of streptokinase (SK), urokinase 


(UK) and spontaneously-activated human plasmin, SK- 
activated and then acid treated human plasmin (result- 
ing in inactivation of SK) and chloroform activated 


bovine plasmin was analyzed. Pyrogenic, hemodynamic 
and hematologic side effects of these preparations were 


compared. Repeated administration of SK or SK- 


activated plasmin resulted in severe allergic reactions. 


Increase of anti-SK antibody titer and changes in skin 
reaction to SK was followed in patients and experi- 
mental animals. Increase due to therapy was differ- 
entiated from that due to intercurrent streptococcal 
infections by parallel determinations of antistrepto- 
lysin-O titers. No antibodies were produced in 
response to UK or UK-activated plasmin. The pos- 
sible dangers of repeated treatment with SK or SK- 
activated plasmin will be discussed, (Supported by 
grants from Amer. Heart Assn. and PHS.) 
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1356. EFFECT OF HISTAMINE LIBERATORS ON 13 

ACTION OF d-TUBOCURARINE, E. G, Anderson* 

and D. F. Magee. Dept. of Pharmacology, School 

of Medicine, Univ. of Washington, Seattle. 

It is known that the potent histamine liberator 
48/80 will potentiate the action of d-tubocurarine, 
This has led us to investigate the effect of two other 
histamine liberators, Tween 20 and polyvinylpyr- , 
rolidone (PVP), on the action of d-tubocurarine, The | the 
cat and dog sciatic nerve-tibialis muscle preparation | joy 
with concurrent blood pressure recordings was used, par 
It was found that an intravenous injection of from 1 to } jeg 
5 ml of a 20% solution of Tween 20 will potentiate the | of 
action of d-tubocurarine in both dogs and cats. In dec 
these doses Tween 20 produced no blocking effect of { jie 
its own even when given by close intra-arterial the 
injection, The intravenous injection of 5 ml of a 10h | fro, 


solution of PVP potentiated the duration of action of | oc 
d-tubocurarine by about 5-fold in dogs, but it had little 
effect in cats. PVP showed no blocking action of its 


The 
own, It was also noted that PVP was a potent his exc! 
liberator in dogs but not in cats. It is thus concluded | exc) 


that the ability of these compounds to potentiate d- 
tubocurarine is dependent upon their ability to release jn 4 





histamine. However, evidence was found that the Dist 
released histamine was not responsible for the d- com 
tubocurarine potentiation. cell: 
the 1 
| the 1 
conc 
(Sup) 
Runy 
1357, PROTECTIVE ACTION OF SULFHYDRYL 
AMINO ACID, D-PENICILLAMINE, AGAINST 
LETHAL EFFECTS OF MERCURIC CHLORIDE, 
H. Vasken Aposhian and Nancy S. Pointer (intr. by 1959 
B. H. Robbins). Dept. of Pharmacology, Vanderbilt —j, 
Univ. School of Medicine, Nashville, Tenn. Ne 
In continuing a search for new agents effective in | Ne 
the treatment of heavy metal poisoning, it has been In 
found that the protective action of DL-penicillamine agent 
against acute mercuric chloride intoxication is by vo 
primarily a property of the D-optical isomer. While  pinat, 
the 30-day mortality of young adult male Sprague- mong: 
Dawley rats receiving a single intraperitoneal injec- pase, 


tion of 3.0 mg mercuric chloride/kg is 90%, the ori 
mortality of rats receiving 3 intramuscular injections | Comp 
of 48 mg D-penicillamine/kg or of 48 mg L-penicil- ing ¢, 
lamine/kg at 20 min, 1-1/2 hr and 3-1/2 hr after the | by dic 
intraperitoneal injection of 3.0 mg mercuric chloride/ ethane 
kg is 25% and 70% respectively. The 30-day mortality, threst 
of rats receiving a single intraperitoneal injection of | excita 
3.0 mg mercuric chloride/kg plus 3 doses of 49 mg _ fiyoro 


DL-penicillamine/kg, equimolar amounts of DL- | Satists 
cysteine, 24 mg D-penicillamine/kg, or 24 mg DL- | with ¢} 
penicillamine/kg intramuscularly according to the | trifjyo 
above schedule is 23, 95, 33 and 73% respectively. | trifluo 
The chronic oral use of DL-penicillamine in the “factory 
treatment of various neurological disorders should 25% 1, 
be viewed with caution since the 30-day LDso of a surgic; 
single oral dose of DL-penicillamine is 365 mg/kg "oxygen 
(C.-C. +8) for young adult male Holtzman rats, | For aj) 
Min, a 
Weanling rats receiving 2 oral doses of 50 mg DL- | py 
penicillamine/kg each day began to lose weight on the! 


5th day and 4 of 10 animals were dead by the 13th dy. g.7 se 
| Preser 
| Bram it 
| COrtica 
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ON 1358. CHEMOPHYSIOLOGICAL STUDIES WITH o-, 
erson* m- and p-CHLOROACETANILIDE IN MICE, RATS 
chool AND GUINEA PIGS. Mary F. Argus, Marjorie P. 











Newell, Josephine M. Gryder, Treva L. Seepe, G. 
or Caldes, J. T. Henderson and F. E. Ray (intr. by 
ine, William B. Deichmann). Cancer Research Lab., 
other Univ. of Florida, Gainesville. 
yr- On the basis of LDsq studies with mice and rats, 


2. The | the ring-substituted, monochloroacetanilide isomers 
aration | have the following order of decreasing toxicity: 

S used, para-, meta-, ortho-; the ortho-derivative is even 
om 1 to f jess toxic than acetanilide. The antipyretic activity 
ate the | of the chloro-isomers in rats follows the same 

Ih decreasing order; all are less effective than acetani- 
ect of | lide. Using C1°°-labeled compounds it was found that 
1 the ortho-isomer is also the most readily eliminated 
fa 10h from the animal body. Peak excretion in the urine 
ion of =» gecurs at 6 hr in the rat and at 3 hr in the guinea pig. 
iad little} g]imination from both species is complete at 84 hr. 
of its | The meta-compound shows the same times of peak 





his excretion, but traces of activity continue to be 
ncluded | excreted 500 hr after intraperitoneal administration. 
ted- | The para-derivative does not reach a peak excretion 


release in the rat until 24 hr and in the guinea pig until 36 hr. 
the | Distribution studies showed that the concentration of 
e d- compound in the blood plasma exceeds that in blood 
' cells in all cases except for the para-derivative in 
| the rat. This species difference in the handling of 
the most toxic isomer is also evident in the relative 
concentrations of radioactivity in the liver and kidneys. 
(Supported by a PHS Grant C-1356 and the Damon 
Runyon Memorial Fund.) 


YL 

ST 

RIDE. 

intr. by 1359, SERIES OF FLUORINATED HYDROCARBONS. 

underbilt Joseph F. Artusio, Jr. and Alan Van Poznak,* 
New York Hosp. and Cornell Univ. Med. College, 

tive in | New York City. 





been | na search for a non-flammable gaseous anesthetic 
amine agent producing light surgical anesthesia at 40-50% 
Ss by volume in the inspired mixture, a series of fluo- 


While rinated hydrocarbons was administered to non-fasting 
gue- mongrel dogs. Oxygen was used as the diluent in all 
| injec- cases, Thirty-two anesthesias, using 9 different 
he fluorinated hydrocarbons, were given in this series. 
ijections | Complete substitution of hydrogen in the atom resulted 
enicil- ing compound with convulsant action, as exemplified 
fter the by dichlorodifluoromethane and dichlorotetrafluoro- 
chlor ethane. No anesthesia was obtained if the convulsant 
mortality threshold was not exceeced. Mixed depressant and 
ction excitant properties were noted with dichloromono- 
49 mg = flurromethane and difluoromonochloromethane, 
IL- Satisfactory light surgical anesthesia was obtained 
g DL- \ the flammable compounds difluoroethane and 
o the /trifluoroethane. Another flammable compound, 1,1,1- 
vely. | trifluoro 2-bromoethane, produced convulsions, Satis- 
the factory light surgical anesthesia was obtained with 
should | 25% 1,1,1,2-tetrafluoro 2-bromoethane. Satisfactory 
of 4 surgical anesthesia was also obtained by bubbling 
ng/kg | oxygen through 1,1,1-trifluoro-2,3-dichloropropane. 
) rats. For all agents tested, time of induction averaged 2-3 
Min, and time for recovery of ability to walk unas- 
g DL- __ sisted averaged 7-10 min following a 10-min anesthesia. 
ht on the! Although the electrocardiogram uniformly revealed 
13th ay. 8-T segment depression, sinus dominance was 
preserved in all experiments. The electroencephalo- 
| Sram indicated minimal to moderate depressionof 
| Cortical activity. 
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1360. IN VITRO INCORPORATION OF CHOLESTEROL 
INTO SERUM LIPOPROTEINS. Joel Avigan (intr. 
by James H. Baxter), Natl. Heart Inst., Bethesda, 
Md 


The uptake of solid cholesterol by human or rat 
serum was investigated. Cholesterol was dissolved 
in pentane, the solution added to celite and the solvent 
completely evaporated. On incubating the treated 
celite with serum the cholesterol went partially into 
solution. The solubilized cholesterol was predomi- 
nantly associated with various classes of serum 
lipoproteins, which contained a higher proportion of 
free cholesterol after incubation. Isolated serum 
lipoprotein fractions were also capable of binding 
cholesterol under these conditions, At the same time 
some lipoproteins were absorbed by the solid phase 
and removed from solution, Consequently there may 
be no net increase in cholesterol concentration in 
some treated sera, especially in those rich in 6 - 
lipoproteins. Cholesterol esters, as well as other 
lipid substances, some not present in serum, are also 
firmly bound by lipoproteins in solution and resist 
extraction with ether under these conditions. The 
method could be useful for incorporation of various 
compounds into serum lipoproteins. It may also help 
in elucidating the lipid-binding forces within the 
lipoprotein molecules, The possibility that related 
phenomena might be important in lipid transport in 
vivo will be discussed, 


1361. O-METHYL TRANSFERASE. Julius Axelrod 
and Robert Tomchick.* Natl, Inst. of Mental 
Health, Bethesda, Md, 

An enzyme that can transfer the methyl group of 
S-adenosylmethionine to the meta phenolic group of 
epinephrine to yield metanephrine (m-O-methyl- 
epinephrine) has been described (Science 126:400, 
1957), The enzyme has been purified 30-fold from 
rat liver and its properties studied. With a purified 
enzyme, O-methylation does not require oxygen but 
does require the presence of divalent metals such as 
Cot++, Mn++, Mg++, Fet+, Zn++, Cd++ or Ni++. 
Enzyme activity is inhibited by p-chloromercuri- 
benzoate and iodoacetate, indicating that SH groups 
are involved. All 3,4-dihydroxy catechols examined, 
including norepinephrine, dopamine, dopa and 3,4- 
dihydroxymandelic acid were O-methylated by the 
purified enzyme. Monophenols were not attacked by 
the enzyme, In addition to the liver, O-methyl 
transferase was found to be present in kidney, lung, 
spleen, intestines and brain. The enzyme was found 
in all mammalian species examined, including man. 
Treatment of rats with a monoamine oxidase inhibitor, 
iproniazide, resulted in the appearance of normeta- 
nephrine (m-O-methylnorepinephrine) in the brain 
and metanephrine and normetanephrine in the adrenal 
gland, Evidence will be presented to show that O- 
methyl transferase is the principal enzyme involved 
in the metabolism of the catechol amines, epinephrine 
and norepinephrine in the rat. 











Back 


1362. RESISTANCE TO THE PHARMACOLOGIC 
EFFECTS OF PLASMIN. N. Back and L. B. Mink 
(intr. by J. L, Ambrus). Dept. of Pharmacology, 
Univ. of Buffalo and Roswell Park Memorial Inst., 
Buffalo, N. Y. 

It has been shown previously that daily administra- 
tion of piasmin results in decreased susceptibility of 
existing blood clots to the fibrinolytic effect of the 
enzyme. This was shown to be partly due to organi- 
zation and endothelialization of the clot resulting in 
less contact between fibrin fibers and circulating 


plasmin. Resistance developed toward the hypotensive 


and fibrinogenolytic, but not to the leukopenogenic 


effect of plasmin, Rapid increase in antiplasmin levels 


was found to be only a partial explanation of these 


phenomena, In case of streptokinase activated plasmin 
preparations antistreptokinase antibodies were demon- 


strated. Tachyphylaxis could be induced to the hemo- 
dynamic effects of plasmin. This phenomenon could 


also be induced in plasmaphorized dogs with or without 


clots, indicating that decomposition products of fibrin 
or circulating blood proteins are not responsible for 
the hemodynamic effects of plasmin nor for the tachy- 


phylaxis observed. The hemodynamic effect of various 


types of plasmin, activated by various means and 
originating from various species was compared. 
(Supported by a grant from Amer. Heart Assn.) 


1363. RENAL TUBULAR SECRETION OF CHLORO- 
THIAZIDE (6-CHLORO-7-SULFAMYL-1,2,4- 
BENZOTHIADIAZINE-1, 1-DIOXIDE). John E. 
Baer,* Karl H. Beyer, Horace F. Russo* and 
David C. Titus.* Merck Inst. for Therapeutic 
Research, West Point, Pa. 

The pharmacodynamic effect of chlorothiazide is 
to inhibit the renal tubular reabsorption of sodium and 
chloride and, to a lesser extent, potassium and bicar- 
bonate ions. Its principal mode of renal elimination 
is by glomerular filtration and tubular secretion. It 
can be demonstrated in dogs and in guinea pig renal 
slices in vitro that the tubular transport mechanism 
for chlorothiazide is the same as that for p-amino- 
hippurate (PAH) and for benzul penicillin, as judged 
by competitive inhibition experiments, Probenecid 
can depress the accumulation of chlorothiazide in the 
renal slice. In the dog, if the plasma concentration of 
probenecid is increased sufficiently, the clearance of 
chlorothiazide (uncorrected for plasma binding) can be 
depressed to below glomerular filtration rate. In 








clearance experiments where the plasma concentration 
of chlorothiazide exceeds its maximal in vitro carbonic 





anhydrase inhibitory concentration, there may be no 
reduction in its effect on sodium and chloride reab- 
sorption when its drug/creatinine clearance ratio is 
reduced to unity by the coadministration of probenecid. 
Thus, the mechanism for chlorothiazide secretion by 
the tubules and that for its saluretic effect are 
distinctly different. 


346 








PHARMACOLOGY 


1364. EFFECTS OF QUINIDINE ON REACTIVITY OF 
A VENTRICULAR PACEMAKER, Ralph Baer* and 
Jay Roberts, Dept. of Pharmacology, Cornell Uniy, 
Med, College, New York City. 

The method of Roberts et al. (J, Pharmacol. and 
Exper. Therap. 117:374, 1956) was used to initiate a 
pacemaker in the atrioventricular region and to 
measure its reactivity. In some cases the ectopic 
pacemaker was induced by the combined action of 
isopropylarterenol and vagal stimulation; in other 
instances epinephrine was used with the vagal stimu- 
lation. In these experiments quinidine in doses as 
low as 5 mg/kg depressed the reactivity of the 
ventricular pacemaker to either isopropylarterenol 
or epinephrine. The average epinephrine or iso- 
propylarterenol test dose required to evoke the 
ventricular pacemaker was increased in the presence 
of quinidine. The depression of the normal sinus 
pacemaker by the doses of quinidine employed 
paralleled the depression of the evoked ventricular 
pacemaker, This was revealed more simply by 
changes in heart rate. The doses of quinidine neces- 
sary to suppress the ectopic pacemaker also prol 
the duration of the QRS complex. The implications of 
these findings are that suppression of a ventricular 
pacemaker by quinidine requires doses that overlap 
the cardiotoxic level. Accordingly, this anti- 
arrhythmic effect of quinidine can hardly be viewed 
as specific. In approximately 20% of the animals 
given large doses of quinidine, it was possible to 
observe a period of enhanced reactivity to the com- 
bined challenge of vagal stimulation and sympa- 
thomimetic amine injection. This appears to be due 
to a sinus depression greater than usual and may be 
viewed as the summated depressant effects of 
quinidine and vagal activity. 


1365. A SINGLE RECEPTOR THEORY OF AUTO- 
NOMIC FUNCTION. N. M. Balotin and C. K. Gorby 
(intr. by J, M. Coon). Pharmacology Dept., Jef- 
ferson Med. College, Philadelphia, Pa. 

The observations of others suggested to us the pos- 
sibility that acetylcholine may be the only true auto- 
nomic neurohormone, whereas epinephrine and nor- 
epinephrine may act only passively by blocking 
receptors normally available to acetylcholine, The 
sum of the actions of acetylcholine, epinephrine, and 
nor-epinephrine upon receptors may be represented 
by a bell-shaped curve. Increasing the number of 
receptors functionally occupied (abscissa) may be 
reflected in increased tissue activity (ordinate) toa 
maximum after which depression occurs. Responses 
may be depicted as deviations along the curve, corre- 
sponding to increased or decreased functional activity, 
The isolated frog heart was employed to test this 
theory. Acetylcholine 1x 10-°M produced cardiac 
arrest; increased concentration (7x 10-6 M) restored 
activity; still higher concentration (1x 10"? M) caused 
arrest; washing restored control activity. When all 
receptors are functionally occupied by acetylcholine, 
cardiac arrest occurs (bottom of descending limb of 
curve). Higher concentrations cause inefficient 
occupation of receptors. Epinephrine in increasing 
concentrations stimulated and finally arrested 
(5x 10-3M) activity, which washing restored. Assum- 
ing that normal cardiac activity is on the descending 
limb of the curve these effects of epinephrine can be 
attributed to competition with acetylcholine for 
receptors. Epinephrine 1x1--4 and 2.5x10-3M 
increased amplitude and rate; physostigmine 
3x 10-4M, dibenzyline 5x 10-°M or atropine 1x 10°5M 
markedly diminished or arrested activity with the 
higher concentration of epinephrine, while no change 
occurred with the lower concentration. 
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PHARMACOLOGY 


1366. EFFECTS OF TRANQUILIZERS AND ANTI- 
EPILEPTIC DRUGS ON EEG-FLICKER RESPONSE 
AND ON CONVULSIVE BEHAVIOR. T. C. Barnes. 
Dept. of Pharmacology, Hahnemann Med. College, 
Philadelphia, Pa. 

No animal test for tranquilizers exists but bio- 
assays can show differences and similarities in 
tranquilizers and anti-convulsants. Doses in this 
abstract are mg/kg. Meprobamate i.p. 100 and tri- 
methadione i.p. 500 suppress electroshock and also 
EEG response to flickering light, in contrast to 
chlorpromazine i.p. 10 and reserpine i.v. 2 which do 
not block flicker nor protect from electroshock (often 
fatal) in rabbits. In mice activated by solitary confine- 
ment and tested with tactile stimulation the data are 
presented in the following order: 1) percentage mice 
with head twitch inhibited, 2) with convulsive move- 
ments inhibited, 3) percentage mice sedated. All 
doses oral: chlorpromazine, 3 mg, 70%, 90%, 20%; 
reserpine, 10 mg, 45%, 42%, 54%; Frenquel, 250-500 
mg, 17%, 20%, 18%; meprobamate, 200 mg, 11%, 42%, 
50%; phenobarbital, 100-200 mg minus 14% (twitch 
increased), 50%, 85%; reduced phenobarbital (Mysoline), 
200-400 mg, 6%, 30%, 56%; diphenylhydantoin, 200 mg, 
0%, minus 55% (convulsions increased), 75% ataxic; 
ethyl dilantin (Peganone), 200-400 mg, 15%, 33%, 77%; 
reduced dilantin (SKF 2599), 200-400 mg, 0%, 0%, 25%; 
glutamic acid, 800 mg, 0%, 0%, 0%; glutamic acid 
lactam (made by Dr. A. Gero), 800 mg, 11%, 58%, 24%; 
trimethadione, 800 mg, 0%, 53%, 27%. It is not yet 
possible to distinguish between types of agitation 
pharmacologically but the mouse head twitch responds 
quite differently to chlorpromazine and phenobarbital. 
(Supported by Harrington Neurology Fund.) 


1367. EFFECTS OF DRUGS ON SPINAL ASPHYXIAL 
CONVULSIONS IN MICE. J. W. Bastian and S, 
Ridlon (intr. by N. Ercoli), Dept. of Pharmacology, 
Armour Lab., Kankakee, I1l. 

Decapitation of mice (at C, to C2) causes clonic 
convulsions in the trunk and limbs, which are appar- 
ently referable to spinal asphyxia. In untreated mice, 
rear limb clonia consistently begins 8-10 sec after 
decapitation and continues for 6-9 sec. Rear limb 
withdrawal reflex to pinch is present from the time 
of decapitation until shortly after the clonic move- 
ments have ceased, CNS depressant drugs such as 
mephenesin, phenobarbital, zoxazolamine, phena- 
glycodol and meprobamate (but not diphenylhydantoin) 
alter the pattern of these convulsions. In doses near 
those causing loss of righting-reflex in normal mice, 
these drugs delay the onset of the spinal convulsions 
up to 200%, without causing much change in duration 
of convulsive activity. At higher doses clonia is 
prevented. In addition to providing information con- 
cerning the spinal depressant effect of drugs, the 
technique may prove useful in differentiating central 
and peripheral acting muscle relaxants, For example, 
d-tubocurarine, unlike mephenesin, does not delay the 
onset of the convulsions at doses below those causing 
— block, but only reduces the severity of the 
clonia, 
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Beavers 


1368. ANALGESIC TESTING—"SINGLE" VERSUS 
"DOUBLE BLIND" METHODS. Robert C. 
Batterman, New York Med. College, New York 
City. 

To determine the accuracy of ''single"' versus 
"double-blind" methods for appraisal of analgesic 
drugs, placebo and Sodium Salicylate were studied by 
both methods simultaneously. Both medications were 
prepared in 4 different forms and supplied by name 
or code to the investigative staff for study under 3 
conditions. Each drug was dispensed 1) as itself, to 
satisfy the "single blind" requirements; 2) as the 
other, by code, to satisfy the ''double blind" technic; 
and 3) by code, as 2 unknown analgesic agents. 
Groups of 44-52 patients (totaling 386 trials) with 
musculo-skeletal pain were subjects. The medica- 
tions were given 4 times daily for periods of 1-4 wk 
of continuous therapy. The placebo given 1) as itself 
gave satisfactory analgesia in 35% of patients, 2) as 
sodium salicylate, 58%, 3) as unknown drugs, 41-38%. 
Sodium salicylate given 1) as itself gave satisfactory 
analgesia in 52% of patients, 2) as placebo, 51%, 3) as 
unknown drugs, 52 and 53%. Possible bias for results 
of placebo given as sodium salicylate is negated by 
response of sodium salicylate given as placebo, By 
"single blind" testing sodium salicylate and placebo 
could be distinguished easily when administered as 
themselves or by code as unknown drugs. "Double 
blind" technic failed to distinguish the effective drug 
from placebo. 


1369. RELATIONSHIP OF POTASSIUM AND CAL- 
CIUM TO HYPOTHERMIC VENTRICULAR 
FIBRILLATION. W. R. Beavers and B. G. Covino 
(intr. by Andres Goth), Dept. of Pharmacology, 
Univ. of Texas Southwestern Med. School, Dallas, 
and Dept. of Pharmacology, Boston Univ. Med, 
School, Boston, Mass. 

Adult mongrel dogs were anesthetized with pento- 
barbital and cooled to terminus (asystole or fibril- 
lation) by ice water immersion, Blood pH below 30°C 
was maintained between 7.3 and 7.5 by positive pres- 
sure respiration. A control group under these con- 
ditions was found to have a 96% incidence of ventricular 
fibrillation at an average rectal temperature of 18.6°C. 
Plasma calcium concentration did not change signifi- 
cantly during cooling but plasma potassium levels fell 
uniformly. Three experimental groups of animals 
receiving infusions of 3% potassium chloride, a 
chelating agent (EDTA), and potassium chloride plus 
EDTA were cooled to terminus and a significant 
decrease in the incidence of ventricular fibrillation 
to 57% was seen in those animals receiving potassium 
chloride, and to 50% in the group receiving potassium 
chloride plus EDTA. The mean terminal rectal 
temperature were 19.8° and 17.6° C respectively. 

The significance of plasma potassium levels and 

plasma calcium/potassium ratios during cooling 

will be discussed, (Supported in part by grant H- 

3333 from Natl, Insts. of Health, PHS.) 








Beck 


1370. TRAUMA ON LIVER NPSH OF ADRENAL 
DEMEDULLATED MICE. Lyle V. Beck and 
Virginia D. Rieck.* Dept. of Physiology and 
Pharmacology, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

Adrenal demedullated mice were prepared by the 
method of Evans (Am. J. Physiol. 114:297). These 
mice were healthy when employed experimentally 
several weeks later; unlike those of normal mice 
tyeir adrenals did not contain measurable amounts of 
adrenal medullary hormones as estimated by the 
method of Euler and Hamberg (Acta physiol. scandinav. 
19:74), Marked decreases in liver NPSH (non-protein 
sulfhydryl) occurred in normal, sham operated and 
adrenal demedullated mice subjected to tourniquet 
trauma. Moderate to marked decreases in liver 
NPSH occurred in normal and adrenal demedullated 
mice following administration of not less than 2.5 
mg/kg of synthetic 1 -epinephrine (E) or 1-norepi- 
nephrine (NE), given in 5 subcutaneous injections at 
hourly intervals with sacrifice 1 hr after the final 
injection. On the other hand, adrenalectomized mice 
exhibited only slight decreases in liver NPSH follow- 
ing tourniquet trauma, or administrationof (E) or 
(NE). It is concluded that the adrenal cortex but not 
the medulla plays an essential role in trauma induced 
decrease in mouse liver NPSH, and that decreases in 
mouse liver NPSH induced by (E) and (NE) were due to 
use of these adrenal medullary hormones in pharma- 
cological rather than physiological amounts. 


1371, EFFECTIVE REDUCTION OF ACUTE TOXICITY 
OF CERTAIN PHARMACOLOGIC AGENTS. 
Bernard A, Becker and John G. Swift (intr. by J. N. 
Stannard). Research Dept., R. J. Strasenburgh Co., 
Rochester, N. Y. 

The acute, oral toxicity in the rat of a number of 
drugs has been reduced 2- to 4-fold by chemical com- 
bination of the drug with synthetic ion exchange resins, 
The drug-resin combinations are chemical in nature, 
i.e., salt-like compounds, rather than simple adsorp- 
tion complexes as shown by ionic replacement and 
other physiochemical properties. Drugs studied 
include: amphetamine, ephedrine, atropine, methyl- 
atropine, scopolamine, methylscopolamine, benacty- 
zine, dihydrocodeinone, codeine, pyrilamine and 
pyridium. Comparisons of the LD so of resin versus 
non-resin forms are made on the basis of 'free'' drug 
content. The finished form of the drug-resin com- 
bination contains the drug in combination with the 
resin in 2 forms: a loosely bound, readily available 
form which consists of physically adsorbed frug, and 
a firmly bound, gradually available form which con- 
sists of the chemically reacted drug. Toxic (and 
pharmacologic) activity of the combination occurs in 
2 steps corresponding to the elution of the physically 
adsorbed drug and the ionic replacement and elution 
of the active form. 
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1372. DRUG SYNERGISM (POTENTIATION) IN PAIN 

RELIEF IN MAN: PAPAVERINE AND MORPHINE, 

H. K. Beecher, S. G, Macris,* J. S. Gravenstein* 

and C. W. Reichle.* Anesthesia Lab., Harvard 

Med. School at Massachusetts Gen. Hosp., Boston, 

Mass. 

Papaverine, 50 and 100 mg, was compared with 
morphine, 10 mg/70 kg body weight, as to the effect 
of postoperative wound pain. Papaverine has no more 
analgesic power than that usually found from a placebo, 
However, when papaverine precedes morphine it 
greatly enhances the effectiveness of the morphine as 
an analgesic. There is no such enhancing effect when 
morphine precedes morphine. The effect of papaverine 
on morphine is one of synergism. 





1373. EFFECTS OF ANALGESIC DOSES OF 
METHADONE, MEPERIDINE AND MORPHINE 
ON PAIN CONDITIONED INHIBITION OF LEVER 
PRESSING IN RATS. R. E. Belleville,* F. T. 
Pescor,* H. E. Hill* and A. Wikler. Natl. Inst. 
of Mental Health Addiction Research Ctr., PHS 
Hosp., Lexington, Ky. 

Rats were trained in a modified Skinner Box to 
obtain food which was delivered aperiodically around 
a 1-1/2-min mean. A previously neutral tone, which 
was terminated with the application of a strong elec- 
tric shock to the feet, was applied during the test 
sessions, After training, the tone acquired the func- 
tion of inhibiting lever pressing to the extent that the 
rate during the 4-min tone was only 5% of the pretone 
rate. Experiments were conducted under various 
drug and placebo conditions: tests were made 75 min 
after subcutaneous injection of methadone, morphine 
and placebo, and 30 min following intramuscular 
injection of meperidine. Since all drugs reduced the 
rate of lever pressing, the ratio (percentage) of the 
tone rate to the pretone rate was used as a measure 
of reduction of inhibition. For each of the drugs, a 
linear relationship was found between dose and 
percentage restoration. The following range of effects 
were found: methadone (0.75-4.50 mg/kg) 20-82%; 
meperidine (10-25 mg/kg) 30-78%; and morphine 
(5-9 mg/kg) 49-89% restoration of pretone rate. 
Methadone was found to be twice as potent as 
morphine, whereas meperidine was only 1/3 as 
potent. The potential usefulness of this technique for 
screening analgesics is being investigated further. 
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PHARMACOLOGY 


1374, SERVO MECHANISMS IN PHARMACOLOGY. 
J. Weldon Bellville* and John C. Seed. Div. of 
Anesthesiology, Memorial Ctr., New York City, 
and Wellcome Research Labs., Tuckahoe, N. Y. 
The development of servo mechanisms for process 
control in manufacturing and for complex guidance 
systems in the military field has provided a variety 
of techniques and equipment (Sager et al., Rev. Sci. 
Inst, 28:34, 1957; Bellville and Attura, Science 126: 
$27, 1957) which can be readily adapted to the study 
of drugs. The use of servo mechanism provides for 
the study of drugs under homeostatic conditions. An 
external servo control loop is set up, and drug effects 
are assessed by introducing the test drugs as disturb- 
ance factors which tend to upset the equilibrium of 
the monitored system. The servo loop then re- 
establishes the original equilibrium by altering the 
rate of injection of a drug used to regulate the 
monitored system, Thus, the amount of compensation 
provides a measure of drug effect, i.e., effects of 
standards and unknowns are all assessed in terms of 
variations in the amount of the regulatory drug 
injected. The principles involved and precautions 
necessary for valid results will be illustrated with 
examples from the study of drugs affecting the 
electroencephalogram and from drugs affecting the 
peripheral vascular tree. 





1375. DIURETIC BIOASSAY IN HOSPITALIZED 
PATIENTS WITH CONGESTIVE FAILURE. Gordon 
Bendersky and John R, Beem (intr. by Lewis C. 
Mills). Dept. of Medicine, Hahnemann Med. Col- 
lege and Hosp., Philadelphia, Pa. 

Since preliminary observations indicated the first 
24 hr, of hospitalization to be the most critical in the 
evaluation of diuretics, this period was used in the 
present attempt to develop an improved bioassay. 
Patients in true congestive failure received a 1500- 
Calorie diet containing 5 gm of NaCl and 2500 ml 
distilled water during the 24 hr. Immediately follow- 
ing initial examination a single test diuretic (either 
placebo, meralluride, 1 or 2 cc i.m., or chlorothiazide, 
1.5 or 3 gm orally) was administered in random fashion 
and the response determined by 24-hr excretion of 
urine volume, sodium, chloride, potassium, pH, body 
weight, etc. The results indicate this to be a feasible 
method of human bioassay of diuretics which circum- 
vents certain of the problems associated with other 
bioassay techniques. It makes possible the accurate 
determination of the electrolyte excretion pattern, 
dose response curve and relative potency of diuretics 
in the very patients in whom diuresis is essential. 





Berndt 


1376. INCREASED URINARY ELIMINATION OF 
NOREPINEPHRINE AND EPINEPHRINE AFTER 
DIBENZYLINE. B. G. Benfey,* G. Ledoux* and 
K. IL. Melville. Dept. of Pharmacology, McGill 
Univ., Montreal, Canada, 

In continuation of earlier studies on changes in 
urinary catecholamine excretion after sympathetic- 
blocking agents (Am, Soc. Pharmacol. and Therap., 
Fall Meeting, Baltimore, Sept. 1957), the effects of 
Dibenzyline have been investigated. There are no 
previous studies in the literature on this question. 
During constant infusions of physiological saline 
(0.2 ml/kg/min) in pentobarbitalized dogs, urine 
samples were collected at 30-min periods, either 
from the bladder (non-operated animals) or from the 
cannulated ureters after opening the abdomen (femoral 
blood pressure was also recorded directly). Epineph- 
rine and norepinephrine were determined fluorimet- 
rically (Euler and Floding, Acta physiol, scandinav. 
33; Suppl. 118:45, 1955). In control samples there 
was generally no detectable norepinephrine or epi- 
nephrine. Following intravenous Dibenzyline (20 
mg/kg), there was no significant change in urine 
output, but a moderate sustained depressor response, 
associated in all experiments (7) with a prolonged 
high excretion of norepinephrine (av. 6.93 ug in 3 hr) 
and epinephrine (av. 3.75 ug in 3 hr). Even after 
these periods the catecholamine excretion was still 
high. The problem is being further studied. (Aided 
by grants from Natl, Research Council of Canada, 
and the Hutchinson Fund, McGill Univ.) 





1377. POTASSIUM TRANSPORT IN RABBIT KIDNEY j 
CORTEX SLICES. William O. Berndt and Dean A. : 
LeSher (intr. by D. 8S. Riggs). Dept. of Pharma- 
cology, Univ. of Buffalo Med. School, Buffalo, N. Y. 
The effects of temperature and of various sub- 

strates on potassium (K) accumulation have been 

Studied in slices of rabbit kidney cortex previously 

depleted of approximately 60% of their initial K con- 

tent by leaching for 30 min in a K-free medium at 
room temperature. The incubation medium used was 

devised by Taggert et al, (Am. J. Physiol. 173:354, 

1953). Changes in Na and K contents of the slices 

were determined with an internal standard flame 

photometer, after digesting the tissue in concentrated 
nitric acid. Succinate and a-ketoglutarate supported 

K uptake equally well at 25°C. However, at 37°C 

a-ketoglutarate maintained uptake much better than 

succinate despite a faster initial rate of uptake with 

succinate: with a-ketoglutarate as substrate, the K 

content of the tissues reached 89% of control values 

(unleached fresh slices) in 10 min, and was at 95% of 

control after 40 min. With succinate as substrate, 

the K content reached 89% of the control values in 6 

min, However, after 40 min the K content had fallen 

to 60% of control, even though in parallel experiments 
there was no impairment of oxygen consumption. 

Other tricarboxylic acid cycle intermediates studied 

at 37°C (oxalacetate, malate, citrate) supported K 

uptake to only about 77% of control values. Three 

other substrates were studied: glutamate and 

glutamine supported K uptake about as well as did 

a-ketoglutarate, while aspartate was similar to 

oxalacetate, malate and citrate. Various inhibitors 
have been used in an attempt to determine the function 
of a-ketoglutaric acid in the potassium transport 
system, (Supported in part by a grant from the Erie 

County Heart Assn.) — 














Binhammer 


1378. WATER AND LIPID SHIFTS IN PREGNANCY. 
Harold E. W. Binhammer* and Eldon M, Boyd, 
Dept. of Pharmacology, Queen's Univ., Kingston, 
Canada. 

Thirty-three pairs of littex-mate female albino 
rats, 1 pregnant and 1 not pregnant, were studied to 
see if the hydrolipotropic shift occurring in tumor- 
bearing animals (J. Nat. Cancer Inst. 16:913, 1956) 
occurred in pregnancy. The wet weight, and concen- 
tration of water, neutral fat, total cholesterol, free 
cholesterol, and phospholipid, were determined in the 
fetus, placenta, spleen, diaphragm and carcass, 
Early in pregnancy the concentration of lipids and 
water in the fetus were similar to those in tumor 
tissue, and with increasing size of the fetus they 
approximated the levels in normal adult carcass, 

The concentration of total, ester, and free cholesterol 

in the placenta increased with increasing weight of the 

fetus. The similar shifts found in the pregnant and 
tumor-bearing rats were an increased water concen- 
tration in spleen, diaphragm and carcass, and an 
increased concentration of total and free cholesterol 
in diaphragm. Shifts found present in pregnant rats 
but not seen in tumor-bearing rats were an increase 
in the wet weight of diaphragm and carcass, and an 
increased concentration of phospholipid in the spleen 
and diaphragm. 








1379. EFFECTS OF LATERAL, THIRD AND FOURTH 
VENTRICLE INJECTIONS OF CARDIAC GLY- 
COSIDES AND LSD IN UNANESTHETIZED DOGS. 
R. P. Bircher,* H. J. Bartelstone* and S. C. Wang. 
Sandoz Pharmaceuticals, Hanover, N. J. and Dept. 
of Pharmacology, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 

Study was made to compare CNS effects of 
deslanoside USP and hexahydroscillaren A (supplied 
by Dr. J. Renz) with the psychotomimetic agent, 
lysergic acid diethylamide, LSD. Deslanoside 40 ug 
injected into lateral or third ventricle proruced 
vomiting, marked hyperthermia (av. rectal temp. 
rise, 5.9°F in third ventricle injections), profuse 
Salivation and repeated attacks of convulsions. These 
manifestations generally occurred earlier and were 
more severe following injections into third than into 
lateral ventricle. However, death occurred in all 
cases, Injection of 40 ug into fourth ventricle produced 
only slight hyperthermia (av. rise, 2.5°F). Vomiting, 
salivation and convulsions were rare. One of 5 dogs 
succumbed. One hundred ug/kg given i.v. provoked 
vomiting in every case but no other symptoms, Hexa- 
hydroscillaren A, 100 ug injected into ventricles, 
produced only slight hyperthermia (av. 3.1°F in third 
ventricle injections), but no vomiting. Salivation and 
convulsions occurred in only 1 of 16 animals, and all 
survived. No symptoms were observed following i.v. 
administration of 100 ug/kg. Intraventricular injection 
of 100 ug LSD produced transient excitement and slight 
hyperthermia (av. 1.4°F in third ventricle injections). 
However, i.v, administration of 100 ug/kg resulted in 
hyperthermia in most cases (av. 2.1°F). 
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1380. MUSCLE RELAXANT PROPERTIES OF DICY- 
CLOPROPYL KETOXIME (MR-710). L. E. 
Blockus,* G. M. Eyerett and R. K. Richards. 
Dept. of Pharmacology, Abbott Labs., North 
Chicago, Ill. 

This compound produces a flaccid paralysis in 
mice, rats, rabbits, cats, dogs and monkeys. The 
onset is rapid; 15-30 sec after i.v. administration and 
4-6 min after oral feeding. The duration of action 
is 45-90 min at a dose of 50 mg/kg in dogs and 
monkeys. In mice the pinna reflex disappears before 
the corneal reflex. There is no evidence of a periph- 
eral curarizing action in nerve muscle preparations, 
Experiments in spinal cats demonstrate an inhibition 
of polysynaptic reflexes before monosynaptic reflexes 
are affected. Paralytic doses of MR-710 produce 
little change in the EEG. This evidence suggests a 
drug acting subcortically and producing spinal reflex 
depression. The action of MR-710 resembles that of 
mephenesin, Intravenous injection of 20 mg/kg in 
cats causes a transient fall in blood pressure of 15- 
20 mm Hg. Respiratory paralysis is the cause of 
death, Repeated administration in rats, dogs and 
monkeys did not result in organ toxicity attributable 
to the drug. However, chronic oral administration of 
200 mg/kg/day to dogs and monkeys produces a slight 
(1-3%) methemoglobinemia in some animals which 
disappears within 36 hr after withdrawal of the drug, 
Preliminary clinical trial has confirmed the rapid 
onset and long acting muscle relaxant properties in 
patients with increased muscle tone. 








1381. DIMETHYLAMINOETHYLTHEOPHYLLINE 
(ELADIN): CENTRAL STIMULANT AND OTHER 
PHARMACOLOGICAL PROPERTIES. Harold 
Blumberg, Steven Carson,* Hyman B. Dayton,* 
Edward Stein* and Samuel M. Gordon.* Research 
Labs., Endo Labs. Inc., Richmond Hill, N. Y. 

The compound 7-(2-dimethylaminoethy])theophyllix 
(Eladin) is a theophylline or caffeine derivative that is 
highly soluble in water throughout a wide pH range, 
It is a central stimulant, but differs in many respects 
from caffeine, It is more than twice as active as 
caffeine in counteracting pentobarbital hypnosis in 
mice and rats both parenterally and orally. Eladin 
also shortens the sleeping time of mice anesthetized 
with secobarbital, thiopental, chloral hydrate, and 
urethane. Likewise, Eladin is more than twice as 
active as caffeine in counteracting respiratory 
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depression induced in mice and rats by pentobarbital 
and thiopental, and in rabbits by morphine and ba: 
Despite the increased respiratory stimulant potency, 
Eladin does not show the locomotor stimulation of 
caffeine, aminophylline, or amphetamine in the rat 
activity cage. Electrocardiographic studies in rabbils 
demonstrate that intravenous Eladin causes less 
tachycardia than caffeine and does not produce ECG 
irregularities like caffeine. Eladin has moderate 
bronchodilator and coronary dilator action, and slight 
vasodepressor action, The comb‘nation of Eladin 
with reserpine does not interfere with reserpine 
hypotension, In acute toxicity experiments in mice, 
rats, guinea pigs, and rabbits, Eladin is about one ail 
a half times as toxic as caffeine by various parenter#l 
routes, However, orally Eladin has the same acute 
toxicity as caffeine. Also, the chronic oral toxicity d 
Eladin is the same as that of caffeine. 
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PHARMACOLOGY 


1382, EFFECTS OF MEPROBAMATE ON PRISON- 
ERS. Nathan Blumberg, James C. Munch* and M. 
Morello.* Dept. of Pharmacology, Hahnemann 
Med. School and Hosp., and Eastern State Peniten- 
tiary, Philadelphia, Pa, 

In an effort tofurther reduce the variables in study- 
ing the actions of drugs on humans, we have used 
volunteers from a group of 1,000 males, aged 20-75 
yr, in reasonable health, and available for 3 yr to life. 
Each subject is given a thorough medical examination 
upon admission and at annual intervals, but may go on 
"sick call'' whenever he feels the need. Each subject 
is under continuous scrutiny at all times, The group 
arise and retire at the same time; have the same 
general diet, relaxation and work assignments, and 
housing conditions, After the Medical Director (N.B.) 
satisfies himself of the safety, propriety and method 
of study of a proposed project, volunteers are 
requested and an adequate number selected. Of this 
population, 42 were given capsules containing either a 
placebo or 400 mg of Meprobamate (both supplied by 
Dr. Frank M. Berger, Wallace Laboratories, New 
Brunswick, N. J.) 3 times daily for 30 days ona 
double-blindfold basis, followed by a cross-over for 
two 30-day periods. This was followed by abrupt 
discontinuance of all capsules, No effects developed 
from the placebo. No untoward effects followed 
administration of the Meprobamate, except 1 subject 
showing transitory erythema and rash which cleared 
up during continued administration of Meprobamate. 
Following the Meprobamate administration, significant 
sedation, better sleeping habits and performance of 
assigned tasks, as well as decreased restlessness, 
were noted. During administration of the capsules, 
there were no signs or symptoms of tolerance or 
habituation in any subject; upon discontinuance, there 
were no evidence of deprivation nor of craving for the 
test materials, 





1383. ACTION OF ATROPINE, BENACTYZINE AND 
SCOPOLAMINE UPON MULTIPLE SCHEDULE 
BEHAVIOR. John J. Boren and Albert P. Navarro 
(intr. by Clement A. Stone). Merck Inst. for 
Therapeutic Research, West Point, Pa. 

These 3 compounds were selected for study with 

an operant behavior technique. White rats, deprived 

of water for 48 hr, served as subjects. The apparatus 

consisted of a box containing a lever which the animal 
could press and a motor-driven dipper which could 
bring up a quantity of water as a reinforcement. The 
operant behavior technique was a multiple schedule 
containing 2 schedules of water reinforcement: 1) when 
an auditory clicker was on, the animal was reinforced 

after he had made 26 lever pressing responses (a 

fixed ratio schedule); 2) when a tone was on, the 

reinforcement was delivered for the first response 

after 4 min had elapsed (a fixed interval schedule). 

By first stabilizing the animals on this procedure and 

then running a control session between each drug 

session, it was possible for each animal to serve as 
his own control and to receive several dose levels of 
each drug. The drug effects were analyzed in terms 
of 1) the temporal patterning of the response rate 
within each schedule of reinforcement, and 2) the rate 
of responding within each schedule. Although the 
potency differed, the 3 drugs produced essentially 

Similar effects. In both schedules with high doses, 

the characteristic temporal patterning of the rate was 

teplaced by a more or less steady rate. Low doses 

Often increased the over-all rate of responding on both 

Schedules, whereas high doses decreased the ratio rate 
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Without necessarily decreasing the interval rate. 


Bowen 


1384, ANTI-METRAZOL POTENCY OF BROMISO- 
VALUM AND CERTAIN RELATED ACYLUREAS, 
Charles R. Boshart* and H. K. Iwamoto, Dept. of 
Pharmacology, Purdue Univ., Lafayette, Ind., and 
Univ. of Buffalo, Buffalo, N. Y. 

Acylureas bear a configurational similarity to 
trimethadione, which is a specific Metrazol (pentyl- 
enetetrazol) antagonist. Bromisovalum was iound to 
have significant anti-Metrazol activity in several 
species of animals. A preliminary study of struc- 
turally similar acylureas was undertaken to compare 
their anti-Metrazol effects in rats. Since alpha- 
bromination increases the hypnotic potency of certain 
acylureas, the alpha-bromo analogs were also tested 
for enhanced anticonvulsant potency. The drugs were 
administered orally to albino rats as 1% carboxy- 
methylcellulose suspensions. Metrazol, 70 mg/kg, 
was administered i.p. at the time of maximum protec- 
tion (30 min after the drug), The PDso's were esti- 
mated graphically by the method of Litchfield and 
Wilcoxon, Neurological deficit was estimated by the 
use of the rolling roller apparatus (N. W. Dunham and 
T. S..Miya, J. Am. Pharm. A., Scient, Ed. 46:208, 
1957). The PDso's (mg/kg) and protective indices for 
bromisovalum and carbromal were 44 and 5,45, and 
20 and 7.0, respectively. Protective indices reported 
in the literature for trimethadione and Phenurone are 
1.48 and 3.5 respectively. Although the two most 
effective compounds of the series were brominated, 
alpha-bromination did not always confer greater 
potency. The results indicate that further study of 
bromisovalum and carbromal as anticonvulsants is 
warranted, 





1385. EFFECTS OF DIURETICS IN ANTIHYPER- 
TENSIVE THERAPY. Edward Bowen,* John R. 


Beem* and John H. Moyer. Dept. of Medicine, 
Hahnemann Med. College and Hosp., Philadelphia, 
Pa 





The responsiveness of patients to antihypertensive 
measures is known to be greatly modified by fluid and 
electrolyte balance. Preliminary observations indi- 
cated the possible role of mercurial diuretics in 
increasing the blood pressure response to drugs which 
block sympathetic nervous impulses, The limited 
application of such diuretics and of rigid salt restric- 
tion led to this evaluation of new oral, non-mercurial 
diuretics in ambulatory patients with moderate to 
severe hypertension, After a suitable control period 
patients were treated with the diuretic alone or in 
combination with other antihypertensive therapy. 
Chlorothiazide was usually administered in a dose of 
0.25-0.5 gm once or twice daily. Treatment has been 
continued as long as 6 months, patients being re- 
examined at intervals of 1-3 wk. While chlorothiazide 
alone may reduce elevated arterial pressure in some 
patients, it markedly augments the antihypertensive 
action of other drugs and sympathectomy. Both 
systolic and diastolic pressures are reduced in 
recumbent and upright positions. Certain patients 
previously inadequately controlled by a combination 
of other measures have responded, To avoid exces- 
sive hypotension it is frequently necessary to reduce 
the dosage of other drugs. 








Boyd 


1386. METABOLISM OF LYSERGIC ACID DIETHYL- 
AMIDE. E. S. Boyd (intr. by E. A. Maynard). Div. 
of Pharmacology and Toxicology, Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 

N. Y. 

Lysergic acid diethylamide (LSD-25) labeled with 
carbon 14 has been administered i.p. and i.v. at 1 
mg/kg to rats and the levels of radioactivity in the 
various tissues determined at intervals from 5 min 
to 12hr. Similar distribution pictures are obtained 
with either route, with relatively high levels of radio- 
activity in liver, kidney and lung, and low levels in 
blood, fat, and brain. The half-time of the radio- 
activity in the blood is about 20 min. The levels in 
the tissues fall at about the same rate as the blood. 
Most of the administered radioactivity accumulated 
rapidly in the G.I. tract since 60-80% of the admin- 
istered dose is excreted in the bile in 3 hr. Only 3- 
5% of the labeled compounds in the bile are absorbed 
from the G.L tract. Preliminary experiments in cats 
indicate a similar distribution picture. This picture 
is also similar to that found by Stoll et al. (Experientia 
11:396, 1955) in mice. Studies in the rat at 100 and 10 
ug/kg show the same pattern and it may be inferred 
that the same pattern would also be found at 11 g/kg, 
which is within the human dose range. About 20% of 
the radioactivity in the blood is in the cellular fraction 
and 40-70% is bound to plasma proteins; the percentage 
bound decreases with time. The radioactivity excreted 
in the bile represents at least 4 compounds, none of 
which seem to be identical with the metabolite of 
LSD-25 found in vitro by Axelrod et al. (Ann. New York 
Acad. Sci. 66:435, 1957). 











1387. USE OF RADIO-OPAQUE MEDIUM IN STUDY 
OF INTRAVASCULAR COAGULATION AND CLOT 
LYSIS. Paul W. Boyles (intr. by Ralph Jones, Jr.). 
Miami Heart Inst. and Dept. of Medicine, Univ. of 
Miami School of Medicine, Miami, Fla. 

The induction of radio-opaque blood clots in 
partially occluded veins in dogs was employed in a 
method devised for the serial observation of intra- 
vascular coagulation and clot lysis in the intact ani- 
mal, Studies on the formed elements and on the 
coagulation factors in the blood will be reported in 
relation to the effects of intravascular clot formation 
and the subsequent administration of activated human 
fibrinolysin. The action of fibrinolysin on freshly 
formed (1-hr) clots was noted to be more pronounced 
than on 24-hr-old clots. In vitro studies on the 
inactivation of fibrinolysin will also be presented. 
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1388. EFFECT OF DIETARY PROTEIN ON MOR- 
TALITY OF X-IRRADIATED MICE. W. T. Bradner 
and M. H. Hatch (intr. by D, A. Clarke). Exptl, 
Chemotherapy Div., Sloan-Kettering Inst., New 
York City, and Biology Dept., Brown Univ., 
Providence, R. I. 

Previously reported experiments in which mice 
X-irradiated with 600 r were maintained on diets 
varying in protein content suggested a protective 
effect by a high protein diet (54% casein). Additional 
experiments have been performed to establish the 
significance of the mortality figures first observed, 
The 30-day mortalities for BUB strain mice main- 
tained before and after 600 r X-irradiation on 54, 18, 
or 6% casein diets (varied against corn starch with 
fat, salts, and vitamins constant) were 33, 57, and 88% 
respectively. With 18% casein considered as "normal" 
protein, mortality was significantly decreased among 
mice fed the high protein diet and increased among 
mice fed the low protein diet. The high-protein fed 
animals which manifested bacteremia in these experi- 
ments seemed to have a greater tendency to clear the 
blood and survive. Since mortality of mid-lethally 
X-irradiated mice is ascribed largely to bacteremia 
and since changes in dietary protein have frequently 
been shown to alter the resistance of animals to 
infection, it is suggested that the protective effect 
may be due in part to enhanced ability of the mice fed 
54% casein to cope with bacterial invasion, 


1389. PHYSIOLOGICAL DISPOSITION OF METHI- 
TURAL IN MAN. Leonard Brand,* Lester C, 
Mark, Peter Dayton,* Dolores Taller* and E. M, 
Papper, Dept. of Anesthesiology, Columbia Univ, 
and New York Univ. Research Service, Goldwater 
Memorial Hosp,, New York City, and Lab. of 
Chemical Pharmacology, Natl. Heart Inst., 
Bethesda, Md. 

Plasma decay curves for methitural (Neraval) in 
man showed that after diffusion equilibrium was 
established the rate of disappearance from plasma 
was from 15 to 20% per hr. The fat/plasma partition 
ratio determined in surgical patients several hours 
after the administration of methitural and the lipid 
solubility of the compound measured in vitro were 











both of the same order of magnitude as with thiopental 
Changes in electrical activity of human brain appearef 
within 15-30 sec after i.v. injection of methitural, 
suggesting prompt transit across the blood-brain 
barrier. This was verified by the finding in dog brain 
of appreciable amounts of drug 30 sec after i.v. 
administration, Blake and Perlman (J. Pharmacol. 
and Exper. Therap. 117:287, 1956) found in dogs and 





rats that methitural is localized in fat and metabolize 
by the liver considerably more rapidly than is thio- 
pental, However, in man there is no important dif- 
ference between the physiological disposition of 
methitural and other thiobarbiturates in clinical use. 
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PHARMACOLOGY 


1390. HEPATIC VEIN PRESSURES AND LIVER 
FUNCTION. Ralph W. Brauer, Roy J. Holloway* 
and George F. Leong.* U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

Using the isolated rat liver preparation, the effect 
of changing hepatic vein pressures on hepatic hemo- 
dynamics, fluid compartments, secretory and phago- 
cytic activities has been investigated. In general, 
changes in hepatic vein pressure from -5 to about 0 
cm of H2O relative to the hilum are without effect on 
any of the parameters studied. Further increase in 
hepatic vein pressures rapidly impairs secretory 
functions, irreversible damage occurring at about +4 
cm of HO. Hepatic resistance decreases under the 
same conditions, so that at constant portal pressures 
the hepatic blood flow rate does not decrease markedly 
with the reduction of effective transhepatic pressure 
gradient until hepatic vein pressures exceed +4 cm. 
Dynamic erythrocyte space increases gradually with 
increasing hepatic vein pressures, the total increase 
from -4 to +6 cm being only about 15%. The dynamic 
IHSA space follows a similar pattern at hepatic vein 
pressures below 0cm. With further increase in 
hepatic vein pressure, however, a very marked 
expansion of this compartment is observed, so that 
the IHSA space (dynamic) is virtually tripled at +5 cm 
H2O. The significance of these observations will be 
discussed from the point of view of their bearing on 
our understanding of the fluid compartments in the 
liver, their correlation with anatomical changes, and 
the pathophysiology of passive congestion of the liver. 








1391. ACTION OF TRANQUILIZERS ON CONVULSIONS 
INDUCED BY CENTRAL NERVOUS SYSTEM AND 
GANGLIONIC STIMULANTS IN MICE. Herbert A. 
Braun and Lehman M. Lusky.* Div. of Pharma- 
cology, Food and Drug Admin., Washington, D, C. 
The protective action of 13 tranquilizers against 

convulsions induced by strychnine sulphate, cocaine 

hydrochloride, pentylenetetrazol, nicotine sulphate 

and picrotoxin was studied in mice. Tranquilizers of 

the phenothiazine series—chlorpromazine, perphena- 

zine, promazine, prochlorperazine and thiopropazate— 
all protected mice against cocaine convulsions, 

Promazine and perphenazine also blocked nicotine 

convulsions. In the diphenylmethane series, 

azocyclonol also gave complete protection and 
hydroxyzine a partial protection against convulsive 
doses of cocaine. Benactyzine strongly antagonized 
nicotine convulsions. Meprobamate, a representative 
of the substituted propanediols, prevented convulsions 
in mice given pentylenetetrazol. Reserpine, phena- 
glycodol, phenyltoloxamine, and ethchlorovynol offered 
no protection in mice against any of the 5 convulsants 
used at the dosage level administered, 








Brodie 


1392, FACTORS INFLUENCING CONTRACTION IN 
GLYCERINATED MYOCARDIAL TISSUE. F. 
Norman Briggs. Dept. of Pharmacology, Harvard 
Med, School, Boston, Mass. 

An attempt is made in this investigation to discover 
those influences in the environment of cardiac acto- 
myosin which are important in determining the amount 
of tension generated by the contractile material. Glyc- 
erinated cardiac fiber bundles contracted with ATP 
were studied in the steady-state. A sensitive (0,3 
mg) tensiometer was used. The diameter (estimated 
optically) of the fiber bundles averaged 140. The 
following conditions, unless otherwise specified, were 
observed: ATP, 5 x 10-3M; Mg, 2 x 10-3M; ionic 
strength, 0.16; phosphate buffer, 0.02M; room tem- 
perature. Under these conditions tension was inde- 
pendent of ATP concentration from 5 x 10-4 M to 
1x 10M. Tension increased 15% from pH 7.5 to 
pH 9.0. This effect of pH was uninfluenced by the 
addition of calcium to EDTA-treated fibers or to 
untreated fibers. Sodium ion was found regularly to 
depress tension about 5% when compared to tension 
developed in the presence of potassium. Ionic 
strengths from 0,054 to 0.302 were investigated at 
1x10°MATP, Significant depression of tension 
was not observed until the ionic strength reached 
0.252 and was 50% inhibited at 0.302. (Supported by 
PHS grant H-2205.) 


1393. UNIFIED CONCEPT OF INTERACTION OF 
PSYCHOTROPIC AGENTS WITH NEUROHOR- 
MONES. B. B, Brodie and P. A. Shore. Natl. 
Heart Inst., Bethesda, Md, 

Years ago W. R. Hess formulated concepts which 
now help us bridge the gaps between anatomical, 
biochemical, and pharmacological aspects of brain 
function. He postulated that two opposing subcortical 
systems integrate autonomic, somatic and psychic 
functions, Stimulation of one system (ergotropic) 
increases sympathetic responses, increases skeletal 
muscle activity, induces arousal and activates psychic 
states. Stimulation of the opposing system (tropho- 
tropic) increases parasympathetic effects, decreases 
motor activity, lowers responsiveness to stimuli and 
produces drowsiness and sleep. Reserpine elicits a 
syndrome remarkably like that of trophotropic 
stimulation suggesting that it activates this system. 
LSD elicits responses strikingly like those of ergo- 
tropic stimulation suggesting that it activates this 
system. Evidence indicates that norepinephrine is 
the ergotropic neurohormone, and serotonin the 
trophotropic neurohormone, A drug may produce the 
trophotropic syndrome either by stimulation of the 
trophotropic system or blocking the ergotropic sys- 
tem, Thus reserpine may stimulate the trophotropic 
system by releasing serotonin; whereas chlorpromazine 
elicits similar results by blocking the ergotropic sys- 
tem through interfering with norepinephrine action. 
Similarly a drug may induce the ergotropic syndrome 
either by stimulating the ergotropic system or 
inhibiting the trophotropic system. Thus mescaline 
and other norepinephrine analogues may stimulate 
the ergotropic system by mimicking norepinephrine 
action; whereas LSD may elicit similar results by 
blocking the trophotropic system through interfering 
with serotonin action. 














Brodie 





1394, EFFECT OF THIOPENTAL ON ACTIVITY OF 
INSPIRATORY NEURONS IN MEDULLARY INSPI- 
RATORY AREAS. David A. Brodie (intr. by 
Vernon G. Vernier). Merck Inst. for Therapeutic 
Research, West Point, Pa. 

Periodic discharges of bursts of spike potentials 
from inspiratory neurons were recorded from the 
ventrolateral medulla of unanesthetized decerebrate 
cats with indium microelectrodes (tip diameter 5 .). 
Unit activity and respiration were recorded ona 
double beam oscilloscope. Control records of the 
spike discharge patterns, number of spikes/burst, 
and frequency/sec of the inspiratory spike potentials 
closely agreed with results previously reported in 
the literature. The most common change in unit 
activity following injection of thiopental (2.5-12.5 
mg/kg) was an increase in the number of spike dis- 
charges in a burst, the duration of the burst, and the 
duration of the interburst (silent) period. Changes in 
frequency/sec of spike discharges in a burst did not 
appear to be closely related to changes in respiratory 
events although the frequency of firing was slightly 
decreased in several cases. The results suggest 
that the thiopental-induced respiratory depression, 
which is characterized by prolonged inspiration and 
a decrease in respiratory rate, is due to a prolonged 
inspiratory burst period with an increased number of 
spike potentials and to a decrease in the number of 
bursts/min, 


1395. EFFECT OF DARAPRIM ON INCORPORATION 
OF UREIDOSUCCINIC ACID AND OROTIC ACID 
INTO RIBONUCLEIC ACID PYRIMIDINES. Elise 
Ann Brown and Leticia T. Angeles (intr. by Paul K. 
Smith). Pharmacology Dept., George Washington 
Univ. School of Medicine, Washington, D. C. 
L-ureidosuccinic acid (USA) labeled in the ureido 

carbon was synthesized in this laboratory. Daraprim 

was injected into DBA/2 mice at a total dose of 20 

mg/kg divided into 2 injections 12 hr apart. The total 

doses of USA and of orotic acid, each divided into 2 





injections, were 60 mg/kg and 53.2 mg/kg respectively. 


Incorporation studies with USA showed that there is an 
increase in the specific activities of liver ribonucleic 


acid (RNA) pyrimidines of mice injected simultaneously 


with Daraprim (pyrimethamine) and USA over the 


specific activities of pyrimidines from animals injected 


with USA alone. The same augmenting effect was 
obtained after the simultaneous injections of orotic 
acid-6-C !* and Daraprim. No such increase in the 
pyrimidine specific activities was noted in spleen 
pyrimidines using USA as a precursor. However, 


Daraprim caused an increase in spleen RNA pyrimidine 


specific activities after orotic acid injection compara- 
ble to the increases in liver RNA pyrimidines. 
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1396. COMPARISON OF HYPOTENSIVE AND VAS- 
CULAR EFFECTS OF MONOPHOSPHORIC ACID 
ESTER OF THIAMINE AND THIAMINE HYDRO- 
CHLORIDE. Joseph P. Buckley, Nathan Watzman 
and John J. DeFeo (intr. by Lyle Beck). Dept. of 
Pharmacology, School of Pharmacy, Univ. of 
Pittsburgh, Pittsburgh, Pa, 

-The hypotensive effects of the monophosphoric 
acid ester of thiamine (RO 1-4788) and thiamine 
hydrochloride were investigated in the anesthetized 
rat utilizing the method of Hudak et al, (J. Am, Phend 
A. Scient. Ed. 46:595, 1957). Thirty albino Wistar 
rats received intravenous doses of 20 mg/kg of 
thiamine hydrochloride and another series of 30 rats 
received the molecular equivalent of RO 1-4788, 236 
mg/kg, i.v. Thiamine hydrochloride produced a men 
drop in blood pressure of 31.1% (S,E.+ 1.3) and RO1- 
4788 produced a mean drop of 22,3% (S.E. +1.6). The 
depressor effect of thiamine hydrochloride was 40,84 
greater than that of RO 1-4788. A modified cros: 
test was employed to study the effects of the com- 
pounds in 20 anesthetized dogs. The test consistedd 
administering thiamine hydrochloride (10 mg/kg) and 
RO 1-4788 (11.8 mg/kg) alternately at 3-hr intervals 
in series of 3 doses. The sequence of dosage was 
reversed in 50% of the experiments, The hypotensive 
response to thiamine hydrochloride was 42,8% 
greater than that produced by the monophosphoric 
acid ester of thiamine. Studies on the vascular bed 
of the rat meso-appendix indicated that thiamine 
hydrochloride dilated the mesenteric blood vessels to 
a greater degree than RO 1-4788. (Supported by a 
grant from Hoffmann-LaRoche Inc., Nutley, N. J.) 








1397, PHARMACOLOGIC STUDIES OF CERTAIN 
NUCLEOSIDES AND NUCLEOTIDES, P. V. 
Buday,* C. Jelleff Carr and Tom S. Miya. Dept. 
of Pharmacology, Purdue Univ., Lafayette, Iad. 
In situ frog hearts were perfused with equimolar 

concentrations of adenosine triphosphate (ATP), 

guanosine triphosphate (GTP), uridine triphosphate 

(UTP), and cytidine-diphosphate-5'-choline (CDPCh), 

With the exception of ATP, all failed to elicit any 

positive inotropism. ATP failed to potentiate the 

inotropic actions of 1-epinephrine and 1-arterenol. 

The vagomimetic properties of ATP and adenosine 

were partially antagonized by concomitant perfusion 

with methylene blue. ATP, but not adenosine, 
antagonized the effects of pilocarpine on the frog 
heart. Inhibition of the isolated heart of Venus 
mercenaria was produced by ATP. This action is 
similar to that evoked by Ach but the latter compoum 
is much more potent (Ach-9.37 x 10-1! M vs, ATP- 

6.72 x 10-4 M). Antagonism to the inhibitory actions 

of ATP and adenosine monophosphoric acid (AMP) on 

the clam heart by benzoquinonium and by serotonin 
suggest that the adenyl compounds act in a manner 
similar to that of Ach, Uridine and guanosine in high 
concentrations elicit little effect on this preparation, 

On the estrogenized, isolated rat uterus, ATP 

produced marked contractions, increased tonus and 

irritability. These actions of the nucleotide are 
readily inhibited by low concentrations of epinephrine 
and papaverine, Adenosine, AMP and CDPCh in 
equimolar concentrations had no effect on this 
preparation, 
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1398. PHARMACOLOGIC STUDY OF A NEW ORGANIC 
NITRATE AND MECHANISM OF ACTION OF THIS 
CLASS OF DRUGS. R. H. Buller* and C. Jelleff 
Carr. Dept. of Pharmacology, Purdue Univ. School 
of Pharmacy, Lafayette, Ind. 
Alpha-methyl-D-glycopyranoside tetranitrate 

(methyl glucoside tetranitrate), the first member of a 

new series of organic nitrates, has been studied 

pharmacologically. This drug, when suspended in 

Methocel and introduced orally in doses ranging from 

30 mg/kg to 60 mg/kg, was found to lower the blood 

pressure of both normotensive and hypertensive rats, 

When administered intraduodenally in 30 mg/kg to 50 

mg/kg doses to dogs under ether anesthesia, a depres- 

sor response was elicited within 15 min. Intravenous 
introduction of molecular equivalent doses of methyl 
glucoside tetranitrate and erythrol tetranitrate in 
etherized dogs produced nearly identical depressor 
responses. No methemoglobinemia was observed in 
dogs after intravenous and intraduodenal doses. The 
oil-water distribution coefficient of methyl glucoside 
tetranitrate and other organic nitrates was investi- 
gated, The possible correlation of the findings to 
depressor potency will be discussed. There were no 
observable toxic effects from 200 mg/kg doses of 
methyl glucoside tetranitrate after i.v. or i.p. intro- 

duction in rats or oral introduction in rabbits. A 

study of the distribution of radioactive phosphorus-32 

in cardiovascular tissue of normotensive rats was 
made and compared to that found in hypertensive rats, 

A lower phosphate uptake was observed in the heart 

and ear tissues of the hypertensive animals. The 

radioactive phosphorus-32 uptake of the tissues of 

the heart and ear of normotensive animals pretreated 

with erythrol tetranitrate was significantly greater 

than that seen in non-nitrate treated animals, 





1399. EFFECT OF CHLORPROMAZINE ON BLOOD 
ALCOHOL LEVEL. T. N. Burbridge, Dale Tipton,* 
V. C. Sutherland* and A. Simon.* Depts. of Phar- 
macology and Psychiatry, Univ. of California 
School of Medicine, San Francisco. 

During a metabolic study of problem drinkers, it 
was observed that chlorpromazine increased the blood 
alcohol level. To analyze the cause, a study was car- 
ried out using rabbits. Animals were given 2 gm/kg 
of 20% ethanol orally. Cardiac blood samples were 
taken at 15 and 40 min for duplicate alcohol deter- 
minations, The animals were then treated with 3 
mg/kg of chlorpromazine subcutaneously twice daily 
for a week and the procedure repeated 1-1/2 hr after 
the last dose. The mean blood levels for untreated 
and treated were 1,04 and 1.50 mg/ml respectively at 
15 min (P< .001) and 1.22 and 1.50 respectively at 40 
min (P =-.02). Similar values were obtained whether 
the animals were fed or starved, To assess the role 
of absorption, 1 gm/kg of alcohol was given i.v. in 
exactly 5 min and blood samples were taken as before, 
The mean blood levels of untreated and treated were 
1.14 and 1,27 respectively at 15 min (P = .04) and 0.98 
and 1.09 respectively at 40 min (P = .06), Reserpine, 
phenobarbital and saline treated controls did not 
demonstrate this effect. It was found that a single 
dose of chlorpromazine caused the same effect. 
(Supported in part by the Alcohol Rehabilitation Comm. 
of California. ) 
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1400. ELECTRORETINOGRAPHIC EFFECTS OF 
LSD-25, BROM-LSD AND LSM (LYSERGIC ACID 
MORPHOLIDE). H. M. Burian,* W. J. Fleming* 
and R. M. Featherstone. Depts. of Ophthalmology 
and Pharmacology, College of Medicine, State 
Univ. of Iowa, Iowa City. 

Rabbits comfortably immobilized in a light-tight 
electrically-shielded box were used. Specially 
designed featherweight corneal electrodes and indif- 
ferent forehead electrodes provided leads for record- 
ing electroretinograms in response to light flashes 
occurring every 4 sec. Dim constant background 
illumination was provided. ERG, EEG and EKG were 
continuously recorded. Two Harvard multiple-speed 
infusion pumps connected through polyethylene tubing 
to the marginal ear vein of the animal in the box were 
used to administer compounds at a uniform rate. 
Thus continuous records were obtained for the total 
dose ranges of the compounds investigated. The 
responses of LSD-25-treated rabbits to sub-maximal 
stimuli were shown to be greater in voltage than 
controls, They also appeared to be similar in shape 
to responses elicited by maximal stimuli. Brom- 
LSD had no effect. The interrelationships as demon- 
strated by this technique of the LSD-induced responses 
to those obtained with Brom-LSD, LSM, serotonin and 
other compounds, given alone or in combination, will 
be discussed. (Work supported by grants B-349 and 
B-615, NIH.) 


1401. COMPARISON OF DOSE DEPENDENT 
EFFECTS OF NALORPHINE WITH THOSE OF 
LEVALLORPHAN IN PRODUCTION OF GRADED 
ABSTINENCE IN MORPHINE DEPENDENT MON- 
KEYS, R. H. Burns,* D, A. McCarthy,* G, A. 
Deneau* and M. H. Seevers. Dept. of Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

Fifteen monkeys, physically dependent on 3 mg/kg 
q6h of morphine sulphate, were used in this study. 
During a series of 14 experiments, conducted at 3- to 
5-day intervals, each animal received 6 doses of 
nalorphine (0,0125-0.4 mg/kg) and 6 doses of Leval- 
lorphine (levo-3-hydroxy-morphinan tartrate) (0.0063- 
0.2 mg/kg), Untreated control animals were also 
observed. The experimenter administered the drug 
in a randomized pattern so that each animal received 
each dose of each drug once with the grading of 
effects being performed by a second observer on a 
blind basis, The animals were observed for 3 hr and 
graded just prior to and at 1/2-, 1-, 2- and 3-hr 
intervals following injection. The resulting abstinence 
syndromes were graded according to intensity on an 
8 grade scale (Irwin and Seevers, Fed. Proc. 13:369, 
1954), Comparison of the resulting parallel log dose- 
effect curves shows Levallorphine to be about 3 times 
as potent as nalorphine in its ability to produce 
abstinence signs in morphine dependent animals, It 
may be concluded that both of these antagonists act 
similarly in producing the acute abstinence syndrome, 
and that over a suitable dose range the intensity of 
withdrawal is proportional to the dose of antagonist 
used. 
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1402. CLINICAL ASSAY OF ANALGESIC ACTIVITY 
OF SUBSTITUTED DIPHENYLPRO > 
SKF 5137. Benjamin Calesnick. Dept. of Phar- 
macology, Hahnemann Med. College, Philadelphia, 
Pa. 

Studies on the analgesic properties of substituted 
diphenylpropylamines revealed that the most active 
agent in mice and rats was 2,2-diphenyl-3-methyl- 
4-morpholinobutyrylpyrrolidine (SKF 5137). In rats, 
the ratio of the therapeutic index of the dextro isomer 
to morphine was 4.7 (Janssen). Respiratory depres- 
sion in mice and excitement in cats were antagonized 
with nalorphine. A group of normal adults were used 
in a double-blind test and it was found that, orally, 
the analgesic index of the dextro isomer was twice 
the racemic mixture. In large doses, EEG changes 
consisted of increased amplitude and decreased fre- 
quency. The patterns produced by flashing light were 
changed. Side actions observed in this dosage range 
consisted of drowsiness, vertigo, nausea, sweating, 
miosis and hot flashes. Analgesic activity was con- 
firmed in patients with chronic pain who received the 
two forms of SKF 5137, orally and subcutaneously, in 
a series of double-blind studies. Side actions were 
not as frequent as in the normal group and tolerance 
developed with continuous use. There has been only 
minimal tolerance to the analgesic action in another 
group of subjects who have been taking SKF 5137 for 
over 1 yr. No case of psychic dependence, euphoria 
or primary addiction has been attributed to this drug. 
In another study of post-operative pain, both forms 
appeared to be clinically ineffective. The absence of 
sedation in therapeutic doses may, in part, explain 
this observation. 





1403. BIOCHEMICAL ALTERATION OF LIVER 
MITOCHONDRIA BY TREATMENT WITH CARBON 
TETRACHLORIDE IN VITRO AND IN VIVO. Deane 
N. Calvert* and Theodore M. Brody. Dept. of 
Pharmacology, Univ. of Michigan, Ann Arbor. 

It has been suggested that carbon tetrachloride 
produces liver injury by a physical disruption of the 
mitochondria (Judah and Christie, Dianzani). Most 
investigators have demonstrated that mitochondria 
exposed to carbon tetrachloride leak Co I and that the 
resultant fall in Co I-dependent dehydrogenase activity 
can be partially ‘restored by the in vitro addition of 
this coenzyme. We have shown that the ability of Col 
to restore phosphorylation as well as oxidation is a 
function of the dose of carbon tetrachloride. Further, 
stimulation of an ATPase is apparent only at high 
carbon tetrachloride concentrations and may not be a 
factor in vivo. Carbon tetrachloride also alters 
permeability to choline so that choline oxidase activity 
is increased in vivo and in vitro. EDTA protects 
against ATPase effects, choline oxidase "activation" 
and Col loss. By use of EDTA it was possible to 
show a selective uncoupling of phosphorylation by 
carbon tetrachloride. Studies with other agents indicate 
that EDTA may protect by mechanisms other than 
chelation. (Supported by grant RG-4759-C1, PHS.) 


























PHARMACOLOGY 


1404. EFFECT OF DRUGS ON DISTRIBUTION OF 
Cx-REACTIVE PROTEIN AND SIALIC ACIDS IN 
RABBIT SERUM. Nicholas M. Cambosos,* H, 
George Mandel and Paul K. Smith. Phar 
Dept., George Washington Univ. School of Medicine, 
Washington, D. C. 

Rabbits treated with Aquaphor produce Cx-reactive 
protein (Cx-RP) and elevated sialic acid levels in 
their serum. Therefore, rabbits treated with Aqua- 
phor served as laboratory models for the inflam- 
matory syndrome upon which the action of anti- 
rheumatic drugs could be studied. Whole serum and 
fractions obtained after curtain electrophoresis were 
assayed before and after the administration of various 
antirheumatic drugs to rabbits pre-treated with 
Aquaphor, Assays included the C-polysaccharide of 
pneumococcus for Cx-RP, and the diphenylamine, 
sulfuric acid and p-dimethylaminobenzaldehyde tests 
for sialic acids. Aquaphor alone induced the appear- 
ance within 24 hr of Cx-RP in the alpha and gamma 
globulin fractions of serum and elevated the concen- 
trations of serum sialic acids above those of the 
normal animal, When aspirin and Aquaphor were co- 
administered, the alpha globulin Cx-RP concentration 
after 24 hr was lower when compared to that of the 
Aquaphor control and the sialic acid concentration 
was higher when compared to the normal animal, 
though not to the concentrations in the Aquaphor 
animal. Two days later the gamma globulin Cx-RP 
was below that of the Aquaphor control and the sialic 
acid concentration decreased slightly in relation to 
the 24-hr sample. Three days later the concentra- 
tions resembled those of the Aquaphor control. 





1405. ANTIBODY-RESISTANCE IN TRYPANOSOMA 
EQUIPERDUM. William Cantrell. Dept. of 
Pharmacology, Univ. of Louisville, Louisville, Ky. 
The ability of various species of trypanosomes to 

become resistant to antibody is similar in some 

respects to the ability to acquire drug resistance 
whic’ is possessed by most micro-organisms, There 
is disagreement about the mechanism of the origin of 
resistance in both types. The fundamental issue is 
whether the variation is 1) spontaneous or 2) induced 
by antibody or drug. Certain features of the antibody 
resistance phenomenon make it more accessible to 
analysis. These are the comparatively high rate of 
occurrence of the change and the fact that antibody 
resistance is usually absolute while drug resistance 
is of a certain degree. In the instance of Trypanosoma 
equiperdum in the rat we have measured the mutation 
rate of the change to antibody resistance and found it 
to be about 1 mutant cell per million new cells. We 
have obtained evidence that this mutation is not 
induced by antibody for the change is independent of 
the antibody concentration in the rat. 
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1406. ENHANCEMENT OF SODIUM SALICYLATE 
ABSORPTION BY MEPHENESIN. Julius Carr,* 
George J. Mouratoff* and Robert C. Batterman. 
New York Med. College, New York City. 

Since mephenesin and sodium salicylate increase 
each other's solubility in vitro, the possibility arose 
that such a combination might influence the absorption 
of salicylate from the gastro-intestinal tract of man. 
Groups of 10-14 subjects totaling 196 received 0.5 
gm sodium salicylate with and without 0.5 gm 
mephenesin, Plasma salicylate levels (method of 
Brodie, Udenfriend and Coburn) were determined at 
intervals of 5, 7-1/2, 10, 30 min and 1, 2, 3, and 4 hr. 
Sodium salicylate, by itself, appears in the blood 
inconsistently at 7-1/2 min and reaches a peak of 
3,68 mg % (3.19-4.17 mg %) at 2 hr. When combined 
with mephenesin, it appears at 5 min, consistently at 
7-1/2 min and reaches a peak of 4,76 mg % (4.05- 
5.47 mg %) at 30 min. Statistical analysis indicates 
marked significance not only for a more rapid 
absorption of sodium salicylate when combined with 
mephenesin, but also a higher and more rapid attain- 
ment of peak levels, Furthermore this higher blood 
level is sustained throughout the duration of study 
while that of sodium salicylate fell at a more rapid 
rate. It is concluded that mephenesin enhances 
markedly the absorption of sodium salicylate from 
the gastro-intestinal tract of man. 


1407. MECHANISM OF PHENYLQUINONE WRITHING. 
Marcus N. Carroll, Jr.* and Robert K. 8, Lim. 
Miles-Ames Research Lab., Elkhart, Ind. 

Since the report of Siegmund et al. (J. Pharmacol. 
119:184, 1957) concerning chemically induced "writh- 
ing" in mice, we have elicited the syndrome in rats, 
guinea pigs, cats and dogs by the intraperitoneal 
administration of 1 ml/kg (or 2 mg/kg) of phenyl-p- 
quinone (.03% in 10% propylene glycol); no other route 
is effective. The pattern of symptoms are 1) inward 
rotation of one foot with turning or twisting of the 
hips, 2) sucking in of the belly, 3) elongation of the 
body, and 4) arching of the back and 5) turning. Two 
and 4 are absent in guinea pigs and 1 is absent in cats 
and uogs. In these latter, vocalization occurs, and 
Squatting replaces arching: cats also vomit. Inas- 
much as both narcotic and nonnarcotic analgetics 
antagonize this syndrome, an analysis of mechanism 
was undertaken to evaluate this method as a screen- 
ing procedure for the latter. In rats, midbrain and 
suprathalamic transections, and bilateral vagotomy 
do not prevent "writhing," whereas spinal transection, 
cerebellar ablation, section of the posterior lobe and 
inferior brachja, evisceration of stomach and intes- 





tines, and intraperitoneal procaine block this syndrome, 


Writhing appears to involve brainstem mechanisms 
and to be the unconditioned response to one form of 
stimulation. 
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1408. EVALUATION OF 1-PHENYLCYCLOHEXYL 
PIPERIDINE MONOHYDROBROMIDE (SERNYL) 
AS AN ANESTHETIC AND PREANESTHETIC — 
AGENT. Alfred J. Catenacci (intr. by Joseph R. 
DiPalma). Depts. of Surgery (Anesthesiology), 
Hahnemann Med. College and Hosp., Philadelphia, 
Pa. 

The anesthetic properties of 1-phenylcyclohexyl 
piperidine hydrobromide (Sernyl) were studied 
in patients being prepared for local surgical pro- 
cedures such as cystoscopy and as a preanesthetic 
agent for general surgery. Observations were made 
after both oral and parenteral administration employ- 
ing doses up to .22 mg/kg given 1-1/2 hr prior to the 
surgical procedure. Analgesia with Sernyl alone was 
erratic, being quite effective in some patients but 
having little effect in others. The drug produced 
tranquility and sedation without a significant effect on 
the circulation or on respiration. There was no 
reduction in blood pressure or effect on pulse rate. 
Proper dosage produced a quiet sleepy patient who 
could be easily aroused. Larger doses (0.30 mg/kg 
or greater) sometimes produced agitation, delirium, 
and mild nausea. 





1409. INTRAVENOUS POTENCY OF THREE NEW 
ANALGESICS. Harold F. Chase. Dept. of Anes- 
thesiology, Jefferson Med. College, Philadelphia, 
Pa. 


Three congeners of meperidine (anileridine, 4- 
aminophenylethyl-4-piperdine ethyl carboxylate 
hydrochloride; Wy 757, proheptazine, 4-propionoxy- 
1, 3 dimethyl-4-phenylhexamethylenimine citrate; 
and Wy 2039, atenos, 1-hydroxyethoxyethyl-4-phenyl- 
4-piperidine ethyl carboxylate hydrochloride) have 
been tested in preliminary titration of their potency 
as the analgesic component of the anesthetic triad: 
thiopental, nitrous-oxide, analgesic. One hundred 
mg of meperidine for use in this combination was 
customarily diluted with saline and given i.v. in 
increments of 10-20 mg (1-2 cc). An attempt was 
made to find a dilution of each of the new analgesics 
which would be equipotent, volume for volume, with 
meperidine. These concentrations were found to be 
4 mg/cc for anileridine, 10 mg/cc for proheptazine, 
and 5 mg/cc for atenos, Twenty or more patients 
were anesthetized to evaluate each drug. Each of the 
three depressed rate and volume of respiration after 
each intravenous increment in a degree equivalent to 
meperidine. Patients awakened quickly when anes- 
thesia was terminated and were frequently very 
transiently nauseated as with meperidine. (Sup- 
ported in part by a grant from Wyeth, Inc.) 
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1410. PHARMACOLOGY OF 1-(1-PHENYLCYCLO- 
HEXYL) PIPERIDINE-HCl. Graham Chen. 
Research Labs., Parke, Davis and Co,, Detroit, 
Mich, 
1-(1-Phenylcyclohexyl) piperidine-HC1 (PCP) acts 

mainly on the central nervous system, its effects 

varying somewhat in different species of animals. 

Excitement is seen principally in mice, whereas in 

rats depressive symptoms are more marked, PCP 

will block the tonic-extensor seizure response of a 

rat or mouse to pentylenetetrazol or to electric 

stimulation. In pigeons, guinea pigs, hamsters, rab- 
bits, cats, dogs and monkeys, it produces a quieting 
or taming effect at low doses and a cataleptoid or 
general anesthetic state at higher levels. Convulsive 
seizures also occur in pigeons, guinea pigs, dogs and 
monkeys at doses higher than those required for 
anesthesia. On the other hand, neither convulsion 
nor excitement has been noticed in rabbits, cats, 
hamsters, frogs and fish when this compound was 
given over a wide range of dosage. At the stage of 
surgical anesthesia induced with PCP in rabbits, cats, 
dogs, and monkeys, the drug did not significantly 
affect respiration, heart rate, blood pressure, body 
temperature, or gastro-intestinal motility. 


1411. NOR-EPINEPHRINE POTENTIATION OF 
ENDOGENOUS VASOPRESSIN. Maynard B. 
Chenoweth, Robert C. Reynolds* and Philip J. 
Shea.* Biochemical Research Lab., Dow Cheth- 
ical Co., Midland, Mich. 

A sizable and lengthy secondary pressor response 
following the usual blood pressure effects of asphyxia 
or nicotine occurs in anesthetized dogs, cats and 
monkeys after subcutaneous’ treatment with large 
Single doses of certain sympathomimetic amines, 
Nor-epinephrine, dopamine and hydroxyamphetamine 
are notably effective, while epinephrine and ephedrine 
are ineffective. It has been shown by various dis- 
section experiments, including hyphophysectomy, that 
the secondary pressor response is produced by a 
vasopressin-like material released to the blood from 
the pituitary by asphyxia or nicotine. Its release is 
made known by sensitization of the vascular bed, 
largely that of the intestine, by these amines to this 
pituitary hormone (or to injected vasopressin). The 
sensitization persists up to 4 hr after dopamine or 
hydroxyamphetamine, long after any pressor response 
to the drug has been completed. In anesthetized dogs, 
when 1-norepinephrine is infused intravenously by a 
motor-driven syringe pump at rates as low as 0,58ug 
of base/kg/min for periods of 60-90 min, a distinct 
secondary pressor effect can be obtained following 
asphyxia. Even lower infusion rates are effective 
when the lower infusion rate follows an infusion at a 
higher rate. 
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1412. INFLUENCE OF CHLORPROMAZINE ON 
TRANSPORT OF IONS INTO CEREBRAL TIS- 
SUES. Jens Christensen, Y. S. Louise Feng, E. 
Polley and A. W. Wase (intr, by B. Calesnick), 
Hahnemann Med. College, Philadelphia, Pa. 

The distribution of Na 22 and K 42 in the anatomical 
regions of the rat brain were observed 3 hr after 
intraperitoneal administration of the isotopes to 
chlorpromazine (CPZ) treated (40 mg/kg) and non- 
treated control animals, Activity per brain tissue 
was reduced in all CPZ-treated animals, whereas 
plasma activity was elevated, indicating retarded 
penetration of these ions into the cerebral tissues. 
Relative Na spaces for the cortex, cerebellum, 
hypothalamus, thalamus, and pons were as follows: 
a) controls: .30, .08, .005, .051 and .110 ml; b) CPZ- 
treated: .24, .07, .003, .037 and .096 ml, respectively, 
Similarly, K 42 spaces were a) controls: 1.77, .393, 
.139, .217 and .630 ml; b) CPZ treated: 1.51, .405, 
.023, .174, and .538 ml. Studies with S 35 sulfate, 

S 35 methionine, I 131 thyroxine and Rb 86 indicate a 

reduced uptake by brain tissue and corresponding 

elevated plasma levels of activity in CPZ treated 
animals, This decreased penetration of solutes into 
the brain tissues must be related to the mechanism 
of action of the drug. 








1413. EFFECTS ON HOST OF GROWTH OF MOUSE 
SARCOMA 180. Donald A. Clarke, Barbara Weiss 
Tirschwell,* Joan Friedman* and Francisco R, 
Morales,.* Sloan-Kettering Inst., New York City, 
The clinical course of Swiss mice implanted with 

sarcoma 180, except for tumor growth, is uneventful 

during the first week. Subsequently, however, the 
well-being of the animals steadily declines and death 
occurs about 3 wk after implantation, During this 
period mice lose weight and become cachectic. We 
have made an effort to gain insight into the factors 

contributing to the morbidity and cause of death. A 

relative anemia develops as tumor growth progresses 

and the peripheral white blood cell count is elevated; 
bone marrow cellularity is moderately increased, 

Other abnormal findings are referable to the liver. 

Liver size decreases and glycogen stores are 

depleted. Bromsulfalein clearance and prothrombin 

time are not significantly altered. The functional 
capacity of liver to detoxify pentobarbital is, however, 
progressively impaired; this occurs without dis- 
cernable microscopic pathology and prior to overt 
manifestations of intoxication. The progressive 
development of this deficiency is not altered by high 
protein dietary supplementation, Catalase suppres- 
sion due to release of ''toxohormone" has been con- 
sidered a possible cause for this failure in function 
but catalase appears not to be directly involved in 
pentobarbital detoxication. The mice become 
septicemic; the invading pathogens are indigenous 

to either the respiratory or gastrointestinal tracts 

or both. They do not respond to antibiotic chemo- 

therapy. These observations suggest that both the 
phagocytic and immunologic capacities of the 
reticuloendothelial (Kupffer stellate) system are 
seriously modified. 








Bes rw Bp aresasases gs o 


ees: 


14 








WS: 
CPZ- 


tively, 
393, 
05, 


ate a 
ig 


into 
ism 


USE 
Veiss 


‘ity. 
with 
ntful 
1e 
leath 
is 
We 
rs 


esses 
ated; 
i. 

er, 


abin 
1 
vever, 


rt 


high 
eS- 
on- 

ion 

in 


iS 
ts 
- 
ne 





PHARMACOLOGY 359 


1414. ANALGESIC RESPONSE AND N-DEALKYLA- 
TION OF NARCOTICS AFTER SHORT-TERM 
ADMINISTRATION OF MORPHINE, NALORPHINE 
AND NORMORPHINE. Joseph C ochin and Julius 
Axelrod, Natl. Insts. of Health, Bethesda, Md. 
Previous investigations showed parallel diminution 
of analgesic response to morphine and liver- 

enzyme N-demethylation of morphine in rats receiving 

morphine or nalorphine chronically. Because of recent 
reports of the analgesic and addicting properties of 
normorphine, these studies have been extended, Equal 
numbers of adult male rats were injected twice daily 
for 14 days with increasing amounts of drugs, to final 
doses per kg/day of 240 mg morphine, 240 mg 
nalorphine, 240 mg of morphine +60 mg nalorphine, 

140 mg normorphine and saline, respectively. Each 

rat was tested initially and at the end for analgesic 

effect of morphine (20 mg/kg) by a modified hot-plate 
method, Analgesic response, enzymatic N-demethyla- 
tion of morphine, and N-deallylation of nalorphine for 
each group of animals on the 14th day were as follows 

(percentage of control values): morphine-treated, 

1.6, 14.7, 44.4; morphine plus nalorphine-treated, 

10.9, 26.4, 54.5; nalorphine-treated, 21.7, 41.7, 70.3; 

normorphine-treated, 29.7, 42.9, 71.1. Tolerance to 

depressant effects of normorphine developed more 
slowly and less completely than to morphine, There 
was cross tolerance to morphine in normorphine- 

and nalorphine-treated animals and parallelism 

between reduction of analgesic response and reduction 

of N-dealkylating ability in general, There may be 
more than one enzyme involved in the dealkylation. 


1415, CHEMOPROPHYLAXIS OF POLIOMYELITIS 
WITH POLYLYSINE IN MICE. Kenneth W, 
Cochran. Dept. of Epidemiology and Virus Lab., 
Univ. of Michigan, Ann Arbor. 

In view of the action of polylysine against certain 
viruses, reported by Stahmann et al., and of the anti- 
viral activity of various other high molecular weight 
substances, it was of interest to study their effect on 
poliomyelitis in vivo, For these studies young mice 
were inoculated intraperitoneally with approximately 
10 IDs9's of MEF, poliomyelitis virus. The test 
compounds were administered for 4 days, beginning 
the day before virus inoculation, using the intra- 
peritoneal route except that the second dose was 
given subcutaneously. The compounds studied included 
polyphloroglucinol and polyphloretin phosphates, each 
250 mg/kg/day, and polylysine hydrochlorides with 
chain length of 8, 9, and 20 at doses of 150, 50, and 
25 mg/kg/day, respectively. Of these compounds, 
polylysine-9 appeared to cause only a slight delay in 
the onset of paralysis while polylysine-20 increased 
the survival rate to 30% from 10% in the placebo 
controls. When polylysine-20 was administered at 
the rate of 25 mg/kg/day for 5 days to cynomolgus 
monkeys inoculated orally with the Mahoney strain of 
poliomyelitis virus no protection was obtained, Data 
on other polymers will be discussed, 
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1416. PLASMA CONCENTRATIONS OF ADRENALINE 
AND NOR-ADRENALINE DURING INTRAVENOUS 
INFUSIONS IN MAN. Gerald Cohen, Marcel 
Goldenberg and Bernard Holland (intr. by Alfred 
Gellhorn), Depts. of Biochemistry, Medicine and 
Psychiatry, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Peripheral venous plasma concentrations of 
adrenaline and nor-adrenaline were studied during 
intravenous infusions of these substances. Analyses 
were performed fluorometrically with a procedure 
based on differences in the fluorescence character- 
istics of adrenolutine and nor-adrenolutine, the dihy- 
droxyindoxyls derived from adrenaline and nor- 
adrenaline respectively (Cohen and Goldenberg, J. 
Neurochem., in press), Infusion rates of 0.02-0.5 
ug/kg/min raised the plasma concentration from 
average pre-infusion levels of 0.3 ug nor-adrenaline 
and 0,06 ug adrenaline/l, to levels as high as 6 “g/l. 
During constant rate infusions, equilibrium plasma 
concentrations of adrenaline or nor-adrenaline were 
attained in a few minutes, similarly to the results 
obtained for glucose infusions by Jocipii and Turpeinen 
(J. Clin. Invest., 33:452, 1954). Furthermore for 
step-wise infusions at successively higher speeds, 
the equilibrium concentrations were proportional to 
the infusion rates, Surprisingly, however, two basic 
differences were noted between adrenaline and nor- 
adrenaline. Firstly, higher equilibrium plasma con- 
centrations were observed for nor-adrenaline, 
Secondly, when plotted as plasma concentration vs. 
infusion rate (ug/kg/min), the adrenaline data all lay 
on a well defined straight line, whereas the nor- 
adrenaline data were widely scattered; wide fluctua- 
tions in the equilibrium plasma concentrations of nor- 
adrenaline were also noted during prolonged constant 
rate infusions, 





1417. DISTRIBUTION OF NOREPINEPHRINE IN DOG 
HEART. V. H. Cohn, Jr.,* H. M, Maling, B. 
Highman and P, A. Shore. Natl. Insts. of Health, 
Bethesda, Md, 

The concentration of norepinephrine (NE) in the 
hearts of rabbits and dogs as measured by a spectro- 
fluorometric technique (Shore and Olin, J. Pharmacol, 
and Exper. Therap., in press) averaged about 2 1g/gm. 
It was thought that a study of NE distribution in various 
parts of the heart might shed some light on the function 
of the amine in this organ. Dogs were killed by intra- 
venous pentobarbital or by exsanguination. Hearts 
were removed immediately, dissected, and the various 
parts analyzed for NE and epinephrine (E). Little E 
was found in any part of the heart (less than 10% of NE). 
Average NE concentration throughout atrial samples 
was 2.7 ug/gm with about equal concentrations in atrial 
tissue, SA nodal tissue, and auricular appendages. 
Average NE concentration throughout the ventricles 
was 1.5 ug/gm, with about equal concentrations in 
ventricular tissue with and without epicardium and 
endocardium, in AV nodal tissue, in papillary muscles, 
and in septum, Endocardium may be devoid of NE 
since the heart valves (endocardial structures) were 
lacking in NE. If heart NE is associated with adre- 
nergic nerve endings, these results would suggest that 
these nerve ending are widespread throughout both 
atrial and ventricular musculature. 














Conley 


1418, ANTAGONISM OF LETHAL ACTION OF 
PARATHION BY 3-PYRIDINE ACETOHY- 
DROXAMIC ACID METHYL IODIDE. Bernard 
E. Conley (intr. by Kenneth P. DuBois). Dept. of 
Pharmacology, Univ. of Chicago, Chicago, Ill. 
Twenty chemicals with analeptic, chelating de- 

phosphorylating and enzyme-activating properties 

were tested alone and in combination with atropine 
for antidotal properties in mice poisoned with ordi- 
narily lethal doses of parathion. Only 3-pyridine 

acetohydroxamic acid methyl iodide (Ro 2-9174) 

provided protection sufficient to warrant further 

study. The LD>s 9 of parathion was increased 2-fold 
by 400 mg/kg of Ro 2-9174 and in comb‘nation with 
atropine the LDDs) was increased to 3.5 times the 
normal value. Multiple doses (1200 mg/kg) of the 
antidote administered after the onset of parathion 
poisoning were tolerated and effectively suppressed 
symptoms. Although neither Ro 2-9174 nor atropine 
in single premedication doses had any influence on 
survival time of parathion poisoned mice, combined 
they usually prolonged survival 1 or 2 days and 
occasionally 4 or more days. Protection in male rats 
was of the same order as in mice when both antidotes 
were administered separately but in combination they 
offered somewhat greater protection in male rats than 
in mice. Measurement of cholinesterase activity of 
Ro 2-9174 premedicated rats receiving the sublethal 
doses (3 mg/kg) of parathion indicated that Ro 2-9174 
has no significant influence on brain cholinesterase 
and its reactivating effects peripherally are delayed. 
Enzyme reactivation of the pseudo-cholinesterase of 
ileum was evident in 1 hr but reactivation of true 
cholinesterase of submaxillary gland was delayed 
longer. 


1419. METABOLIC FATE OF ZOXAZOLAMINE IN 
MAN. Allan Conney,* J. J. Burns, Natalie Trousof* 
and B. B. Brodie. Natl. Heart Inst., Bethesda, Md., 
and New York Univ. Research Service, Goldwater 
Memorial Hosp., New York City. 

Zoxazolamine (Flexin) has been recently introduced 
as a centrally acting muscular relaxant drug. Follow- 
ing administration of 1-gm oral doses of the drug to 
patients, peak plasma levels were obtained in about 
3 hr ranging from 1.0 to 5.0 mg/l and 6 hr later no 
drug was detected in plasma. Zoxazolamine is not 
excreted, but evidence was obtained for the presence 
in urine of small amounts of a metabolite formed by 
conversion of the amino group of the drug to a hydroxyl 
group. This metabolite possesses muscular relaxant 
activity similar to that of the parent drug. Following 
1-gm oral doses of the metabolite to patients, peak 
plasma levels were obtained in about 3 hr ranging 
from 7 to 22 mg/l and significant amounts of the drug 
were present in plasma after 6 hr. Administration of 
zoxazolamine or its hydroxyl metabolite to patients 
results in excretion of appreciable amounts of further 
metabolic products as glucuronides. 
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1420. ENZYMATIC OXIDATION OF CHLORAL 
HYDRATE. Jack R. Cooper and Paul J. Friedman 
(intr. by N. J. Giarman), Dept. of Pharmacology, 
Yale Univ. School of Medicine, New Haven, Conn, 
Studies have been initiated on the characterization 

of the enzyme systems which catalyze the oxidation of 

chloral hydrate to trichloroacetic acid and its reduc- 
tion to trichloroethanol. The oxidative enzyme system 
has been obtained from rabbit liver and purified about 
30-fold by ammonium sulfate fractionation and column 
chromatography. Diphosphopyridine nucleotide is an 
obligatory requirement of the partially purified 
preparation and the activity is increased by either 
phosphate or pyrophosphate; triphosphopyridine 
nucleotide inhibits activity. Of a variety of compounds 

so far tested, only chloral hydrate has served as a 

substrate for this enzyme, The implications of this 

finding will be discussed. 


1421, INTERACTIONS BETWEEN EPINEPHRINE 
AND PSYCHOTOMIMETIC DRUGS ON CAT 
NICTITATING MEMBRANE (NM). E. Costa and 
G. Zetler (intr. by H. E. Himwich). State Research 
Hosp., Galesburg, Ill. 

The minimal amount (y/kg i.v.) of a drug enhancing 
the N.M. response to intravenous injections of epi- 
nephrine repeated every 2 min is considered the 
threshold for potentiation (T), With normal N.M., 

T for serotonin, bufotenine and cocaine is respectively 

88.01 (57.57-134.50), 4.82 (3.41-6.81), 6.73 (4.78-9.48), 

and with a denervated membrane 23.88 (20,32-28.05), 

6.64 (4.06-10.86), 2.29 (1.40-3.76). The minimal 

doses (y/kg i.v.) causing the normal and denervated 

N.M. to contract are, for serotonin, 14.40 (10,24- 

20.24), 1.69 (0.86-3.36) and for bufotenine, 30.78 

(23. 25-40.77), 4.27 (2.73-6.49). Differently from 

bufotenine, a potentiating dose of serotonin for normal 

N.M. always causes a contraction, The following 

drugs, like bufotenine, potentiate epinephrine without 

causing N.M. to contract: Mescaline, T = 148.30 

(132.40-166.00); Harmine, T = 47,22 (33.88-65.77); 

LSD, T = 1.80 (1.43-2.26); LSD Morpholide, T = 1.76 

(1.64-1.96). BOL, T = 119 (103-138) is approximately 

66 times less active than LSD. Small doses of other 

psychotomimetics (AID 52; LAE 32) chemically related 

to lysergic acid, similarly to LSD potentiate the effects 
of epinephrine on N.M. Some ergot alkaloids devoid 

of psychotomimetic properties, as for example 

ergotamine and dihydroergotamine, also potentiate 

the responses of N.M. to epinephrine. A causal 

relationship between epinephrine potentiation and 

disturbances of mentation processes induced by drugs 
cannot be claimed, Nevertheless the facilitation of 
catechol-amine effects may be regarded as an interest- 
ing characteristic of many drugs affecting the mind, 








14 








Iman 


nn, 
ition 
on of 
juc- 
ystem 


umn 
3 an 


ounds 


is 


arch 


cing 


vely 
.48), 
5), 


mal 
ut 
6 
ely 


ated 
ects 


igs 


‘est- 








PHARMACOLOGY 361 


1422. PHARMACOLOGICAL OBSERVATIONS WITH 
RIKER 548. Georg Cronheim, James T. Gourzis* 
and I. M. Toekes.* Riker Labs., Los Angeles, 
Calif. 

Riker 548, (3,4,5-trimethoxybenzoyl-glycine- 
diethylamide) was the most promising of a series of 
new acid amides with characteristic CNS action, 
Outstanding was the ability to induce sleep in dogs and 
cats without significant autonomic or neurological 
alterations. The drug-induced sleep could not be dis- 
tinguished from normal sleep; the animals were easily 
aroused and reacted normally to external stimuli. 

The oral soporific dose was 50-100 mg/kg with a 

latency of 30-90 min. Raising the dose to 500 mg/kg 

did not increase the degree of CNS depression nor did 

it produce hypnosis or anesthesia. Instead, a stimulant 

effect appeared characterized by purposeful locomotion, 
unusual inquisitiveness, occasional muscle tremor or 

mild ataxia and possibly some disorientation inter- 

spersed with periods of sleep. In mice, 280 mg/kg 

orally reduced spontaneous activity without locomotor 
dysfunction. Sleep was induced by 600 mg/kg i.p., but 
anesthesia did not occur even at lethal doses. Riker 

548 prolonged barbiturate hypnosis in mice and dogs 

without causing respiratory depression or interfering 

with barbiturate metabolism. In man, single or 
repeated oral doses of 500-1500 mg caused drowsi- 
ness and sleep without undesirable side effects, EEG 
recordings in patients showed typical sleep patterns 
without any drug induced artefacts, Acute toxicity in 
dogs, cats and mice was very low, indicating a good 
therapeutic ratio. Chronic toxicity tests in dogs and 
rats have been satisfactory. 





1423, A SEQUENTIAL PROBABILITY RATIO TEST 
FOR DETECTING DIURETIC ACTIVITY IN THE 
RAT. J. R. Cummings, J. D. Haynes, L. M. 
Lipchuck and M, A. Ronsberg (intr. by W. D. Gray). 
Research Div., American Cyanamid Co,, Pearl 
River, N. Y. 

In diuretic screening, the advantage of a sequential 
over a nonsequential procedure is that testing ter- 
minates at an acceptable level of significance as soon 
as data are collected to decide whether a compound 
has satisfactory activity. A ''good'' compound has 
been arbitrarily defined as one which induces normal 
rats (water, food ad libitum, no water-load) to excrete 
5 hr after oral dosing at least 3 times as much urine 
as control rats. A "poor" compound causes rats to 
excrete no more than twice that of the controls, Each 
time a compound is tested in a pair of animals a ratio 
of the urine volume to the control volume is calculated 
and compared to previous critical ratios to determine 
the course of action; viz., reject, accept or continue 
testing. Based on past experience, the coefficient of 
variation/rat is 43%. Daily charts on the largest/the 
smallest control urine output and weekly charts on the 
critical ratio obtained with acetazolamide and controls 
are maintained to determine whether the method is 
operating as predicted. The following compounds at 
indicated mg dose levels were accepted by sequential 
analysis: triamcinolone (0.2); prednisolone (0.8); 
acetazolamide (5); aminometradine (50); theophylline 
(40); chlorothiazide (50). Compounds rejected included 
cortisone (0.4); DCA (0.4); urea (50); ammonium 
chloride (50); aminometradine (10); theophylline (4); 
chlorothiazide (10). The diuretic potency of tri- 
amcinolone and prednisolone and the fluid retention 
observed with equidoses of other steroids supports 
the contention that certain corticoids have potential 
therapeutic efficacy in the treatment of edema whereas 
others may be contra-indicated. 











D' Agrosa 


1424, SOME EFFECTS OF 6-AMINONICOTINAMIDE 
IN CHICK EMBRYOS, C. P. Dagg* and David A, 
Karnofsky. Div. of Exptl. Chemotherapy, Sloan- 
Kettering Inst., New York City, and Dept. of 
Biology, Brown Univ., Providence, R. I. 

A nicotinamide antagonist, 6-aminonicotinamide, 
was injected into the yolk sac of chick embryos at 
various stages of development, and the embryos 
examined, after further incubation, for gross devel- 
opmental defects, The LDs9 doses, when injected at 
1, 3, 4, and 8 days of incubation, were approximately 
1, 4, 10 and 20 gamma/egg, respectively. When un- 
incubated embryos were treated, and then incvoated 
for 48 hr, they showed general inhibition in develop- 
ment. The nervous system, particularly the brain, 
was most severely affected. Treated embryos usually 
had fewer somites, and the pattern of somites was 
often abnormal, The heart was usually normal, 
Injection of 1-day-old embryos frequently inhibited 
the formation of tail vertebrae without producing 
other noticeable defects. Treatment of 3-, 4-, and 
8-day-old embryos resulted in a characteristic set of 
abnormalities consisting of disproportionate shorten- 
ing of the limbs, a parrot-like beak, inhibited feather 
growth, and bending of the tibia. In addition, treat- 
ment of 3- and 4-day embryos often caused clefts of 
the upper beak and palate. Nicotinamide and DPN at 
doses of 0.1 and 5.0 mg/egg, respectively, gave 
complete protection against 6-aminonicotinamide, 
whereas protection did not occur at 1/10 these doses. 
Nicotinic acid at 5.0 mg/egg gave slight protection, 
The defects produced in the chick embryo by 6- 
aminonicotinamide were similar to those caused by 
diverse unrelated agents. The protective effects of 
nicotinamide against these agnets will be discussed, 


1425. PROLONGATION OF BARBITURATE SLEEP- 
- ING TIME IN EVALUATION OF CENTRAL 

NERVOUS SYSTEM DEPRESSANTS. L. S. 

D'Agrosa,* S. Yoshimura* and D. M. Green, 

Grove Labs., Inc., St. Louis, Mo. 

Prolongation of the sleeping time produced by a 
standard barbiturate dose has been used to evaluate 
and compare the central nervous system depressant 
activities of a number of drugs widely used in non- 
prescription sedative and tranquilizer preparations, 
White mice in groups of 5 were given pentobarbital 
sodium, 50 mg/kg, i.p., as a control. Test groups 
were given, in addition, the following drugs, alone or 
in combination: salicylamide, methapyrilene hydro- 
chloride, scopolamine hydrobromide and sodium 
bromide. The doses given were proportional to those 
used in various human preparations. In general, both 
salicylamide and methapyrilene exhibited significant 
dose-response curves, Little or no prolongation of 
sleeping time was demonstrable with sodium bromide 
or scopolamine in any of the doses used, The effects 
of salicylamide and methapyrilene appeared to be 
additive when both drugs were given in various com- 
binations, 
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1426. ELECTRICAL CHANGES IN LONGITUDINAL 
MYOMETRIUM FROM THE PREGNANT CAT 
DURING SPONTANEOUS CONTRACTIONS WITH 
VARIATION OF EXTERNAL SODIUM CONCEN- 
TRATIONS. Edwin E, Daniel and Harcharan Singh 
(intr. by J. G. Foulks). Dept. of Pharmacology, 
Univ. of British Columbia, Vancouver, Canada. 
Isolated longitudinal myometrium from pregnant 

cat contracts spontaneously in carbogenated Kreb's 

Ringer solution at 35°C. Repetitive action potentials 

(AP's) accompany contraction and average 30-40 mv 

using intracellular microelectrodes. Potentials of 

cells of active strips averaged 35 millivolts. Over- 

shoot of 2-11 mv often occurred. Typical AP's of 1-3 

mv were recorded extracellularly (glass electrodes, 

i.d. 100-500). The conduction rate for individual 

AP's was 10-12 cm/sec over distances up to 2.5 cm. 

Resistances between microelectrode and ground were 

10-25 megohms in solution and 15-20 megohms in 

cells, Resistance in cells decreased during depolari- 

zation and recovered during repolarization. Reduction 
of external sodium concentration to 50 or 20% (choline 
chloride or sucrose) resulted in no change in the 
membrane potential or in the amplitude of AP's or 
rate of depolarization (2-3 v/sec). Overshoot still 
occurred, Repolarization rate was increased and 
repetition rate decreased. AP's recorded extracel- 
lularly were increased in amplitude but their rate of 
spread was unaltered. Reduction of external sodium 
to 0-20 mEq/1. produced a prolonged contraction 
accompanied by unchanged action potentials with 
overshoot. Gradual relaxation and slowing of AP 
repetition rate (no change in configuration) eventually 
produced mechanical and electrical inactivity. These 
results suggest that an inward sodium current does 
not account for depolarization in uterine muscle. 





1427, EVALUATION OF FACTORS AFFECTING 
CARDIAC FUNCTION DURING OPEN-HEART 
SURGERY. T. D. Darby, E. A. Aldinger, W. H. 
Lee, Jr. and J. M. Tenney (intr. by R. P. Walton). 
Depts. of Pharmacology and of Surgery, Med. Col- 
lege of South Carolina, Charleston. 

Intrinsic myocardial contractility is measured by 
the strain gauge arch with relative independence of 
changes in heart size, Such measurements emphasize 
the importance of chemical and neurogenic changes of 
the myocardium in affecting myocardial contractility. 
These measurements show little impairment of 
intrinsic ventricular contractile force in the empty 
beating heart during total cardio-pulmonary by-pass 
when adequate coronary flow is maintained by total 
body perfusion rates of 35 to 50 cc/kg/min. This was 
observed consistently in experimental dog surgery 
and in clinical instances of surgical correction of 
congenital abnormalities, the DeWall bubble type 
oxygenator being used in both conditions, After 
recovery from cardioplegia with potassium citrate 
and ventriculotomy, contractile force measurements 
returned to near control levels. A fairly high inci- 
dence of ventricular fibrillation and apparent acute 
heart failure occurred in the initial post-arrest 
periods. Calcium ion injections increased the force 
of contraction during failure. A reduction in the 
responsiveness to arterenol was noted in patients 
following by-pass. Lactic acid and arterenol were 
injected in dogs not subjected to by-pass. Lactic acid 
decreased myocardial contractility and at arterial pH 
levels of 6.70 to 6.50 decreased the responsiveness of 
the myocardium to arterenol. (Supported by grants 
from the South Carolina Heart Assn, and the Natl. 
Heart Inst.) 
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1428. RATE-LIMITING FACTORS IN PROTEIN 
LABELING BY TUMOR SLICES. Joseph R. Davis* 
and H. Busch, Dept. of Pharmacology, Univ. of 
Illinois College of Medicine, Chicago. 

The finding that citrate accumulation in tumor 
slices was dependent upon substrate availability, 
oxygen tension, pH and composition of the buffer 
(Busch, Davis and Olle, Cancer Res, 17:711, 1957) 
suggested that the lower rate of incorporation of 
radioactive amino acids into tumor,protein in vivo as 
contrasted with in vitro results might be partially 
explained by differences in environmental conditions, 
Addition of glucose (0.006 M) to systems containing 
Krebs-Ringer bicarbonate buffer, slices of Walker 
256 carcinosarcoma, and a gas phase of 100% O» 
resulted in an increase of specific activity of the 
protein from 100, 152, and 470 cpm/mg to 416, 380 
and 1,200 cpm/mg with 0.25 ''c of L-aspartate-U- 
cH , L-glutamate-U- us , and L-alanine-U-C e 
respectively as precursors, A mixture of substrates 
of the citric acid cycle decreased protein labeling by 
24% and 84% in tumor slices incubated with radio- 
active glutamate and aspartate, respectively, while 
increasing protein labeling by 250% in the presence 
of labeled alanine. Although pyruvate (0,006 M) 
decreased protein labeling by 50% in liver slices 
incubated with L-alanine-U-C and L-aspartate- 
u-c * pyruvate did not significantly affect protein 
labeling in tumor slices. An increase in O, in the 
atmosphere from 5 to 50% enhanced protein labeling 
in tumor slices by factors of 2-3 with each of the 
radioactive amino acids studied. With L-aspartate- 
u-c"* as the precursor, protein labeling decreased 
linearly with a decrease in pH from 7.4 to 6.0. 





1429, THRESHOLDS OF ELECTRICAL EXCITA- 
BILITY AND ELECTROGRAMS IN MONKEYS 
WITH PERMANENTLY IMPLANTED CORTICAL 
AND SUBCORTICAL ELECTRODES DURING A 
CYCLE OF MORPHINE "ADDICTION." G. A. 
Deneau* and M. H. Seevers. Dept. of Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

Cortical and subcortical stainless steel bipolar 
electrodes were permanently implanted in Rhesus 
monkeys. The cortical sites of implantation were: 
frontal, temporal, motor, somatic sensory, parietal 
and occipital, Subcortical electrodes were stereo- 
tactically placed in hippocampus, amygdala, caudate, 
anterior and posterior hypothalamus and mesence- 
phalic reticular formation. Electrograms were 
recorded of spontaneous cerebral activity and also 
during specific responses induced by electrical 
stimulation through various individual electrodes, 
Effects of single doses of morphine (3 mg/kg) and 
nalorphine (2 mg/kg) on spontaneous activity and 
threshold levels during a one month control period 
were negligible. The monkeys were "addicted" to 
morphine sulphate (3 mg/kg q6h) for 1 month without 
significant effect on electrical activity or excitability. 
Nalorphine-induced withdrawals were studied between 
the 16th and the 25th days, Studies during abrupt 
withdrawals included the effects of abstinence and of 
morphine suppression of abstinence, During 
nalorphine-induced and abrupt withdrawals, general- 
ized high voltage slow wave activity was observed 
uniformly and thresholds for induced responses to 
stimulation of the amygdala and posterior hypothala- 
mus were depressed, Variable but minor changes in 
thresholds to motor cortex stimulation and reticular 
activation were observed. All changes in electro- 
grams and thresholds during abrupt withdrawal were 
reversed by morphine suppression of the abstinence 
syndrome, 
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1430, EST AND DRUG EFFECTS IN ENDOCRINE 
DEFICIENCIES, S. De Salva, R. Evans, C. 
Johnson and W. Schauer (intr. by N. Ercoli). 

Dept. of Pharmacology, Armour Lab., Kankakee, 

Tl. 

Besides the general influence of the endocrine 
system on EST, we have shown previously that hypo- 
physectomy may alter drug action. Now the influence 
of complete and partial hypophysectomy, adrenalec- 
tomy and thyroidectomy on EST and its susceptibility 
to drugs was investigated. Complete hypophysectomy 
lowered EST by 26%, removal of the anterior pituitary 
20%, of the posterior 8%, adrenalectomy 32%, thyroid- 
ectomy 4%. In the intact animal Dilantin, phenobar- 
bital, meprobamate, reserpine, serotonin and 
ephedrine increased the threshold, LSD lowered it 
and diphenhydramine had no significant effect. Com- 
plete hypophysectomy reversed the action of serotonin, 
reserpine, ephedrine, greatly reduced that of Dilantin 
and caused EST lowering with diphenhydramine. After 
anterior hypophysectomy all these drugs reduced 
threshold, but the lowering action of serotonin and 
reserpine was not as pronounced as after total hypo- 
physectomy. In contrast to total and anterior hypo- 
physectomy, the ablation of the posterior lobe did not 
influence the effect of Dilantin. In general, the latter 
operation showed less tendency that the two others to 
reverse or lower drug action on threshold, Adrenal- 
ectomy gave a totally different effect from hypophy- 
sectomy: Dilantin, meprobamate, serotonin increased 
threshold even more than in the intact rats. Thyroid- 
ectomy, similarly to hypophysectomy, reversed or 
lowered the drug effect on threshold, Our concept that 
CNS sensitivity is related to the "specific status" of 
the organism is extended by these observations in the 
sense that drug actions, too, are differently influenced 
by such status, 








1431. ANTIHYPERTENSIVE PROPERTIES OF 
FURAZOLIDONE. Vincent Desiderio and John R. 
Beem (intr. by John H. Moyer). Dept. of Medicine, 
Hahnemann Med. College and Hosp., Philadelphia, 
Pa 








Furazolidone has been shown to possess anti- 
hyptertensive action in human subjects. A group of 
ambulatory patients with various grades of hyper- 
tension after a control period have been treated with 
furazolidone alone or in combination with other anti- 
hypertensives. Clinical and laboratory observations 
were made initially and patients reevaluated weekly 
throughout the study period. Blood pressure was 
recorded in the supine, sitting and upright positions. 
Furazolidone was administered in doses of 150 mg 4 
times daily initially. If inadequate response was 
obtained after 1 month each dose was raised by 50 mg 
at intervals of 2 wk until blood pressure was suffi- 
ciently reduced or side effects became limiting. 
Dosage ranged from 300 to 1000 mg daily. Duration 
of therapy was as long as 5 months. A significant 
reduction in blood pressure was achieved in certain 
patients. This was of gradual onset during the first 
few weeks of therapy. Some patients failed to respond 
within tolerable dose ranges. In responsive patients, 
the blood pressure usually promptly returned toward 
control levels when furazolidone was replaced by 
placebo. 





Detrick 


1432, RENAL TUBULAR TRANSPORT OF AMINO 
AND ACETAMIDO BENZOIC AND HIPPURIC 
ACIDS. A. Despopoulos,* D. Archer,* K, C. Huang 
and P. K. Knoefel. Dept. of Pharmacology, Univ. 
of Louisville, Louisville, Ky. 

Each of 12 substances was incubated with slices of 
rabbit kidney cortex (initial concentration in medium, 
0.05-7.0 mM/1.) and infused into dogs and rabbits 
(concentration in plasma, 0.3-5.0 mM/1.) under 
chloralose anesthesia. Analysis of slices and incu- 
bation media, and of plasma and urine, with creatinine 
clearance, permitted calculation of the disposal of 
these substances by the renal tubule. Tubular excre- 
tion in vivo and active accumulation in vitro were 
observed for 0, m and p amino hippuric acids and for 
m and p acetamido benzoic and hippuric acids, but 
not for 0, m and p amino benzoic acids nor for 0 
acetamido benzoic and hippuric acids. These results 
indicate the importance of the acylamido group for 
the tubular excretion of these compounds, 











1433, LOCAL TOXICITY FROM ORGANIC MODER- 

ATORS. L. E. Detrick,* H. C. Upham* and Thomas 

J. Haley. Atomic Energy Project, School of Med- 

icine, Univ. of California, Los Angeles. 

Use of the polyphenyl compounds, monoisopropyl- 
biphenyl (MIPB) and terphenyl mixture (TPM), as 
reactor moderator-heat exchangers made it impera- 
tive that toxicity data be obtained prior to widespread 
application. With the method of Draize et al. (J. 
Pharmacol, and Exper. Therap. 83:377, 1945) it was 
observed that MIPB and TPM were moderately 
irritating to both intact and abraded rabbit skin. 
Reactor irradiation decreased this irritating effect 
probably by the formation of polymers with low pen- 
etrating power. Intracutaneous injection of 0.25 ml 
of the compounds in guinea pigs produced edema, 
eschar formation and erythema covering an area of 
20 x 33 mm within 24 hr, Repeated intracutaneous 
injections at 2-day intervals for 10 injections produced 
no diminution in effect and it was not possible to detect 
sensitization on testing 14 days later. At necropsy 
there were adhesions and petechial hemorrhages 
remote from the site of injection. Histological. exam- 
ination showed edema, coagulative dermal necrosis, 
leukocyte infiltration, presence of foreign body giant 
cells and generalized cellular necrosis, Skin sen- 
sitization was demonstrated in guinea pigs after intra- 
cutaneous injections of 1% solutions of MIPB and 
TPM, but not with the irradiated material. Occular 
application of 0.1 ml of irradiated and non-irradiated 
material in rabbits produced conjunctival irradiation 
and edema of the nictitating membrane but the cornea 
was not affected. Conjunctival irritation persisted 
throughout the 96-hr observation period and healing 
was not complete for 1 wk. These data indicate that 
the organic moderators can give rise to severe local 
reactions from which the workers may be protected 
with the usual industrial hygiene precautions. (Per- 
formed under Contract AT-04-1-GEN-12 with U. S. 
Atomic Energy Comm.) 











Dingell 


1434. OXIDATION OF CHLORPROMAZINE TO 
CHLORPROMAZINE SULFOXIDE BY MODEL 
SYSTEMS. J. V. Dingell,* J. R. Gillette* and B. 
B. Brodie. Natl. Heart Inst., Bethesda, Md. 
Cavanaugh (Science 125:1040, 1957) has reported 

the oxidation of chlorpromazine to its sulfoxide in a 

system utilizing added hydrogen peroxide and either 

catalase or horseradish peroxidase. In the present 
study a similar type of oxidation of chlorpromazine 


by other iron containing model systems was observed. 


Model systems containing methemoglobin or hematin 
and a hydrogen peroxide generating system were 
found to catalyze this reaction, suggesting a per- 
oxidase mechanism. Of particular interest was the 
observation that greater than stoichiometric amounts 
of ferric chloride could also oxidize chlorpromazine 
to its sulfoxide. This reaction occurred at the same 
rate under anaerobic conditions suggesting that the 
ferric ions function as electron acceptors with the 
necessary oxygen being furnished by water. Kamm 
et al. have observed the oxidation of chlorpromazine 
to its sulfoxide in liver microsomes. However, it is 
unlikely that either the methemoglobin or the ferric 
ion mechanisms is involved in the microsomal reac- 
tion. 


1435. RESERPINE ANTAGONISM OF DIGITALIS 
HEART BLOCK. Joseph R. Di Palma. Dept. of 
Pharmacology, Hahnemann Med. College and 
Hosp., Philadelphia, Pa. 

Dogs were anesthetized with Dial-urethane and 
limb ECG leads recorded. In some experiments 
direct atrial leads were made. Digitalis tincture was 
administered i.v. at the rate of 1 ml every 3 min until 
heart block occurred, Usually this end point was 
reached when the total dose was approximately 1 
ml/kg. Reserpine in doses ranging from 5 to 20 mg 
total i.v. usually reversed the heart block to normal 
sinus rhythm. In some instances, P waves appeared 
where none had been present prior to the reserpine. 
This reversal of digitalis effect was transient, lasting 
from 2 to 90 min. All the dogs eventually died from 
digitalis toxicity. In another series of similar experi- 
mental dogs, serotonin was administered i.v. in doses 
ranging from 1 to 20 mg/kg. The effects were similar 
to reserpine except that they were not as long lasting. 
The results are of interest with respect to serotonin, 
especially since other sympathomimetic amines 
generally aggravate digitalis induced heart block. 
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1436. EFFECT OF LSD ON INHIBITORY SYSTEMS 
IN THE SPINAL CORD. Victor DiStefano and 
Daniel E. Leary (intr. by E. A. Maynard). Div. of 
Pharmacology and Toxicology, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N. Y, 
The flexion reflex has been shown to be stimulated 

by small doses of LSD (10-20 ug/kg) and depressed 

by large doses (40-80 ug/kg). Experiments were 
carried out in unanesthetized, decerebrate cats with 
low spinal sections (L-1) to determine whether the 
stimulatory phase of the LSD response resulted from 

a depression of inhibitory systems in the spinal cord, 

Two systems were used. In the first, flexion was 

elicited by central stimulation of the tibial nerve and 

the resulting response was recorded kymographically 
from the anterior tibialis muscle. Contralateral, 
central stimulation of either the tibial or femoral 
nerve resulted either in complete or in partial 
inhibition of the test flexion reflex. LSD (40 ug/kg) 
often produced depression of the inhibitory system. 

No correlation was found between the depression of 

inhibitory systems and the hyperreflexia produced by 

low doses of LSD (10-20 ug/kg). When seen, the 
depression of inhibitory influences by LSD often 
persisted into the depressant phase of the LSD 
response. In the second system, extension of the 
cat's foot was elicited by striking the Achilles tendon 
periodically with a magnetic hammer, This response 
was readily inhibited by central stimulation of the 
ipsilateral tibial nerve. LSD (10 ng/kg) produced an 
increase both in the amplitude of the extension reflex 
and in the tone of the extensor muscles. No effect 
was noted on the inhibition of extension by central, 
ipsilateral stimulation of the tibial nerve. 


1437. EFFECT OF PILOCARPINE ON INTRA- 
CELLULAR DISTRIBUTION OF CALCIUM IN RAT 
SALIVARY GLAND. Rebert H. Dreisbach. Dept. 
of Pharmacology, Stanford Univ., Stanford, Calif. 
Administration of pilocarpine causes a 50% deple- 

tion of calcium from rat salivary glands in 1 hr. In 

order to elucidate the mechanism of this calcium 
loss, the distribution of calcium in various centrifu- 
gally separated (0° C) fractions of fragmented (in 

0.25 M sucrose) submaxillary gland cells was studied 

in control rats and in rats 1 hr after the subcutaneous 

injection of 10 mg/kg of pilocarpine hydrochloride. 

Fractions consisted of the precipitates obtained at 

400 g, 8500 & 20,000 g, and the final supernatant 

liquid. Analysis of these fractions indicate a fall in 

calcium concentration of the 400 g fraction by more 
than 50% and a fall in the nitrogen concentration in 
this same fraction by 35%. The calcium content of 
the supernatant fraction also fell but the nitrogen 
content rose, The calcium and nitrogen concentra- 
tions of both intermediate fractions rose. The data 
are compatible with the hypothesis that gland stimu- 
lation results in loss of a readily sedimentable 
calcium binding material which may be the secretory 
granules. Some of these granules may be lysed 
during cell fragmentation and this may explain the 
finding that the changes in the supernatant calcium 
follow the changes in the most readily sedimented 
fraction. (Supported by Natl. Inst. of Dental Research, 

PHS.) 
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1438. LOCUS OF VAGAL ACTION IN EPINEPHRINE- 
INDUCED CARDIAC ARRHYTHMIAS. Peter E. 
Dresel and Mark Nickerson. Dept. of Pharmacology 
and Therapeutics, Univ. of Manitoba Faculty of 
Medicine, Winnipeg, Canada. 

Most workers agree that reflex vagal action plays 

a role in the induction of cardiac arrhythmias by 

sympathomimetic amines in barbiturate anesthetized, 

but not in hydrocarbon sensitized animals, Its 
mechanism of action is generally considered to be 
suppression of the S-A pacemaker, allowing emer- 
gence of a ventricular pacemaker stimulated by the 
amine. This has been found to be incorrect. In pento- 
barbital anesthetized dogs under artificial respiration, 

a constant heart rate was maintained by driving 

through electrodes attached to the tip of the right 

auricle. The driving rate was varied from the mini- 
mum capable of overcoming sinus dominance to one 
just below the point of A-V dissociation. Driving was 

started just before the beginning of a 15-sec i.v. 

injection of epinephrine and continued for 2-4 min. 

The minimal dose of epinephrine required to induce 

arrhythmia (defined as a minimum of 3 successive 

ventricular systoles) without driving was determined 
after operative preparation of the animal. This animal 
dose was unchanged by driving the heart at any of the 
rates tested. At the higher driving rates, arrhythmia 
was followed in some animals by an extended period of 

A-V dissociation, shown by the inability of the ventricle 

to follow the driving rate, although the R-wave 

remained upright. 





1439. EXTRAVASCULAR SMOOTH MUSCLE ACTIONS 
OF ISOXSUPRINE. Kendrick W. Du and Paul 
M. Lish (intr. by Byron B. Clark). Mead Johnson 
and Co., Research Div., Dept. of Pharmacology, 
Evansville, Ind. 

The smooth muscle depressant activity of isox- 
suprine, 2-(3-phenoxy-2-propylamino)-1-(p-hydroxy- 
phenyl)-1-propanol hydrochloride, was characterized 
by comparison of its action with that of several 
reference agents in a variety of in vivo and in vitro 
tests. This compound was synthesized by Moed and 
Van Dijk (Rec. trav. chim, 75:1215, 1956) and supplied 
by North American Philips Company, Inc, Isoxsuprine 
inhibited the gastrointestinai transit of a dye-tracer 
meal in rats to a degree similar to that of papaverine 
and adiphenine. In vitro intestinal studies and tests on 
Thiry-Vella dogs showed a similar degree of action, 

A potent broncho-dilator activity was revealed by tests 

on the isolated tracheal chain of the guinea pig. In 

vivo aerosol tests in the guinea pig showed the drug to 
be 10-15 times as potent as aminophylline in delaying 
histamine asphyxia, Against barium-, serotonin-, and 
oxytocin-induced spasms of the isolated uterus of the 
rat, isoxsuprine was 8-40 times as effective as papa- 
verine. The drug in doses of 0.2-1.0 mg/kg strongly 
inhibited the tone and motility of the uterus of 
anesthetized rabbits. Isoxsuprine was more potent 
and longer lasting than adiphenine in relaxing the 
neostigmine-morphine-induced contractions of the 
sphincter of Oddi of anesthetized dogs. The ureteral 
contractions of these dogs were unaffected by intra- 
venous doses of the drug as large as 2 mg/kg. The 
ability of isoxsuprine to antagonize epinephrine con- 
tractions of the isolated seminal vesicle of the rat was 

Similar to that of nylidrin and about 40 times as great 





as that of tolazoline. 


Eiduson 


1440, PHARMACOLOGIC STUDY OF A SERIES OF 
CARBAMATE DERIVATIVES OF ALPHA- 
METHYLBENZYLAMINE. N. W. Dunham* and 
T. 8. Miya, Dept. of Pharmacology, Purdue Univ., 
Lafayette, Ind. 

A homologous series of 6 new synthetics was found 
to possess central nervous system depressant prop- 
erties, Anticonvulsant activity was determined on 
mice and methyl N-alpha-methylbenzylcarbamate 
(J-501) was shown to have the greatest potential 
(LDso , > 1.0 gm/kg). The compounds were more 
effective in protecting against electrically-induced 
seizures (maximal electroshock) than chemically- 
induced seizures (pentylenetetrazole), Because of 
the structural relationship, N-benzyl-beta-chloro- 
propionamide (Hibicon, Lederle) was employed as the 
standard for comparison. The effective, neurotoxic, 
and lethal doses of Compound J-501 and Hibicon were 
compared at their peak time of oral activity on mice 
and rats. Compound J-501 possessed a higher pro- 
tective index than Hibicon while the therapeutic indices 
were about equal. Subhypnotic doses of Compound J- 
501 more than doubled pentobarbital-induced sleep in 
mice. Antispasmodic and gastric antisecretory 
activity were also found to be significant. No signifi- 
cant effects were noted in either the growth rate or 
the blood picture after daily oral doses (ED so) of 
J-501 to rats for 30 days. No observable histologic 
changes occurred in the gastro-intestinal tract, liver, 
or kidney during this period. 


1441, METHOD FOR DETERMINATION OF PHENO- 
THIAZINES IN URINE. Samuel Eiduson and 
Raymond D. Wallace (intr. by W. G. Clark). VA 
Neuropsychiatric Hosp., and Depts. of Psychiatry 
and Physiological Chemistry, School of Medicine, 
Univ. of California, Los Angeles. 

It is the purpose of this paper to present a simple, 
rapid and accurate spectrophotometric method for the 
analysis of phenothiazines in urine. The method is 
capable of multiple determinations, All steps of the 
reaction are performed in the same test tube used for 
the colorimetric determination. Briefly, the method 
is a modification of Berti. It consists of absorbing 
the samples of urine containing the phenothiazines on 
an ion-exchange resin, IRC-50, washing thoroughly 
with boiling water, and oxidizing the phenothiazines 
directly on the resin with sulfuric or phosphoric acid. 
The red color thus produced is stable and the intensity 
of the color is proportional to the concentration of the 
drug in the sample, This method has permitted us to 
make simultaneous determinations of at least 35 
samples, Recoveries of chlorpromazine averaged 
95% over varying concentrations of drug (40-250 ug). 
This holds for promazine as well, A study of the 
excretion rate of chlorpromazine by neuropsychiatric 
patients following the administration of a single dose 
will be presented. Data on the relationship between 
levels of drug excretion and clinical state of the patient 
in a double blind study will also be presented, 











Eisler 


1442. EFFECT OF CERTAIN TRANQUILIZERS ON 
GONADOTROPHIN RELEASE IN RATS. M. Eisler,* 
R. Neri,* M. Russo* and P, L. Perlman. Biochem- 
istry Dept., Schering Corp., Bloomfield, N. J. 
Parabiotic rats (60 gm) were used and at time of 
operation one partner was spayed. Immediately 
thereafter 10 daily subcutaneous injections of either 
perphenazine (50 y ), chlorpromazine (100 y) or 
reserpine (10 and 25Y ) were administered to the 
spayed parabiont. The injected animals showed 
reduced motor activity and were sleepy, while the 
uninjected partners remained wide awake, The com- 
bined ovarian weights of the uninjected parabiont 
indicated the degree of gonadotrophin secretion of the 
spayed partner. The average ovarian weight of the 
treated animal is considerably elevated (perphenazine, 
11346 mg; chlorpromazine, 11047 mg; reserpine, 
130+7 mg) when compared with a series of gonado- 
trophin-blocked parabionts treated with an estrogen, 
whose average ovarian weights are 3043 mg. This 
indicates that these tranquilizing compounds do not 
significantly inhibit gonadotrophin output at the doses 
given. Higher doses (2-10 times) of the above drugs 
tested resulted in ovarian weights approximating those 
of the gonadotrophin-blocked animals. However, a 
definite conclusion about the action of the drugs at 
elevated doses cannot be drawn, since over 70% of the 
animals died during the experiment, and the surviving 
rats were moribund at autopsy. 





1443, SOLUBLE DEOXYPOLYNUCLEOTIDES IN 

BONE MARROW OF X-IRRADIATED RATS. 

Marie E. Ellis and Leonard J. Cole (intr. by R. W. 

Brauer). U. S, Naval Radiological Defense Lab., 

San Francisco, Calif. 

Previous studies demonstrated the early release 
of soluble deoxypolynucleotide in the spleens of mice 
following total body X-irradiation (Cole and Ellis, 
Rad. Res. 7:508, 1957). It was of interest to extend 
these studies to bone marrow, a radiosensitive tis- 
sue in which cells of the lymphoid type are minimal. 
Rats were exposed to 870 r whole body X-irradiation 
and sacrificed at various time intervals post exposure. 
The bone marrow was removed from the femurs by 
aspiration, suspended in M/15 phosphate buffer (pH 
7.2), and centrifuged. The supernatant (S;) was 
analyzed for soluble deoxypolynucleotides. The cell 
residue was then homogenized, resuspended in fresh 
buffer, centrifuged, and the resulting supernatant (S>) 
analyzed. The concentration of deoxypolynucleotide 
in the S,; from non-irradiated rats was very low, i.e., 
7 »g/100 mg of bone marrow (wet weight), In the 
irradiated rats, the corresponding value were: 16 ug 
at 1 hr, 88 at 2 hr, 57 at 4 hr, 49 at 6 hr, and<5ug at 
24 hr. The changes observed in the S» fractions were 
less marked than in S,. Thus, in the irradiated mar- 
row the levels of S, deoxypolynucleotide were 28 ug at 
1 hr, 44 at 2 hr, 41 at 4 hr, 30 at 6 hr, and< 2.5 ug/100 
mg marrow at 24 hr. The corresponding normal S2 
concentration was 32.g/100 mg tissue. In an in vitro 
experiment, the bone marrow was removed imme- 
diately after whole-body irradiation, suspended in 
buffer, and incubated at 37°C. Under these conditions, 
there was a continuous increase in deoxypolynucleotide 
concentration with time, attaining values of 159 ug/100 
mg marrow in S, and 64 ug in Sp after 5 hr; values for 
non-irradiated marrow were 145 ug and 103 ug respec- 
tively. The data suggest that the deoxypolynucleotides 
are continuously removed from their site of formation 
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in vivo, presumably via the blood, 
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1444, NON-UNIFORM DISTRIBUTION OF 4-IODO- 
ANTIPYRINE IN BODY WATER. Robert M. 
Epstein (intr. by E. M. Papper). Depts. of 
Anesthesiology and Medicine, Columbia Univ., 
College of Physicians and Surgeons, New York 
City. 

Iodo-antipyrine (4I-AP) labeled in the 4 position 
with radioactive iodine, was proposed as a tracer for 
total body water determination by the volume of dis- 
tribution technique by Talso and his associates (J. 
Lab. Clin, Med, 46:619, 1955). They reported good | 
agreement between values for total body water meas- 
ured as the volume of distribution of 4I-AP, N-acetyl 
4-aminoantipyrine, and antipyrine in normal subjects, 
Dialysis of 4I-AP in plasma against isotonic sodium 
phosphate sodium chloride buffer (pH 7.4) revealed 
extensive binding of 4I-AP to plasma proteins, 
ranging in different plasmas from 25 to 50%. The 
fraction bound was constant in any one plasma over a 
10-fold range of 4I-AP concentration, conforming to 
the Freundlich isotherm. Oil-buffer partition coef- 
ficients for common oils, (cottonseed and peanut oil), 
ranged from 1.5 to 1.8. Analysis of the tissues of 
animals receiving 4I-AP disclosed selectively high 
uptake into fat and relative exclusion from brain and 
muscle, based on the water content of the tissues 
concerned, Content of 4I-AP per gm of water in 
plasma, liver, spleen, and kidney was likewise non- 
uniform. These data indicate that 4I-AP is not 
suitable for the measurement of body water since 
changes in the volume of distribution may reflect 
alterations in partition rather than changes in water 
volume, Agreement with acceptable methods must be 
regarded as fortuitous. 





1445. CONVULSIONS PRODUCED IN SPINAL CAT 
BY CORD STIMULATION. Don W. Esplin, Dept. 
of Pharmacology, Univ. of Utah College of Medi- 
cine, Salt Lake City. 

Continuous, maximal (1 msec pulses, 300/sec, ca. 
30v) stimulation of the cervical spinal cord ina 
decapitate cat results in a sequence of hindlimb move- 
ments identical to those seen in the maximal electro- 
shock seizure and in the grand mal epileptic con- 
vulsion, Thus, the initial latent phase, the brief tonic 
flexion, and the abrupt change from flexion to exten- 
sion cannot be ascribed to specific supraspinal events, 
but appear to represent the natural response of the 
spinal cord to intense, general stimulation. At low 
stimulus rates (less than 2/sec) bilaterally-synchro- 
nous running movements follow each stimulus. As j 
frequency of stimulation is progressively increased, 
reciprocating running movements, pure flexion, and 
flexion followed by extension are observed in sequence, 
Such well-defined motor patterns provide clear end- 
points for studying effects of drugs; this method may 
have some utility in drug screening as well as in 
studies of locus and mechanism of action of agents 
which affect abnormal movements. The common anti- 
convulsant drugs in effective doses have little effect 
upon the spinal cord response, indicating that they 
modify seizure pattern in the intact animal by 
reducing the supraspinal discharge. Representative 
depressant and centrally-acting relaxant drugs affect 
the response more profoundly and exhibit certain 
differences with respect to the endpoints mentioned. 
The significance of these drug effects will be 
discussed. (Supported by grant No, B-872 and Senior 
Research Fellowship No. SF-145, Natl. Insts. of 
Health, PHS.) 
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1446. RELATIVE POTENCY OF COMPOUND #25398 
AND THIOPENTAL SODIUM. Peter J. Fennel, J. 
Weldon Bellville and William S, Howland (intr. by 
Raymond W. Houde). Div. of Anesthesiology, 
Memorial Cancer Ctr., New York City. 

Compound #25398, 1-methyl-5-allyl-5-(1-methyl- 
2-pentynyl) barbituric acid, was compared to thio- 
pental sodium as far as relative potency was con- 
cerned. This was done by maintaining a constant 
depth of anesthesia by means of a servo mechanism 
that automatically regulated the rate of administra- 
tion of thiopental sodium. Disturbance factors con- 
sisting of comparable doses of compound #25398 and 
thiopental sodium were injected in a prescribed, 
randomized order, The reduction in the amount of 
thiopental sodium required by the servo mechanism 
was determined following each of the disturbance 
factors. Compound #25398 was found to be 2.79 times 
as potent as thiopental sodium. The upper and lower 
95% confidence limits for this relative potency esti- 
mate were 3.8 and 2.0 respectively. 





1447, HEMATOPOIETIC EFFECTS OF COMBINED 
INJECTIONS OF COBALT AND HYDROCORTISONE 
IN THE ADRENALECTOMIZED RAT. James W. 
Fisher (intr. by W. F. Cantrell). Dept. of Phar- 
macology, Univ. of Louisville School of Medicine, 
Louisville, Ky, 

We have previously reported that adrenalectomized 
rats injected with cobalt for 20 days fail to show an 
elevation in blood values such as seen in sham oper- 
ated rats and instead an anemia develops. Combined 
daily injections (Group I) of cobalt chloride (2.5 mg 
elemental cobalt/kg daily i.p.) and hydrocortisone 2 
mg/kg daily s.c.) for 28 days in adrenalectomized 
male rats produced a marked elevation in red cell 
volume, hematocrit, hemoglobin and red cell count 
as compared with (Group II) adrenalectomized, 
hydrocortisone-treated (2 mg/kg daily s.c.) and 
(Group III) untreated intact rats, Red cell volume, 
hematocrit, hemoglobin and red cell count at 28 days 
for adrenalectomized rats treated with hydrocortisone 
and cobalt (Group I) were 9.06+1.08 m1/100 gm, 

65.6 3.8%, 19.3+1.6 gm/100 ml and 14.7+1.8 million/ 

cu mm; Group II values were 2.4+.46 ml, 48+5.5%, 

16.6+1.7 gm and 11.4+2.0 million; Group III, 2.68+.45 

ml, 47+1.4%, 15.02.78 gm and 8.041.8 million. P 

values: Group I vs. Group III, less than 0.01; Group 

I vs. Group II, less than 0.01 except erythrocyte 

counts (0.03) and hemoglobin values (0,03). The 

hematopoietic response to hydrocortisone and cobalt 
together is greater than that to either alone. 
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1448. HEXAFLUORENIUM: NEUROMUSCULAR AND 
ANTICHOLINESTERASE EFFECT. Francis F. 
Foldes, R. E. Molloy,* E. K. Zsigmond* and J. A. 
Zwartz,* Dept. of Anesthesiology, Mercy Hosp., 
and Dept. of Surgery, Univ. of Pittsburgh, Pitts- 
burgh, Pa. 

It has been reported that hexafluorenium bromide 
[hexamethylene bis-(9-fluorenyldimethylammonium) 
dibromide] inhibits neuromuscular transmission in 
laboratory animals (Macri, Proc. Soc. Exper. Biol. 
and Med, 85:603, 1954) and in man (Cordaro and 
Arrowood, Anesth, et analg. 34:112, 1955), and that it 
potentiates the neuromuscular effects of succinyl- 
choline in man (Arrowood and Kaplan, Anesth. et 
analg. 35:412, 1956), Reinvestigation of its neuro- 
muscular effects revealed that in doses (0,3-0,5 
mg/kg) 4-5 times greater than those previously 
described, it only had weak d-tubocurarine-like action 
in man under thiopental or deep ether anesthesia, In 
the same dosage, however, it markedly potentiated and 
prolonged the neuromuscular effects of small (0,2 
mg/kg) doses of succinylcholine. It has also been 
observed that, in vitro, hexafluorenium inhibits human 
plasma and red cell cholinesterase, The Isg values 
for acetylcholine and succinylcholine with plasma 
cholinesterase were 2 x 10°? M, 8 x 10-6 M and for 
acetylcholine with red cell cholinesterase 2 x 10°°M 
respectively, Despite its marked in vitro anti- 
cholinesterase activity, no systemic effects were 
noted in human subjects after 0,5 mg/kg i.v. doses. 
These findings suggest that the i.v. administered 
hexafluorenium stays inthe circulation for appreciable 
periods, it inhibits the enzymatic breakdown of suc- 
cinylcholine in plasma and thereby potentiates and 
prolongs its neuromuscular effect. 











1449. NORCODEINE IN MAN. H. F, Fraser, H. Isbell 
and G. D. Van Horn,* Natl, Inst. of Mental Health 
Addiction Research Ctr., Lexington, Ky. 
Norcodeine hydrochloride (75 mg/80 kg) was given 

to 9 non-tolerant subjects orally and effects compared 

in the same subjects with a similar dose of coedine 
sulfate and a placebo, Mild subjective morphine-like 
effects, slight miosis, and depression of respiratory 
minute volume were induced by both drugs. In the 
same 5 subjects, 5 successive doses (total 290 mg) of 
norcodeine or codeine given within 36 hr caused no 
significant effects on rectal temperature, pulse and 
respiratory rates, blood pressure and respiratory 
minute volume, but both induced moderate miosis, 


Norcodeine, when substituted for morphine in morphine 


addicts, suppressed effectively abstinence symptoms, 
When the same subjects were addicted to norcodeine 
and to codeine and attempts made to progressively 
elevate the dose of each to produce equivalent sedative 
effects, the dosage of norcodeine attained was about 
1/3 that of codeine. The abstinence syndrome in 6 
subjects after abrupt discontinuation of norcoedine 
after 60 days of addiction to 150-500 mg daily was 
slow in onset, mild, and resembled that observed 
following withdrawal of normorphine. 


Dae in resis 
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1450. EFFECT OF MUSCLE RELAXANT DRUGS ON 
ESOPHAGEAL SPHINCTERS, Evan L. Frederick- 
son and Eric A. Schenk (intr. by J. M. Dille). 
Dept. of Pharmacology, School of Medicine, Univ. 
of Washington, Seattle. 

An investigation of the action of skeletal muscle 
relaxants on esophageal sphincter function was under- 
taken because of the frequent use of these drugs as 
adjuncts to anesthesia in cases where reflux and 
regurgitation of gastric contents is an important con- 
Sideration. d-Tubocurarine was chosen as a muscle 
relaxant of the non-depolarizing type, while succinyl- 





choline was used as a representative of the depolarizing 


type. Changes in opening threshold of cardiac and 
cricopharyngeal sphincters to increased intra-gastric 
and intra-esophageal pressures produced by the admin- 
istration of these drugs were recorded in lightly 
anesthetized cats and dogs. Both muscle relaxants in 
doses which normally produce neuro-myal block 
abolished the threshold of cricopharyngeal sphincter 
and thus allowed free flow of esophageal contents into 
oropharynx. Succinylcholine in normal doses occa- 
sionally raised the threshold of the cardiac sphincter 
to opening pressure, but otherwise produced no change. 
d-Tubocurarine produced a gradual decrease in 
threshold of the cardiac sphincter and larger doses 
effectively eliminated any sphincter action at this site. 
d-Tubocurarine was also found to produce powerful 
rhythmical contractions of the cardia when the smooth 
muscle of this organ was in a high state of tone. 


1451. ABSORPTION OF AMETHOPTERIN IN SUB- 

JECTS WITH ACUTE LEUKEMIA, M. V. Freeman, 

E. Frei, Ill and G. D. Press (intr. by H. M. Maling). 

Natl. Cancer Inst., Bethesda, Md. 

There is increasing evidence both in animals and 
man that the schedule of administration of amethop- 
terin influences both host tolerance of the drug and 
therapeutic efficacy. In addition, there is considerable 
variation from patient to patient and at different times 
in the same patient in host tolerance and response to 
amethopterin as administered orally. In an effort to 
determine whether varying rates of absorption, blood 
levels or excretion might explain these differences, 
fluorometric measurements were made of plasma 
concentration of amethopterin at 0, 1, 2 and 4 hr and 
of urine concentration in a series of patients with 
acute leukemia at the onset of amethopterin therapy 
and at intervals during therapy. Comparison of the 
data obtained showed that there was variation in the 
absorption initially and that in many patients absorption 
became progressively delayed as therapy was con- 
tinued. Symptoms of toxicity were only observed in 
subjects at times of delayed absorption. The pharma- 
cological and clinical significance of these findings 
will be discussed, 
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1452. COMPARISON STUDY OF IN VIVO AND IN 
VITRO METHODS OF TESTING OF A NEW 
DOSAGE FORM OF SUSTAINED RELEASE 
POTASSIUM PENICILLIN G. Bernard Friedland 
(intr. by H. C. Hodge). Key Corp., Pharmaceuti- 
cals, Miami, Fla, 

The purpose of this study was to determine a cor- 
relation between in vivo and in vitro testing methods 
of Potassium Penicillin G in a sustained release 
form. The in vitro results were obtained in this 
laboratory by utilizing a piece of apparatus developed 
by this observer for the purpose of more nearly 
duplicating the actions resulting from the peristaltic 
and digestive motions of the stomach and the small 
intestine. Hourly samples, in vitro; the first hour in 
synthetic gastric juice, and succeeding hours in 
synthetic intestinal juice, were analyzed chemically 
for Potassium Penicillin G. Similarly, hourly blood 
samples were taken from human subjects after 
ingestion of a prescribed amount of this Potassium 
Penicillin G in oral sustained release form, and the 
serum of each sample analyzed for penicillin by 
microbiologic method. Comparing results graphically, 
the slopes of the curves were sufficiently parallel to 
indicate that the in vitro method could be used with a 
high degree of accuracy to predict the blood levels of 
penicillin from this oral sustained release form of 
Potassium Penicillin G in humans over a 6-8 hr 
period. Y = X + (11 + 2%), where Y = in vivo blood 
levels and X = in vitro values. 











1453, HEPATIC INACTIVATION OF SUCCINYL- 
CHOLINE IN THE DOG. M. Jack Frumin. Dept. of 
Anesthesiology, Columbia Univ, College of Physi- 
cians and Surgeons, New York City. 

Dogs were anesthetized with 30 mg/kg of pento- 
barbital, i.v. and were artificially respired when 
necessary with room air. Succinylcholine chloride 
(Sch, 0.1-0,2 mg/kg) was injected rapidly into the 
femoral vein and produced apnea lasting 4-14 min. 
The portal vein and either the hepatic artery or the 
celiac and superior mesenteric arteries were then 
occluded and Sch again given. The apnea now per- 
sisted during the 10- to 25-min occlusion period and 
an additional 10-19 min following removal of the 
occluding clamps. In intact animals, the rapid 
injection of 0.1 mg/kg of Sch into either the femoral 
vein or a radicle of the portal vein produced apnea of 
equal duration. A continuous injection of 0,2-0,4 
mg/kg of Sch into the femoral vein over a 6- to 8- 
min period produced apnea which began 3 min after 
the start of the injection and lasted 9-12 min, A 
similar injection into the portal system caused either 
no apnea or one which lasted only 2 min. It was 
concluded that in the dog Sch is inactivated in the 
liver or splanchnic bed and not in the peripheral blood 
stream, (Supported by a grant from the Burroughs 
Wellcome Co., Inc.) 
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1454. ISOBUTAMIDE IN OUT CLINIC PATIENTS 
WITH HEART FAILURE. Morton Fuchs (intr, by 
Thomas C, Barnes). Dept. of Medicine, Hahnemann 
Med. College and Hosp., Philadeiphia, Pa. 

A comparison of the efficacy of isobutamide, (the 
isobutyl derivative of acetazoleamide) and acetazole- 
amide was made. Patients with various forms of 
heart disease and congestive heart failure were 
placed on doses of 250 mg of each drug given 3 times 
daily and their clinical course and weight response 
observed, After each patient received one drug for 
approximately 1 month, medication was stopped for at 
least 3 days and then the other drug in a similar 
dosage was given. The weight response and mainte- 
nance of dry weight was the same for both drugs. Out 
of 19 patients, there were 3 patients that had side- 
effects with isobutamide therapy, i.e., gastrointestinal 
in the form of anorexia and nausea, which was relieved 
when the dose was reduced to 250 mg once daily. 
There were no other side-reactions. Blood chemistries 
revealed a depression of the CO, combining capacity 
below 20 mEq and sodium below 140 mEq in 6 out of 
19 patients receiving isobutamide in the larger doses 
for 3 wk. 


1455. ENHANCEMENT OF DURATION OF DRUG 
ACTION BY N-ETHYLPIPERIDYLDIPHENYL- 
ACETATE CONGENERS. James M. Fujimoto 
(intr. by F. W. Schueler). Dept. of Pharmacology, 
Tulane Univ. School of Medicine, New Orleans, La. 
The previous study by the author (Tulane Med. Fac. 

Bull. 16:167, 1957) on eniancement of duration of 

hexobarbital hypnosis by N-ethylpiperidyl-3-diphenyl- 

acetate (EPDA) has been extended to congeners: N- 

ethylpiperidyl-3-benzilate (EPB), N' methylpiperidyl- 

3(N,N)-diphenylcarbamate (MPDC). Other hypnotic 
agents were tested using as measure of enhancement 
increased duration of loss of righting reflex in EPDA, 

EPB or MPDC pretreated as compared to untreated 

control mice, Further, enhancement by these agents 

of the action of morphine in the tail heat reaction time 
test and of anticonvulsants on the extensor phase of 
electrically induced convulsions was investigated. 

Following results were obtained (numbers in paren- 

theses refer to multiples by which control sleeping 

times were exceeded with P values of .05 or less): 

EPB, 50 mg/kg, was found to enhance phenobarbital, 

125 mg/kg (2.5), barbital, 300 mg/kg (1.9), pento- 

barbital, 60 mg/kg (5.8), hexobarbital, 60 mg/kg (2.5), 

and chloral hydrate, 300 mg/kg (2.4), but not thiopental, 

50 mg/kg. MPDC, 50 mg/kg, enhanced pentobarbital, 

60 mg/kg (5.7), hexobarbital, 60 mg/kg (5.8), and 

chloral hydrate, 300 mg/kg (3.9); it had no effect on 

phenobarbital, 125 mg/kg, barbital, 300 mg/kg, and 
thiopental, 50 mg/kg. EPDA, 50 mg/kg, enhanced 
only pentobarbital, 60 mg/kg (2.0). The duration of 

morphine (9 mg/kg) action was enhanced by EPB, 50 

mg/kg. However, none of the agents enhanced the 

anticonvulsant action of phenobarbital, Dilantin or 

Mysoline. (Supported in part by research grant B 

1250 from Natl. Inst. of Neurological Diseases and 





Blindness, PHS.) 
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1456. CORRELATION OF CYTOLOGICAL LOCALI- 
ZATION AND FUNCTION OF NEURONAL ACETYL- 
CHOLINESTERASE (AChE): INTERNAL OR 
RESERVE NEURONAL AChE, Tetsuo Fukuda* and 
George B. Koelle. Grad. School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

Previous studies in this laboratory have indicated 
that the total neuronal AChE consists of a functional 
portion, external to a relatively impermeable cellular 
membrane, and an internal or reserve portion (J. 
Pharmacol, 118:420, 1956; ibid., 120:488, 1957), It 
was suggested that the latter represents the source 
for the replacement of the functional enzyme at the 
cell surface. in order to establish the localization of 
the internal AChE with respect to known cytoplasmic 
elements, sections of cat ciliary, stellate and superior 
cervical ganglia were stained either 1) by various 
modifications of the acetylthiocholine method (J. 
Pharmacol, 103:153, 1951), including the use of mild 
fixatives and short incubation periods, or 2) by intra- 
vital methylene blue or standard procedures tor 
selective staining of Nissl substance, Golgi apparatus 
and neurofibrils. Under proper conditions for (1), the 
precipitate representing AChE activity in the cholin- 
ergic neurons had a net-like appearance, and was 
concentrated predominantly in the nucleofugal portion 
of the cytoplasma, It resembled most closely the 
distribution of the Niss] substance in similar neurons, 
The latter may be identical with the endoplasmic 
reticulum (Palay and Wissig, Anat. Rec. 116:301, 
1953), which in turn has been proposed as the cellular 
site of protein-synthesis (Porter, J. Exper. Med, 
97:727, 1953), Findings appear consistent with the 
aforementioned suggestion concerning the function of 
the internal neuronal AChE. 


1457. EFFECT OF MEPROBAMATE AND PHENA- 
GLYCODOL ON SPONTANEOUS AND EVOKED 
BRAIN ACTIVITY IN THE CAT. Hanns Gangloff 
(intr. by Eva King Killam), Dept. of Anatomy, 
Univ. of California Med, Ctr,, Los Angeles. 

The central effect of meprobamate and phenagly- 
codol on various brain systems has been studied in 
unanesthetized curarized cats. The brain electrical 
activity was recorded in cortex, various thalamic 
nuclei and in brain stem reticular formation, The 
effect of the drugs on thresholds for recruiting and 
EEG arousal evoked by stimulation of nucleus cen- 
tralis lateralis of the thalamus, midbrain and bulbar 
reticular formation and sciatic nerve was compared 
to that of mephenesin and barbiturates. Meprobamate 
at 10-30 mg/kg did not consistently alter spontaneous 
EEG of cortex or subcortex, At 40 mg/kg there was 
a slight increase in fast activity with no change in the 
threshold for EEG arousal. The EEG arousal 
response, however, was enhanced and prolonged at the 
threshold voltages. At much higher doses the EEG 
activity was slowed and reticular EEG arousal 
thresholds increased slightly. Recruiting thresholds 
were consistently increased at doses of 10 mg/kg and 
higher. In contrast, phenaglycodol induced generalized 
high voltage slow activity and spindles at doses of 
10-40 mg/kg, but no changes in recruiting or EEG 
arousal thresholds were observed, To locate more 
precisely the site of action of both drugs studies in 
animals with brain lesions will also be reported. 


Gardier 370 


1458. ABOLITION OF VASOPRESSIN TACHY- 
PHYLAXIS. Robert W. Gardier* and Benedict E. 
Abreu, Research Dept., Pitman-Moore Co., Div. 
of Allied Labs., Indianapolis, Ind. 

Preliminary studies, recording mean carotid blood 
pressure in the anesthetized (Na pentobarbital) dog, 
have indicated that the tolerance acutely developed to 
the pressor effect of vasopressin, injected (0.25 U/kg, 
i.v.) at 15-min intervals, or infused at a constant rate 
(0.25 U/kg/min, i.v.) can be prevented by bilateral 
carotid sinus denervation and mid-cervical vagotomy. 
With the baroreceptor innervation intact the vasopres- 
sin pressor response was observed to decrease 60- 
70% from the initial effect on repeated injections, and 
the rise in pressure was short lived when occurring 
from a constant infusion, In a limited number of 
experiments, denervating these buffer areas resulted 
in an increased pressor response to the hormone, 
that was reproducible within +10% on repeated 
injections, and was maintained throughout the periods 
of constant infusion. Bilateral carotid sinus dener- 
vation alone effects an increased response, however, 
gradual decreases, totaling 65% of the initial effect, 
were observed on repeated injections. This decrement 
in pressor activity was restored and reproducibility 
of response was obtained by subsequent vagotomy. 
The influence of hexamethonium chloride on vasopres- 
sin tachyphylaxis was also investigated in an attempt 
to relate sympathetic tone to this phenomenon, but the 
variability of the vasopressin responses obtained at 
the above and smaller doses (0.01 U/kg/min, i.v. 
infusion) preclude any such correlation. 








1459. CEREBRAL SITE OF ACTION OF COMPOUNDS 
WITH CONSPICUOUS PRESSOR AND INOTROPIC 
EFFECTS. John Gatgounis* and R. P. Walton. 

Dept, of Pharmacology, Med. College of South 

Carolina, Charleston. 

Dihydroxybenzenes (catechol, resorcinol, hydro- 
quinone) have been shown to produce unusually marked 
and prolonged increments in heart force and arterial 
pressure in open-chest dog preparations (J. Pharmacol. 
and Exper. Therap. 119:192, 1957). Present studies 
demonstrate these circulatory sympathomimetic effects 
are primarily due to cerebral stimulation. Typical 
pressor and positive inotropic effects were frequently 
obtained when these compounds and pentylenetetrazol 
were injected into the isolated head circulation of dogs 
arranged to receive cerebral transfusions from a donor 
animal essentially according to the procedure described 
by Swiss and Maison (J. Pharmacol. and Exper. Therap. 











105:87, 1952). Movement of blood between donor and 
recipient, in some instances, was regulated by a 
Sigmamotor pump. In a related series of experiments, 
similar responses were obtained when a DeWall bub- 
ble oxygenator was used instead of a donor animal. 
Salivation, pilomotor stimulation and twitching of 
facial muscles commonly accompanied the stimulant 
circulatory effects. Section of buffer nerves did not 
Significantly influence responses. Conversely, injec- 
tion of these compounds into the isolated body circu- 
lation commonly produced depression. Theophylline 
ethylene diamine produced stimulant effects when 
injected into either circulation. In another set of 
experiments with intact circulation, stimulant effects 
of pentylenetetrazol and resorcinol were abolished by 
the sympathetic blockade obtained with epidural 
procaine infusions. (Supported by grants H40(C10) 





and HTS 5200 from Natl. Heart Inst.) 


PHARMACOLOGY 


1460. OXIDATIVE METABOLISM OF DRUGS BY 
VERTEBRATES. L. E. Gaudette,* R. P. Maickel* 
and B. B. Brodie, Natl. Heart Inst., Bethesda, Md, 
La Du et al. (J. Biol. Chem, 214:741, 1955) have 

reported a microsomal enzyme system for the deme- 

thylation of monomethyl-4-aminoantipyrine which 
requires both TPNH and oxygen. Mammalian liver 
microsomes also contain similar systems for the 
oxidation of amphetamine, methylaniline, aminopyrine, 
hexobarbital, and p-ethoxyacetanilide. In the present 
study birds (chickens, pigeons) and reptiles (alliga- 
tors, tortoises) were also found to have a similar 
system for the dealkylation of monomethyl-4- 
aminoantipyrine. However, the metabolism of hexo- 
barbital by these birds and reptiles was not carried 

out by liver microsomes, although the compound did 

disappear in vivo, Four species of fish, several 

frogs (Rana pipiens and Rana esculenta) and salaman- 
ders were found to lack the ability to oxidize any of 
the drugs mentioned above. Instead, these compounds 
were excreted unchanged, presumably through the 
gills of the fish and through the skin of frogs and 
salamanders. These drugs have also been found to 
penetrate into the animals from the surrounding fluid. 

Toads (Bufo marinus), unlike frogs, have skins which 

are not permeable to drugs and these amphibia 

metabolize chlorpromazine, hexobarbital, thiopental, 
amphetamine, monomethyl-4-aminoantipyrine, amino- 
pyrine and antipyrine, Further studies with toad liver 
homogenates indicate that chlorpromazine, amino- 
pyrine and antipyrine are metabolized by mechanisms 
different from those found in mammals, 





1461, INHIBITION OF SPINAL REFLEXES BY 2- 
AMINO-5-CHLOROBENZOXAZOLE (ZOXAZOLA- 
MINE). L. E. Geiger, P. Cervoni and J, Bertino 
(intr. by K. K. Kimura), Clin. Research Div., 

U. S. Army Chemical Warfare Labs., Army Chem- 

ical Center, Md. 

Electrophysiological techniques were employed in 
order to analyze the mode of action of zoxazolamine, 
reported to be a centrally acting skeletal muscle 
relaxant. Interference from possible block at the 
neuromuscular junction or from interaction of afferent 
proprioceptive responses, inherent in techniques of 
muscular recording, were thus avoided, The drug 
was dissolved in polyethylene glycol and administered 
as a 10% solution, No significant blood pressure 
changes were observed in doses up to 50 mg/kg i.v. 
The solvent was without effect upon the responses 
studied. Discharges were recorded from ventral roots 
in response to afferent nerve stimulation in 13 spinal 
cats. The monosynaptic and first polysynaptic spikes 
were found to be unchanged by any i.v. injection con- 
taining less than 20 mg/kg i.v. Above 30 mg/kg the 
amplitudes of these complexes were reversibly 
decreased. The latter polysynaptic spikes were 
reversibly inhibited at doses between 15 and 30 
mg/kg inv. In 9 other spinal cats, the dorsal roots 
were stimulated with intense shocks in order to 
activate repetitive discharges which were recorded 
from thin ventral root filaments, ‘he frequency of 
discharge evoked by the stimulvs and the background 
activity were found to be depressed by doses greater 
than 10 mg/kg i.v. or 3 mg/kg injected into the upper 
abdominal aorta. The duration and degree of depres- 
sion paralleled the dosage. 
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PHARMACOLOGY 


1462. WATER AND MAGNESIUM CONTENT OF 
HEARTS OF RATS ON 3.3',5-TRIODOTHYRONINE, 
Chalmers L. Gemmill, Dept. of Pharmacology, 
Univ. of Virginia, Charlottesville, 

The experiments reported (Fed. Proc. 16:299, 1957) 
describing the heart weights of rats on triiodothyronine 
being greater than in the control group have been con- 
tinued and extended by measuring the water and mag- 
nesium content of hearts from rats with and without 
triiodothyronine in their drinking water. In one 
series, with 40g of triiodothyronine in the drinking 
water for periods ranging from 30 to 40 days the heart 
weights of 6 rats on triiodothyronine averaged 1.38 
gm while in the control series the heart weights of 6 
rats averaged 0.99 gm. The water content of the tri- 
iodothyronine group averaged 78.18% and of the con- 
trol group 78.86%. Preliminary experiments were 
made of the magnesium content of the hearts using a 
large emission spectrograph. The hearts were dried 
and ashed. The ash was mixed with graphite and burnt 
ina D.C. arc. The density of the magnesium line at 
2779.8A was used for the estimation of this element. 
Later, the method of Orange and Rhein (J. Biol. Chem. 
189:379, 1951) using Titan yellow, was employed. 
Using the latter method, the magnesium content of 17 
rats which died on 40 ug of triiodothyronine in their 
drinking water averaged 0.032+01% on a wet weight 
basis while 5 rats not on triiodothyronine sacrificed 
at the same time averaged 0.0400+0.004%. 





1463, RELEASE OF SEROTONIN BY EXTRACTS OF 
MAMMALIAN TISSUES, Nicholas J. Giarman and 
Lincoln T. Potter.* Yale Univ. School of Medicine, 
New Haven, Conn. 

Toh has presented evidence that alkaline extracts 
of several mammalian tissues can cause the release 
of serotonin and histamine from isolated platelets of 
the dog (J. Physiol, 133:402, 1956). We have extended 
this work with a view toward elucidating the source, 
nature, and effect of the active principle(s) of such 
extracts, Mast cells, obtained from a mast cell tumor 
of the mouse (ascites form), were used to test the 
serotonin-releasing potency of the extracts, since these 
cells contain a high concentration of serotonin, Ex- 
tracts of a number of the tissues of the rat were 
active, but the highest activity was found in extracts 
of brain and kidney. Extracts of blood had no activity. 
Extracts of brain containing the equivalent of 5 mg of 
tissue caused the release of 50% of the content of 
serotonin in 15 x 10° mast cells, Small quantities of 
glucose inhibited this releasing action. Dialysis and 
protein precipitation by a number of precipitants 
failed to separate the active material(s) completely 
from protein, (Supported by a grant from Natl. Insts. 
of Health. ) 








Gluckman 


1464, EFFECTS OF VASOCONSTRICTOR AGENTS 

ON CARDIAC EXCITABILITY AND GENERATION 

OF ARRHYTHMIAS, Jerome L. Gilbert,* Gertrude 

Lange* and C. McC. Brooks. Physiology Dept., 

State Univ. of New York College of Medicine, New 

York City. 

Drugs with strong peripheral vasoconstrictor action 
(epinephrine, levarterenol, methoxamine and mephen- 
termine) were administered intravenously to dogs at a 
rate adjusted to maintain arterial blood pressure at 
somewhat hypersensitive levels (140-160 mm Hg). 
These drugs with the exception of methoxamine 
induced ectopic pacemaker action, abnormal spon- 
taneous beats and multiple responses to test stimuli. 
They shortened the refractory period and increased 
diastolic thresholds. Epinephrine and levarterenol 
initially lowered the threshold slightly. Methoxamine 
prolonged the action potential and the absolute 
refractory period, raised theresholds to siimulation 
and slowed A-V conduction significantly. The vagi 
were cut. In other experiments stimuli were delivered 
to both the right and left ventricles at such intervals in 
the same cycle as to permit generation of an extra 
systole in both chamber walls. Under control condi- 
tions even changes in time sequence of the two testing 
stimuli (S, and S2) caused only single responses. When 
blood pressure was held at a level 30-50 mm above 
control values by epinephrine, levarterenol and mephen- 
termine multiple extrasystoles or fibrillation almost 
invariably occurred at certain intervals of separation 
of S; and S2 but when methoxamine was given there 
was no indication of increased vulnerability to fibril- 
lation by stimulation of multiple foci. (Supported by 
grant from Life Ins. Med. Res. Fund. Levarterenol, 
Sterling Winthrop Res. Inst., mephentermine, Wyeth 
Lab., Inc.; methoxamine, Burroughs Wellcome Co.) 








1465, REVERSAL OF IPRONIAZID INHIBITION OF 
MONOAMINE OXIDASE. Melvyn I. Gluckman and 
Amedeo S, Marrazzi. VA Research Labs, in 
Neuropsychiatry, Pittsburgh, Pa. 

Previously reported evidence (Zeller et al., J. 
Biol. Chem, 214:267, 1955; Davison, Biochem, J. 
67:316, 1957) suggests that the iproniazid (ITH) inhi- 
bition of monoamine oxidase (MAO) is ordinarily 
irreversible, In light of the rapidly reversible ipsi- 
lateral inhibitory effect by ITH on both the electro- 
corticogram and transcallosally evoked cortical 
potential (Gluckman et al,, Science 126:448, 1957) 
following intracarotid injection it was felt that in vivo 
reversal of the demonstrated MAO inhibition may 
occur. The evidence to be given indicates that the 
presence of substrate convers reversibility upon the 
enzyme-inhibitor complex. The following types of 
experiments were performed. a) The MAO activity 
of washed substrate-free rat liver mitochondria 
showed approximately 50% inhibition in the presence 
of 1 x 10-4 M IIH and 2 x 10-3 M tyramine hydro- 
chloride (Tyr) as substrate, b) Washed substrate- 
free mitochondria incubated with ITH alone, washed 
again and followed by incubation with added substrate 
showed about the same degree of inhibition, c)Washed 
substrate-free mitochondria incubated with ITH and 
added substrate, washed again and followed by incu- 
bation with substrate showed a reversal of inhibition 
ranging from 50% to 100% depending upon the experi- 
mental conditions. Evidently reversal can be demon- 
strated. Thus in the absence of substrate in the first 
incubation (b) washing was ineffective in causing a 
reversal of enzyme inhibition. In the presence of 
substrate (c) washing produced reversal. 

















Goldstein 


1466. TURNOVER OF P*? IN RNA AND "PROTEIN" 
DURING AMINO ACID DEPRIVATION IN AN 
AUXOTROPH OF ESCHERICHIA COLL Avram 
Goldstein, Dora B. Goldstein* and Beverly J. 
Biown.* Cancer Chemotherapy Lab., Dept. of 
Pharmacology, Stanford Univ., Stanford, Calif. 
Further experiments have clarified certain aspects 

of the RNA breakdown induced by amino-acid deri- 

vation in a leucineless mutant of E. coli K12 (Fed. 

Proc. 16:300, 1957). Uniformly labeled cells were 

harvested from a mineral medium containing glucose, 

leucine, and P*? , washed, and divided into 2 portions. 

One was disrupted by sonic oscillation, suspended in 

cold TCA, and immediately carried through a com- 

plete Schneider-Schmidt-Thannhauser fractionation. 

The other portion of cells was re-incubated in non- 

radioactive medium from which leucine had been 

omitted. After 90 min, during which there was about 

10% increase of dry weight, the cells were harvested 

and worked up as above. Although the present experi- 

mental design differs somewhat from that previously 
reported, the earlier findings are confirmed. There 

is a net increase of P (as well as ribose and u.v.- 

absorbing compounds) in the acid-soluble, phospho- 

lipid, DNA, and protein fractions, accompanied by a 

decrease of 0-12% in the RNA fraction. The specific 

activity data show that regardless of the extent of net 

P decrease, about 20% of the initial RNA P*? has been 

lost, and at least half of this appears in the culture 

medium. The decreased specific activity of the RNA 
indicates that the observed breakdown under these 
conditions occurs in the cells during the amino acid 
deprivation and not during the work-up. The extent 
of exchange in the other fractions (after correction 
for net P increases) was approximately: acid-soluble 

60%, phospholipid 30%, DNA 17%, protein 40%. 








1467. EFFECT OF NH,Cl, ETHIONINE AND METHI- 
ONINE ON RENAL GLUTAMINASE I ACTIVITY 
AND URINARY pH. L. Goldstein (intr. by C. J. 
Kensler). Dept. of Pharmacology and Exptl. 
Therapeutics, Boston Univ. School of Medicine, 
Boston, Mass. 

Intragastric administration of 20 mEq NH4Cl/kg/ 
day to guinea pigs for 2 days increased renal glu- 
taminase I activity (RGA) 40% above control values. 
The rise in enzyme activity could be completely 
inhibited by the simultaneous administration of DL- 
ethionine (2 mM/kg/day i.p.). Injection of this dose 
of DL-ethionine alone did not significantly effect basal 
RGA or ammonia excretion. Furthermore, acidifica- 
tion of the urine after an acute acid load was as great 
in animals receiving DL-ethionine and NH4Ci as in 
those receiving NH4Cl alone. Administration of DL- 
methionine along with DL-ethionine (2 mM/kg/day i.p. 
of each) and 20 mEq NH,Cl/kg/day produced an 
increase in RGA that was no different from that 
produced by NH,Cl alone. The results suggest that 
increased RGA following chronic administration of 
NH,Cl is the result of increased enzyme synthesis. 
Studies on other urinary acidifying agents are in 
progress. 





PHARMACOLOGY 


1468. INFLUENCE OF VISCOSITY ON META- 
CHRONAL RHYTHM OF CILIA, Robert E. 
Gosselin, Dept. of Pharmacology and Toxicology, 
Dartmouth Med. School, Hanover, N. H. 

Gill filaments isolated from marine mussels 
(Mytilus edulis and Modiolus demissus) were mounted 
in a plastic perfusion cell and bathed in running sea 
water while being observed through a microscope. 
The field of observation was illuminated by a variable- 
frequency stroboscopic lamp. By adjusting the flash 
rate of this calibrated electronic stroboscope until 
the lateral cilia appeared to stand still, their beat 
frequency was revealed. In various tests, frequencies 
between 6 and 30 cps were observed. Modiolus gill 
furnished stabler preparations than Mytilus. The 
viscosity of sea water was raised by dissolving vary- 
ing amounts of the uncharged polymer polyacrylamide, 
Short exposures to viscosities as high as 15 centipoise 
(about 2% polymer) had no effect on beat frequency of 
cilia, or else arrested them completely. The ampli- 
tude of the beat, however, was consistently reduced. 
At the same time the metachronal wavelength and 
wave transmission velocity increased markedly. 

This unexpected finding was confirmed in micro- 

photographs. Concepts about the nature of meta- 

chronism will be discussed in the light of these and 
related observations. 


1469. INTERACTION OF BISQUATERNARY AND 
PHOSPHONATE ANTICHOLINESTERASES, B. 
Gothelf,* Alexander G. Karczmar and K, Blachut.* 
Dept. of Pharmacology and Therapeutics, Stritch 
School of Medicine, Loyola Univ., Chicago, Ill. 
Effects of interaction between anticholinesterases 

are controversial, Frawley, Fuyat, Hagan, Blake and 

Fitzhugh (J. Pharmacol. and Exper. Therap. 121:96, 

1957) reported potentiation rather than additive 

synergism for mouse toxicity and cholinesterase 

inhibition by phosphonate insecticides, especially 
marked in case of EPN and malathion. Lands, Hoppe, 

Karczmar and Arnold (ibid., 119:541, 1957) reported 

potentiation (mouse inclined screen technique) with 

neostigmine and oxamide bisquaternaries. On the 
other hand, the American Cyanamid Co, reported 

additive synergism only (Report No. 57-4, 1957). 

Accordingly, phosphonates and bisquaternaries were 

bioassayed against specific neuroeffectors such as 

vagal ganglionic and myoneural synapses rather than 
in whole animals. Generally, potentiation rather than 
addition was observed. Its extent depended on partic- 
ular drug combination and on the neuroeffector. It was 
marked for neostigmine and bisquaternary combinations 
at the cat neuromyal junction, the AEDso values being 

5-10 times less than expected on the basis of addition. 

Phosphonates potentiated each other, particularly at 

the vagus and sympathetic ganglia. Even in the case 

of relatively ineffective combinations (EPN and 
methylparathion) the AED<s9 values were 2-3 times 
less than expected on the basis of addition (dogs). The 
possibility that this potentiation may be due to inter- 
ference with metabolic disposition (Dubois, personal 
communication) of one ACh-ases agent by the other is 

investigated. (Supported in part by PHS Grant B-1368.) 
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PHARMACOLOGY 


1470. MULTIPLE TIME CONCENTRATION CURVES 
IN URINE AND RENAL VENOUS BLOOD AFTER 
RAPID INJECTION INTO THE RENAL ARTERY. 
Irving Green and J. M. Soo (intr. by R. P. 
Ahlquist). Depts. of Physiology and Pharmacology, 
Med. College of Georgia, Augusta. 

The left renal artery, vein and ureter of mongrel 
dogs anesthetized with morphine and pentobarbital 
were exposed retroperitoneally. The ureter was can- 
nulated before and the vein after heparin administra- 
tion. The venous blood was directed through one arm 
of a T-cannula into a jugular vein except during a 
"run" when it was shunted into a series of sampling 
tubes mounted on a kymograph moving at constant 
speed. At zero time various combinations of the 
materials studied (T-1824, inulin, PAH, and crea- 
tinine) were injected as a single slug into the renal 
artery through an indwelling 26-gauge needle. Urine 
collections were made at 1-min intervals commencing 
at zero time and continuing for at least 30 min. The 
collected blood was centrifuged immediately and 
aliquots of plasma were de-proteinized. The neces- 
sary colorimetric analyses were subsequently car- 
ried out on these de-proteinized samples. The urine 
samples were diluted and analyzed for the same sub- 
stances. Simultaneous plots of concentration vs. time 
for both plasma and urine washouts were used to 
calculate blood flow, space of distribution (for T-1824 
this is the actively circulating blood volume) and 
recovery of the substances used. An attempt has been 
made to interpret the findings. (Supported by Grant 
H-240 from Natl, Heart Inst., and the Life Insurance 
Med. Research Fund.) 





1471. RELATIVE CALORIGENIC AND ANTI- 
GOITROGENIC POTENCIES OF D- AND L-3:5:3'- 
TRIIODOTHYRONINE IN THE RAT. Cyrus M. 
Greenberg,* Dorsey E. Holtkamp, Alice Zavaly- 
driga* and James F. Kerwin.* Research and 
Development Div., Smith Kline and French Labs., 
Philadelphia, Pa. 

L-3:5:3' -triiodothyronine and D-3:5:3'-triiodo- 
thyronine were assayed for their calorigenic and anti- 
goitrogenic activities. Calorigenic activity (Endo- 
crinol 56:93, 1955) was determined in intact male 
rats (140 gm) following a 3-day subcutaneous admin- 
istration of L-triiodothyronine (10, 30, 75, or 150 
Y/kg/day) or D-triiodothyronine (75, 150, 300, or 600 
y/kg/day). Controls were run concurrently. Fasting 
oxygen consumption levels were determined on the 
4th day. Anti-glitrogenic activity was investigated in 
male rats (120 gm) given 0.1% thiouracil in the drink- 
ing water for 10 days along with daily subcutaneous 
injections of L-triiodothyronine (0.25, 0.40, 0.70, 1.2, 
2.5, 4.0, or 7.0 y /kg/day) or D-triiodothyronine (6.0, 
1.5, 11.25, 18.75, 30, or 45 y/kg/day), Tests on un- 
treated controls and animals receiving thiouracil 
alone were run concurrently. Thyroid gland weights 
were recorded at the time of autopsy on the 11th day. 
In both assays, both drugs elicited increasing 
Tesponsiveness as the dosage was elevated. On the 
basis of log dose-response curves, D-triiodothyronine 
had 1/6 to 1/4 the calorigenic and 1/20 to 1/10 the 
anti-goitrogenic activity of L-triiodothyronine, In 
addition, the maximal calorigenic activity of D- 
triiodothyronine was somewhat lower than that of L- 
triiodothyronine. 

















Grossman 


1472. BULBOCAPNINE CATATONIA IN MICE. 
E. Greig, Robert A. Walk* and Anna J, 

Gibbons.* Pharmacology Dept., Research Div., 

The Upjohn Co., Kalamazoo, Mich. 

Mice were injected intraperitoneally with an 
aqueous solution of bulbocapnine (125 mg/kg) and the 
time the mouse would hang by its paws from a small 
rod placed in a horizontal position about 6 in, above 





. the bench, was measured. This catatonia was antago- 


nized by several types of compound, namely by cocaine, 
which was reported by Huchman and Richter (Arch. 
Neurol. Psychiat. 29:499, 1933) to antagonize bulbo- 
capnine catatonia in monkeys, by and 
scopolamine, which potentiated bulbocapnine catatonia 
in monkeys (Buchman and Richter) by the sympathetic 
amines, amphetamine and desoxyephedrine, by Ritalin, 
Meratran and to some extent by Arecoline. It was not 
antagonized by chlorpromazine, phenobarbital, nor 
physostigmine. Neither phenobarbital, chlorpromazine, 
LSD, morphine nor physostigmine produced a catatonia 
according to the criteria used in these experiments. 
Bulbocapnine resembles LSD, bufotenine and mescaline 
in showing a preferential inhibitory effect on the 
pseudocholinesterase as compared with the true 
cholinesterase, but there is no proof that this action 
can be correlated with the effects of these drugs on 

the CNS. 


1473. COMPARATIVE TESTING OF DAYTIME 
SEDATIVES AND HYPNOTIC MEDICATIONS. 
Arthur J. Grossman,* Robert C, Batterman and 
Paul Leifer.* New York Med, College, New York 
City. 

Utilization of ambulant patients with anxiety states 
of varying intensity allows determination of daytime 
sedative control and hypnotic effectiveness of various 
medications. Emphasis is upon chronic administra- 
tion to evaluate development of tolerance, cumulative 
effectiveness and toxicity. Duplication of usage 
according to patient's need reflects a greater accuracy 
of clinical evaluation rather than reliance upon arti- 
ficial experimental design. Studies were performed 
with placebo, phenobarbital, Butabarbital, Doriden, 
meprobamate, proclorperazine and acetyl carbromal. 
Butabarbital was found to be the most effective 
sedative which will produce satisfactory daytime 
sedation and hypnosis, with minimal occurrence of 
untoward reactions. Large nighttime hypnotic doses 
are unnecessary in the majority of patients. For the 
treatment of insomnia, if sedative agents are indicated, 
the administration of a daytime sedative dose is the 
preferred method of therapy. 











Gruber 


1474. METHAMPHETAMINE AND ANALGESIA. 
Charles M. Gruber, Jr. and Melvin DeWeese.* 
Lilly Lab. for Clin. Research, Indianapolis, Ind., 
and Louisville Gen. Hosp., Louisville, Ky. 
Twenty-one patients with chronic painful disease 

were administered all combinations of 2 groups of 4 

medications. Each combination was given 5 times 

daily for 4 days. At the end of each day the patients 
were questioned as to the number of hours of severe, 
moderate, and slight pain they endured during the 
previous 24 hr. Analysis of the data indicates that 

Significantly more pain was reported when blank 

capsules were given than when 450 mg of acetyl- 

Salicylic acid, 300 mg of acetophenetidin, or 225 mg 

of acetylsalicylic acid plus 160 mg of acetophenetidin, 

were given. Thirty mg of amobarbital sodium had no 

Significant effect upon the reports of pain. Five mg 

of methamphetamine hydrochloride significantly 

reduced the reported pain. 





1475. ANTAGONISM OF CYANIDE INTOXICATION 
BY CHLORPROMAZINE. Paul S. Guth* and 
Morris A, Spirtes. Dept. of Pharmacology, 
Hahnemann Med. College, Philadelphia, Pa. 

The chemical resemblance of methylene blue and 
chlorpromazine is an obvious one. This resemblance 
led us to speculate whether chlorpromazine and 
methylene blue might have similar biological effects. 
If such a similarity were demonstrated it might lead 
to an elucidation of the mode of action of the pheno- 
thiazine tranquilizers. Pigeons, being the classical 
cyanide intoxication animal, were pretreated with 
either chlorpromazine, chlorpromazine sulfoxide, 
promazine, promethazine or reserpine; 15 min after 
the administration of the above-mentioned drugs, 
cyanide was injected in lethal concentrations, The 
animals were observed until dead. Total protection 
was obtained by chlorpromazine, promazine and 
promethazine in 50 mg/kg doses against a fatal 3 
mg/kg dose of potassium cyanide. Attempts to 
explain the antidotal property of the phenothiazines by 
methemoglobin production, by a by-passing of cyanide- 
inhibited enzymes, by competition of phenothazines 
and cyanide for enzyme sites, and by the complexing 
of chlorpromazine with cyanide or the cytochromes, 
failed, The inhibition of mitochondrial permeability 
by chlorpromazine was previously demonstrated by 
us. This inhibition led us to speculate that chlor- 
promazine was not allowing the cyanide to enter the 
mitochondrion. Indeed, the inhibition of permeability 
might well explain some of the biochemical actions of 
chlorpromazine. We have been unable to demonstrate 
such an antagonism by chlorpromazine of cyanide at 
the mitochondrial membrane. The possibility remains 
that this antagonism may occur at other membranes. 
The means by which the phenothiazines antagonize 
cyanide intoxication remain unexplained. 
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1476. CHOLINESTERASE CONTENT AND TOTAL 
VOLUMES OF PACKED ERYTHROCYTES OF 
RATS BLED REPEATEDLY BY HEART PUNC- 
TURE. Ernest C. Hagan, Paul M. Jenner and 
William I. Jones (intr. by Bert J. Vos). Div. of 
Pharmacology, Food and Drug Admin., Washington, 
D. C. 

Rats (200-300 gm) of both sexes were bled by heart 
puncture 6 times on alternate days using a 1- or 2-cc 
tuberculin syringe fitted with a 1-in, 22-gauge hypo- 
dermic needle. Syringes were initially rinsed with 
0.1% heparin solution, and 1 cc blood was withdrawn 
and mixed with a 0,1 cc of the heparin solution con- 
tained in 10 x 75 mm culture test tubes, After 
centrifuging and discarding plasma, 0.2 cc cells were 
lysed in 4.8 cc water, Cell cholinesterase levels were 
determined by Frawley's modification of a method 
described by Michel, and packed cell volumes by the 
Gust-Siler technique. Determinations were made on 
the 1st and 6th bleedings. Cholinesterase levels were 
unchanged by treatment. Packed cell volumes showed 
a decrease from a normal of 46% to 42%, and had 
returned to normal 10 days later. Eighteen per cent 
of the rats succumbed from the heart puncture 
procedure. 


1477. MUSCLE FATIGUE IN X-IRRADIATED RATS, 
Thomas J, Haley, A. M. Flesher* and N. Komesu,* 
Atomic Energy Project, School of Medicine, Univ. 
of California, Los Angeles. 

Previously several investigators have shown that 
ionizing radiation can reduce exercise performance 
in various animals. Perhaps this change in perform- 
ance is related to increased adrenal cortical function 
with the result that adrenal exhaustion may occur, 
Ingle (Endocrinology 34:191, 1944) observed a similar 
type of decreased muscle responsiveness in adrenal- 
ectomized animals subjected to faradic stimulation, 
With the Ingle test, we have observed a loss in muscle 
responsiveness, increased fatigability and decreased 
work output in both Wistar and Long-Evans rats 
subjected to 600 r acute whole body X-irradiation. 
These effects increase with time post-irradiation, 
Strain differences were apparent in both normal and 
irradiated animals. The administration of ACE 
(1 ml = 100 ug of hydrocortisone) in two 0.5-ml doses 
4 hr apart did not improve performance, It has been 
postulated that the poor performance of the irradiated 
animals is related to a lack of glycogenolysis, poor 
intestinal absorption of glucose and circulatory 
collapse. (Performed under Contract AT-04-1-GEN- 
12 with U. S. Atomic Energy Comm.) 








14 


SaeSPRBIFSEFSSesezes 


wit! 








ATS. 
nesu.* 
Univ. 





that 
ance 
form- 
action 
ir. 
imilar 
‘enal- 
tion, 
muscle 
pased 
; 

on, 

on, 

| and 


doses 
, been 
idiated 
00r 


-GEN- 








PHARMACOLOGY 


1478. CHRONIC TOXICITIES OF TWO FOOD 
COLORS: FD&C YELLOW NOS. 3 AND 4 
(YELLOW AB AND YELLOW OB). Walter H. 
Hansen,* O. Garth Fitzhugh and Arthur A, Nelson,* 
Div. of Pharmacology, Food and Drug Admin., 
Washington, D. C. 

In a 2-yr experiment, Osborne-Mendel weanling 
rats, 24 per group, equally divided by sex, were 
started on 0, 500, 1000 or 2500 ppm FD&C Yellow 
Nos. 3 and 4. Increased mortality, stunted growth, 
and anemia occurred at 2500 ppm. Gross examina- 
tion showed right-sided cardiac hypertrophy and 
dilatation of both ventricle and atrium; subcutaneous 
edema, hydrothorax, and ascites in rats on the two 
higher dosages, especially at 2500 ppm. Right-sided 
cardiac thrombi sometimes occurred. Histologically, 
the right side of the heart showed myocardial hyper- 
trophy, with essentially no other changes. Liver 
damage was not as pronounced as the cardiac changes. 
The 500 ppm dosage of either color showed no 
demonstrable effect. In a 1-yr experiment, 6 dogs 
were fed each color at 500, 1000 or 5000 ppm in their 
diet. After 1 dog on 5000 ppm of Yellow No. 4 died 
within a week, this level was reduced to 1000 ppm. 
One dog on Yellow No, 3 had to be sacrificed after 1 
week on 1000 ppm. Except for some weight loss in 
all dogs at the 5000 ppm dosage and several at 1000 
ppm, gross changes were relatively slight. Histo- 
pathological examination of tissues revealed various 
changes in the 2 dogs autopsied early, and slight 
changes in the remaining dogs on Yellow No. 4. 





1479. DRUG MODIFICATION OF RUNWAY BEHAVIOR 
OF MICE AS INFLUENCED BY AN AVERSIVE 
STIMULUS. Harley M. Hanson, James A. 
Huntzinger and John J. Witoslawski (intr. by 
Charles A. Winter), Merck Inst. for Therapeutic 
Research, West Point, Pa, 

Eighty albino mice were trained to run a short 
elevated runway to positive reinforcement. After 25 
trials spaced over a period of 10 days, the mice were 
split into 4 equal groups. Chlorpromazine, admin- 
istered at i.p. doses of 0, 2, 4 and 6 mg/kg, produced 
a systematic and significant increase in running time, 
ranging from a 30% increase for the 2 mg/kg group 
to a 30-fold increase for the 6 mg/kg group. A 
second experiment consisting of two additional trials 
was also run on the same animals, While the mouse 
was eating the reinforcement at the end of the first 
of these trials a photoflood lamp adequate to produce 
freezing and/or withdrawal was turned on directly 
above the animal. On the trial following the presen- 
tation of the light the control animals showed a sig- 
nificant increase in running time of some 400%. The 
drugged animals showed smaller increases in running 
time, depending on the dose level of the drug, with the 
4 mg/kg group evidencing an actual speeding up of 
Tunning. In terms of absolute running times the 
drugged animals were running as fast or faster than 
the controls. On the basis of the data it would seem 
that chlorpromazine either: 1) prevented the setting 
up of some condition resulting from the light stimulus, 
which increased the running times of the untreated 
mice; or 2) prevented the operation of some condition 
Set up by the aversive stimulation. 











Hart 


1480, DETOXIFICATION OF FURFURYLIDENE- 
ACETONE BY ERYTHROCYTES. M. G. Hardinge 
and B. R. Marsh (intr. by C. M. Gruber), Dept. of 
Pharmacology, College of Med, Evangelists, Loma 
Linda, Calif. 

Furfurylideneacetone (furfuralacetone; FFA) when 
added to whole blood (dog) rapidly disappears as 
determined by spectrophotometric assay of extracts 
with organic solvents (alcohol, ether, chloroform). 

The maximum uptake of FFA is approximately 800 

ug/ml of blood. Once FFA has been removed by 

blood, it cannot be recovered by the methods employed. 

It was found that the erythrocyte fraction was respon- 

sible for the removal of FFA, and that some constituent 

of plasma accelerated the rate of disappearance. The 
addition of 0.4% glucose to whole blood or erythrocytes 
suspended in Kreb's ringer phosphate buffer further 
enhances the rate of removal, as does an atmosphere 
of oxygen. The rate of disappearance was found to be 
proportional to the concentration of intact red blood 
cells. Hemolysis, low temperature, enzyme inhibitors, 
as parachloromercuribenzoate, retard the uptake of 

FFA by red blood cells. 





1481, COMPARISON OF INFLUENCE OF ANTI- 
EPILEPTICS ON CEREBRAL SYNAPTIC ACTION 
OF GAMMA-AMINOBUTYRIC ACID. E. Ross Hart 
and Amedeo S. Marrazzi, VA Research Labs. in 
Neuropsychiatry, Pittsburgh, Pa. 
Gamma-aminobutyric acid (GABA), as a natural 

constituent of mammalian brain and a cerebral 

synaptic inhibitor, seems implicated in the control of 
cerebral excitability, We have been able to study the 
action of blood borne GABA (common carotid injection) 
by measuring its reduction of evoked cortical poten- 
tials and of the ECG. We have found that the prompt 
and transient synaptic inhibition can be prolonged by 
diphenylhydantoin (Dilantin) in a dose that per se does 
not affect transmission. Since this increase of inhibi- 
tion would be in keeping with the reduction of excita- 
bility or antiepileptic action exercised clinically by 

Dilantin, we have extended these studies to include a 

survey of the relation of the action of other anti- 

epileptics to the cerebral influence of GABA. We are 
examining the possibility that modification of the 
crrebral synaptic inhibitory action of blood borne 

GABA will prove to be a very appropriate and 

sensitive bioassay for antiepileptic action, and that 

parallelism between this form of bioassay and clinical 
data would be confirmatory of a suggested role of 

GABA in epilepsy. Clinical antiepileptic efficacy 

without an influence on GABA would then indicate 

forms of epilepsy in which GABA metabolism does 
not play a critical role. Establishment of this last 
would make such drugs useful as tools in subdividing 
the epilepsies and therefore in their diagnosis as well 
as therapy. 





Harvey 


1482. GANGLIONIC STIMULANT SELECTIVITY OF 
HETEROCYCLIC ETHYLTRIMETHYLAMMO- 
NIUMS. S. C. Harvey, R. K. Orkand,* S. Y. Chou* 
and W. Herz.* Dept. of Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City, and Dept. 
of Chemistry, State Univ. of Florida, Tallahassee. 
Beta-(2-pyrrole) ethyltrimethylammonium (I), 6- 

(1-pyrrole) ethyltrimethylammonium (II), 6-(1- 

pyrrole) propyltrimethylammonium (III), 1-phenyl-2- 

pyrrolemethylammonium (IV) and §-(5-methoxy-2- 
thienyl) ethyltrimethylammonium (V) elicited in the 
cat depressor responses at low doses and depressor 
followed by pressor responses at higher doses. 

Depressor responses were abolished by atropine but 

not by hexamethonium. The locus of the pressor 

responses was below the brain stem and proximal to 
the neuroeffector junction, as judged by the inefficacy 
of high spinal section and by blockade by hexametho- 
nium; however, one-magnitude larger doses of 
hexamethonium were required to block the pressor 
effects of I, Il and V than to block equieffective but 
one-magnitude smaller doses of 1, 1-dimethyl-4- 
phenyl-piperazinium (DMPP). Atropine, 1.5 mg/kg, 

decreased pressor responses to I, II and V up to 60%, 

but atropine increased pressor responses to DMPP. 

Adrenalectomy hardly affected the pressor responses 

to I and V but decreased variably those to II. After 

cervical sympathectomy I, II and V failed to induce 
mydriasis and contraction of the nictitating membrane. 

Heart rate was increased by I and II even after cardiac 

sympathetic denervation. Experiments with phenoxy- 

benzamine suggest more pressor reversal with DMPP 
than with I, I and V. The ganglionic stimulant effects 
of I, I! and V on the guinea pig ileum are also relatively 
resistant to hexamethonium. I to V stimulated respi- 
ration, III induced skeletal muscle fasciculations and 
marked salivation. 





1483. ACTIVATION OF ADRENAL PHOSPHORYLASE 
BY ACTH. Robert C. Haynes, Jr. (intr. by Earl W. 
Sutherland). Dept. of Pharmacology, School of 
Medicine, Western Reserve Univ., Cleveland, Ohio. 
Studies have been carried out to elucidate the 

mechanism by which ACTH activates the enzyme 

phosphorylase in the adrenal cortex. It has been found 
that when ACTH is added to adrenal corticai tissue 
slices incubated in a simple salt solution, the con- 
centration of cyclic adenine nucleotide (Sutherland et 
al., J. Biol. Chem., in press) is greater within the 
slices than it is in comparable control slices. When 
cyclic adenine nucleotide (10~* M) is added to incu- 
bating adrenal cortical slices, there is an activation 
of phosphorylase enzyme within the slices equivalent 
to or greater than the activation observed when ACTH 
is added. This evidence suggests ACTH stimulates 
the accumulation of cyclic adenine nucleotide which in 
turn activates phosphorylase. Thus the action of ACTH 
on adrenal phosphorylase appears to be similar to the 
mechanism by which glucagon and epinephrine activate 
phosphorylase in the liver. (Supported in part by PHS 

Grant No. A-1256 C.) 
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1484, TOXIC EFFECTS OF SODIUM SELENITE ON 
THE CARDIOVASCULAR SYSTEM. Max Heinrich 
and D. M, MacCanon,* Univ. of South Dakota, 
Vermillion. 

Toxic doses of sodium selenite are reported to pro- 
duce either no effect on the systemic blood pressure 
or a sustained hypotension, Pentobarbital-anesthetized 
dogs breathing either oxygen or room air received 
sodium selenite intravenously. Vascular pressures 
were recorded using pressure transducers. Since the 
response depends upon the dose of selenite, dosage is 
considered to be either low (0.1-1.0 mg/kg Se as 
selenite) or high (1.5-10.0 mg/kg Se). Doses less than 
0.1 mg/kg Se are only rarely active. Femoral arterial 
hypotension follows high doses. Low doses effect a 
gradual elevation of femoral pressure continuing until 
the terminal fall. The response appears to be influe 
by: 1) vasodilatation following high doses; 2) suspected 
"epinephrine" release after both high and low doses; 
and 3) toxic effects produced by low and high doses 
apparently unrelated to the cardiovascular system 
per se. All doses elevate the pulmonary arterial 
pressure, The elevation develops gradually after low 
doses, High doses result in a prompt rise, after 
which the pressure falls, but remains elevated until 
terminus. After a temporary acceleration cardiac 
slowing predominates. Bradycardia develops late and 
may either become more marked or give way to 
tachycardia and fibrillation. Marked EKG changes 
occur. These and other cardiovascular effects of 
selenite will be presented. 





1485. EFFECT OF NALORPHINE ON CONCENTRA- 
TION OF N-C!4 METHYL LABELED LEVOR- 
PHANOL IN PLASMA AND BRAIN OF RATS, Jane 
Heng* and L, A. Woods. Dept. of Pharmacology, 
Univ. of Michigan Med. School, Ann Arbor. 

The concentrations of free N-C14 methyl labeled 
levorphanol in plasma and brain were determined by 
the method described previously (Fed. Proc. 16:348, 
1957). A single blood sample from the abdominal 
aorta and the entire brain were removed from each 
rat anesthetized with ether just prior to sacrifice. 
Duplicate analyses were made on each sample of 
plasma and brain tissue. A group of 5-9 male rats 
(Sprague-Dawley strain, weighing approximately 245- 
310 gm) was sacrificed at each of several intervals 
varying from 30 min to 12 hr after a subcutaneous 
injection of 2 mg/kg (as free base) of N-C!* methyl 
labeled levorphanol tartrate. Maximum concentrations} 
in plasma and brain occurred 90-120 min after injec- 
tion. One group of 9 rats was injected with 1 mg/kg 
of nalorphine HCl subcutaneously 90 min after the 
usual dose of the labeled drug and sacrificed 20 min 
later. The mean plasma concentration of 76+21 
(+S.D.) mug/ml in this group after nalorphine was 
significantly different (P value of 0.015) from 102+18 
mug/ml found in the control group receiving only 
levorphanol, Similar results were obtained in a group 
of 6 rats injected with a total dose of 6 mg/kg of 
nalorphine HCl, 2 mg/kg s.c., 30 min before, at the 
same time, and 60 min after the usual dose of labeled 
levorphanol, In neither group of nalorphine-treated 
rats was the mean brain concentration of labeled 
levorphanol significantly different (single dose of 
nalorphine, 132+39 mug/gm; repeated doses of 
nalorphine, 129+21 mug/gm) from that in the control 
group (142+29 mug/gm), (Supported in part by Grant 
B-625, Div. of Research Grants, PHS.) 
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1486. INFLUENCE OF ENDOCRINES ON TISSUE 
CHOLESTEROL IN RATS. Roy G. Herrmann and 
Cheng-Chun Lee. Lilly Research Lab., Indianap- 
olis, Ind. { 

Previously it was demonstrated that thyroidectomy 
markedly increased serum and liver cholesterol 

levels and that vitamin D administration produced a 

slight but further increase. In the present investi- 

gation the effect of ovarectomy, hypophysectomy and 
hypophysectomy-thyroidectomy on serum, liver and 
aorta cholesterol levels of female Holtzman rats was 

studied. The diets were fed ad libitum for 8 wk: a)2% 

cholesterol, 10% corn oil and 88% purina laboratory 

chow with and without 400 U of vitamin D/gm of diet, 
and b) 2% cholesterol, 98% High Carbohydrate Test 

Diet obtained from General Biochemicals, Inc. with 

and without vitamin D as above. The tissue cholesterol 

levels of the ovarectomized rats on the high carbohy- 
drate diet were not significantly different from those of 

normal rats on the same diet, and again vitamin D 

administration resulted in higher cholesterol concen- 

trations, especially in the liver (Lee and Herrmann, 

Fed, Proc., this issue), Hypophysectomy resulted in 

tissue cholesterol levels not significantly different 

from those of thyroidectomized rats (ibid.) when the 
high carbohydrate diet was fed. On the corn oil diet 
liver cholesterol of hypophysectomized animals was 
about twice (8385+830 mg/1000 gm wet tissue) that of 
thyroidectomized rats on the same diet. Hypophysec- 
tomy-thyroidectomy produced higher serum cholesterol 
levels than those obtained with hypophysectomy alone, 
indicating that the hypercholesterolemic response to 
hypophysectomy cannot be explained entirely on the 
basis of a loss of TSH. 





1487, PROTECTION AGAINST SHOCK INDUCED BY 
MESENTERIC ARTERY OCCLUSION. S. G. 
Hershey, S. Lanza,* E. A. Rovenstine and S. Baez. 
Dept. of Anesthesiology, New York Univ.-Bellevue 
Med. Ctr., and Levy Fndn., Beth Israel HOsp., 

New York City. 

Temporary occlusion (75 min) of the superior 
mesenteric artery resulted in irreversible shock in 
17% of rats within 48 hr after release of the occlusion, 
Autopsy revealed splanchnic congestion most marked 
in the ileum and liver. Pretreatment with dibenzyline, 
GD-131 or chlorpromazine reduced mortality to 45, 

40 and 23% respectively. In protected rats the initial 

splanchnic congestion which followed release of 

occlusion regressed progressively and disappeared 
after 6-10 hr. In selected experiments blood pres- 
sure, hematocrit and tissue temperatures were 
monitored and the circulation of the jejuno-ileal region 
was observed microscopically before, during and 
following arterial occlusion. In controls restoration of 
blood flow in the muscular and submucous plexus of 
vessels was temporary being followed by distension of 
the venous plexus with ultimate stagnation and petechial 
formation. Protected rats showed progressive resto- 
tration of flow, decrease in congestion and few petechiae 

While the exact mechanism whereby these drugs afford 

protection remains unknown their capacity to eliminate 

vascular pooling following localized ischemia is proba- 
bly a significant factor in their beneficial effect. 
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1488. MARSILID METABOLISM. Sidney Hess and 
Herbert Weissbach (intr. by S. Udenfriend), Natl. 
Heart Inst., Bethesda, Md. 

Marsilid is known to inhibit monoamine oxidase 
(MAO) both in vitro and in vivo, Studies on the phys- 
iological disposition and metabolism of Marsilid are 
essential in order to obtain more information on the 
mechanism of action of this drug. A relatively specific 
assay for Marsilid in tissues has been developed based 
on its extraction from the tissue into butanol and re- 
extraction into dilute acid. Marsilid in the final acid 
is then assayed by u.v. absorption or colorimetric 
determination, Although isoniazid cannot be distin- 
guished by this assay, other closely related deriva- 
tives, nicotinamide, isonicotinamide, nicotinic acid, 
and isonicotinic acid do not interfere. Isoniazid does 
not appear to be a product of irponiazid metabolism. 
500 mg/kg of Marsilid phosphate administered to mice 
is almost completely metabolized in 24 hr. Marsilid 
administered to rats rapidly enters the brain, liver 
and other tissues and inhibits MAO, although the 
inhibition remains long after there are any detectable 
amounts of the drug in the tissues. The major in vivo 
metabolite has been known to be isonicotinic acid 
(Rubin et al., Diseases of the Chest 21:439, 1952); this 
has been confirmed in the present studies. 








1489, EFFECTS OF DECREASE IN TONE UPON 
BLOOD PRESSURE RESPONSES TO EPINEPHRINE. 
James G, Hilton, Dept. of Pharmacology, Univ. of 
Mississippi Med. Ctr., Jackson. 

The influence of lowering initial tone and blood 
pressure upon the responses of the anesthetized dog 
to epinephrine have been studied in the following man- 
ner. Animals were administered a series of graded 
doses of 1-epinephrine and the blood pressure 
responses to each dose were recorded by means of a 
mercury manometer. Following the largest dose of 
epinephrine the base tone was reduced by an infusion 
of sodium nitroprusside. The blood pressure was 
allowed to stabilize at a new control level and the 
series of graded doses of epinephrine were repeated. 
Four levels of sodium nitroprusside were used; 2.0, 
5.0, 8.0, and 10.0u.g/kg/min. These infusions lowered 
the control blood pressure 25, 40, 70, and 75 mm Hg 
respectively. In each series of animals the maximum 
attainable blood pressure, pressor response and 
duration of pressor response were recorded and com- 
pared. The results of these experiments have shown 
that the maxima were lowered amounts equivalent to 
the lowerings of the control blood pressures, but the 
pressor responses and duration oi pressor responses 
were unaffected by the changes in base tone and con- 
trol blood pressure. (Supported by a grant from Natl. 
Heart Inst., PHS.) 





Hitchcock 


1490. LIDOCAINE IN CONTROL OF CARDIAC 

ARRHYTHMIAS. Philip Hitchcock and Kenneth 

K. Keown.* Dept. of Surgery, Univ. of Missouri 

School of Medicine, Columbia. 

Arrhythmias mechanically induced during cardiac 
surgery (i.e., by the surgeon's finger or instruments) 
continue to be a problem. They are not satisfactorily 
controlled by most drugs which are effective against 
arrhythmias of other etiologies. A search has been 
made for drugs which will prevent atrial and ven- 
tricular arrhythmias produced by standardized 
compression of the ventricles in the open-chest dog, 
anesthetized with Dial, and maintained with artificial 
respiration. The control arrhythmia consisted of 
multiple multifocal ventricular extra systoles which 
continued for many seconds. Lidocaine is very 
effective in preventing this arrhythmia. After i.v. 
doses of 2-15 mg/kg, mechanical stimulation causes 
no arrhythmia or only 2 or 3 abnormal beats, Ven- 
tricular tachycardia and fibrillation become very 
difficult, or impossible, to produce. In clinical 
applications, lidocaine in doses of 0.3-2 mg/kg i.v., 
has been very effective in treating or preventing 
arrhythmias occurring during intracardiac manipu- 
lations. It will stop bigeminy in 20-30 sec, and has 
reduced the incidence of ventricular fibrillation during 
transventricular instrumentation by over 50%. 





1491, ADRENALINE AND NORADRENALINE IN 
URINE AND PLASMA OF SCHIZOPHRENICS. 
Bernard Holland, Gerald Cohen, Marcel Goldenberg, 
Joanne Sha and Leon Leifer (intr. by M. Jack 
Frumin). Depts. of Psychiatry, Medicine and Bio- 
chemistry, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Sulkowitch, Perrin and Altschule have recently 
reported (Proc. Soc. Exper. Biol. and Med. 95:245, 
1957) that the excretion of "urinary epinephrines" in 
certain psychiatric disorders was similar to that 
reported for patients with pheochromocytoma; 
excretion values ranged from 100 to 1200 ug/24 hr as 
compared to normal control values of only 0-60 ug. 

In view of the questionable specificity of the analytical 

procedure employed by the above authors, we have 

repeated the study employing a more refined technique 
for the determination of urinary adrenaline and nor- 
adrenaline; the technique described by Von Euler and 

Floding (Scand, J, Clin. and Lab. Invest. 8:288, 1956) 

was utilized. For 20 schizophrenic patients, 12-hr 

urinary excretions ranged from 0-14 ug adrenaline 
and from 10-70 ug noradrenaline. These values were 
not at all comparable to those observed in pheochro- 
mocytoma. Another recent suggestion has been that 
increased formation of adrenochrome and adrenolutine 

from adrenaline occurs in schizophrenia (Hoffer, J. 

Clin. and Exper, Psychopathol. 18:27, 1957). We have 

simulated increased adrenal and sympathetic secretion 

in a series of schizophrenic patients and normal 
volunteers through intravenous infusions of adrenaline 
and noradrenaline. The equilibrium plasma concen- 
trations of adrenaline and noradrenaline were deter- 

mined by the technique of Cohen and Goldenberg (J. 

Neurochem., in press). No difference could be detected 

between the normal and schizophrenic groups with 

regard to the rates of utilization of circulating 
adrenaline or noradrenaline. 
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1492. INTRACELLULAR EXCHANGE OF K42 AND 
Na “4 IN LIVER, KIDNEY AND BRAIN. W. C. 
Holland, G. V. Auditore* and S, Cox.* Pharma- 
cology Dept., Vanderbilt Univ. School of Medicine, 
Nashville, Tenn, 

Rats were injected i.p. with 0.5 mc/kg of K42 and 
Na”* . At intervals the animals were sacrificed and 
specific activities (c/min/Eq of cation) were deter- 
mined on plasma, and various fractions obtained by 
differential centrifugation of homogenates of brain, 
liver and kidney, At the end of 2 hr the K*? specific 
activities (SA) of whole liver and its soluble fraction 
(Ss) were 1,5 times that of plasma, whereas that of 
the mitochondrial fraction (Mz) was 2.1 times as 
great. At the end of 6 hr the SA of all fractions 
reached that of plasma, Na‘ SA of whole liver and 
S¢ rose slower, reached a peak value of 75% of 
plasma and remained for the duration of the experi- 
ment (24 hr), The rate of K*? exchange in brain was 
the same for all fractions, and not complete at 60 hr, 
Na’ exchanged with all fractions at the same rate, 
was complete in 8 hr, with SA of all fractions 80% of 
plasma. During the first hr K*? exchange in the 
whole kidney and S¢ were similar to that in the liver, 
At the end of 2 hr the SA fell below that of plasma, 
reaching in 24 hr values 70% that of plasma. The SA 
of the Mg fraction rose slower, reached a peak value 
of 85% of plasma in 6 hr and fell to that of the whole 
tissue at 20 hr, The effects of insulin, metabolic 
inhibitors and adrenal hormones on this normal 
exchange will be presented and discussed. 





1493, STUDIES WITH CERTAIN PYRIMIDINES IN 
VIRUS CHEMOTHERAPY. Ariel C. Hollinshead* 
and Paul K. Smith, Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Washington, 
D. C. 

Eight pyrimidines were found to inhibit poliovirus 
infections of monkey testicular explant cultures of 
which 4 were effective in monkey kidney monolayer 
tissue cultures and 2 in HeLa cell cultures, None of 
the compounds were virucidal save 5,6-dioxyuracil at 
high concentrations, Several metabolites reversed 
the inhibition of 6 of the drugs. The reversals by 
cytosine and orotic acid were competitive. None of 
the compounds were active against adenovirus and 
influenza virus in monkey kidney monolayer tissue 
culture. Two compounds were slightly effective aga 
influenza virus in chorioallantoic membrane tissue 
cultures, Results of studies of the effects of these 
compounds against poliovirus and influenza virus 
infections of mice will be presented, 





STIRS oe CS 


reac 
tisst 
tisst 
refle 
injec 
dog 1 
Sting 
blue 
Phar 
twitc 
conc: 
twite 
norm 
meth 
throu 
less” 
at pH 
tissu 
(N,N' 
morp 
1/12: 
the t: 
to sey 
two t 
toxic: 
dynar 








liver, 


value 
whole 
‘ic 


read* 
George 
ngton, 


virus 
3 of 
ayer 
ne of 
acil at 
rsed 


ne of 
sue 
ssue 


ese 
us 





PHARMACOLOGY 379 


1494, RAPID METHOD FOR MEASUREMENT OF 
ANTI-INFLAMMATORY ACTIVITY UTILIZING 
FLUID VOLUME OF EXPERIMENTALLY- 
INFLAMED PLEURAL CAVITY OF THE RAT. 
Dorsey E. Holtkamp, Ruth Wang* and Margaret 
Doggett.* Research and Development Div., Smith 
Kline and French Labs., Philadelphia, Pa. 

In accordance with the method of Merits (Ph.D. 
thesis, 1955, Northwestern Univ.), Laden, Blackwell, 
and Fosdick (Abstr. Am. Chem. Soc., Div. of Biol. 
Chem., September, 1957, p. 92C) induced experimental 
inflammation in the pleural cavity of rats by injecting 
a solution of Evans Blue. Volume of fluid in the pleural 
cavity at a specified time after intrapleural injection 
was used as the index of inflammation. Adapting this 
procedure for our laboratory, 200- to 300-gm male 
rats were injected intrapleurally with 5 ml of 0.1% 
Evans Blue, with the test agent being given 30-60 min 
previously. Groups of adrenalectomized rats treated 
subcutaneously with hydrocortisone at 40 mg/kg and 
intact rats treated by incubation with aspirin at 200 
mg/kg or phenylbutazone at 250 mg/kg, each had, at 
6 hr post injection, a mean fluid volume which was 
66% or less (P < 0.05 by t test) than that of their 
respective inflamed controls. The effect of phenyl- 
butazone was shown to be commensurate with its 
ability to increase dye clearance from an inflamed 
joint into the urine of rats, reduce polymorphonuclear 
neutrophilic leucocyte infiltration into an experi- 
mentally-inflamed, subcutaneous connective tissue 
site of mice, and reduce granuloma formation evoked 
by cotton wad implantation of rats. On the basis of 
these comparisons, this test would appear to be 
satisfactory for the qualitative, rapid screening of 
compounds for anti-inflammatory activity. 


1495. SKIN-TWITCH RESPONSE IN THE DOG ASA 
MEASURE OF LOCAL TISSUE TOXICITY. James 
O. Hoppe, L. P. Duprey,* S. Reznek* and F. P. 
Luduena, Sterling-Winthrop Research Inst., 
Rensselaer, N. Y. 

Parenteral solutions often give rise to a sting 
reaction at concentrations where no evidence of local 
tissue toxicity is observed by the usual tests for 
tissue irritation. A method utilizing the localized 
reflex movement of the skin following intradermal 
injection of 0.1 ml of test solution on the flank of the 
dog was developed in an effort to differentiate between 
sting and local tissue injury as measured by the trypan 
blue irritation test procedure in the rabbit (J. Am. 
Pharm. A, 39:147, 1950). Tissue injury and a positive 
twitch reaction were frequently observed at the same 
concentrations, Distilled water produced a 100% 
twitch response and a maximum irritation score while 
normal saline produced a zero response by both 
methods. Varying the pH of normal saline from 1 
through 11 resulted in a maximum response at pH 1, 
less at 3, none from 3 to 9 and an upswing in reaction 
at pH 11, indicating a common cause of both sting and 
tissue injury. On the other hand, Theraleptique 
(N,N'-dibutylethylene diamine-N,N' -dicarboxy bis- 
morpholide) produced a positive twitch reaction at 
1/125th of the concentration showing tissue injury by 
the trypan blue test, demonstrating that it is possible 
to separate sting from local tissue injury by these 
two tests. Data on the analysis of the local tissue 
toxicity properties of several classes of pharmaco- 
dynamic reagents will be discussed. 














Houde 


1496. BETA-PHENYLISOPROPYLHYDRAZINE, A 
MONOAMINE OXIDASE INHIBITOR. Akira Horita 
(intr. by J. M. Dille). Dept. of Pharmacology, 
School of Medicine, Univ. of Washington, Seattle. 
The compound beta-phenylisopropylhydrazine 

(PIH) has been found to be a potent and long acting 

monoamine oxidase inhibitor. Using the rat liver 

and brain homogenate with serotonin creatinine sulfate 

as substrate it was found that concentrations of 10-6 

M was effective in producing a 50-60% inhibition. 

Concentrations of 10-5 showed complete inhibition of 

the preparation. The PIH inhibition of monoamine 

oxidase was also found to be a long acting effect. In 
rats treated with 20 mg/kg PIH showed inhibition of 
liver monoamine oxidase for at least a week, with 
recovery occurring only gradually. The ability of PIH 
to potentiate the central effects of injected 5-hydroxy- 
tryptophan was also determined. Rabbits pretreated 

with 5 mg/kg of PIH responded to 5-10 mg/kg of 5- 


HTP with excitation and a marked pyretogenic response. 


5-HTP by itself in these doses show no effect in con- 
trol animals, The potentiation of 5-HTP was also seen 
in rabbits which had been pretreated with PIH 5-7 days 
previously, indicating the prolonged action of PIH. 

The behavioral effects of PIH have also been studied 
on several species of animals. In conscious cats PIH 
produced a state of excitation which reached a peak 
several hours after the administration. The response 
is characterized by various sympathetic signs, such 
as mydriasis, salivation, piloerection and increased 
activity. 


1497, RELATIVE CLINICAL ANALGESIC POTENCY 
OF ORAL AND PARENTERAL METOPON, Ray- 
mond W. Houde and Stanley L. Wallenstein.* Me- 
morial Cancer Ctr., New York City. 

Metopon (6-methyl dihydromorphinone) has been 
reported (Lee, J. Pharmacol. & Exper. Therap., 

to be as effective orally as parenterally. This is un- 

usual for potent narcotics and would seem to make 

this drug uniquely suited for the management of pain 
due to cancer. We have already confirmed clinically 
that Metopon is over 3 times as potent as morphine 
parenterally. This study was then designed to deter- 
mine its oral effectiveness. A double-blind, cross- 
over comparison of graded oral and i.m. doses of 

Metopon was carried out in 19 patients with chronic 

pain due to cancer. Each patient received either 3 

and 6, 6 and 12, or 12 and 24 mg of Metopon orally, 

and either 1 and 2, or 2 and 4 mg of Metopon i.m.; 

the doses being adjusted as the study progressed so 

as to produce effects in the same range for each 
route of administration. Pain relief scores were 
calculated from the patients' reports of pain severity 
before and at 6-hr intervals after drug administra- 
tion. The dose-effect slope was significant (P less 
than 0.05) and our estimate of relative potency 
showed i.m. Metopon to be over 5 times more potent 
than oral Metopon. The previous clinical compari- 
sons of oral and parenteral Metopon had not been done 
in a single patient population. The present study, we 
feel, eliminates bias which may be introduced by 
differences in levels of response in different patient 


groups. 
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1498. FACTORS INFLUENCING ACQUISITION OF 
AVOIDANCE BEHAVIOR AND SENSITIVITY TO 
DRUGS. Samuel Irwin. Dept. of Pharmacology, 
Schering Corp., Bloomfield, N. J. 

In studies with Charles River and Carworth rats, 
acquisition of Warner avoidance behavior (hurdle- 
jump) was significantly more rapid with female than 
with male animals. With both sexes, acquisition could 
be accelerated by increasing the intensity of the con- 
ditioned (bell) or unconditioned (shock) stimulus. 

Male animals were more sensitive than females to 

the suppressant effects of perphenazine or chlor- 

promazine or avoidance behavior. Individual sensi- 
tivity to drug was directly correlated with the number 
of acquisition avoidance failures and inversely cor- 
related with prior locomotor activity counts (tread- 
wheel revolutions). Sensitivity to drug could be re- 
duced by a noise background in the experimental 
room, by increasing the intensity of the bell stimulus 
and/or the shock stimulus. The number of escape 
failures also could be reduced by increasing the shock 
stimulus. Thus, drug-induced depression of avoidance 
behavior and the differential spread between suppres- 
sion of avoidance and of escape behavior could be 
varied considerably by adjustment of the parameters 
of stimulation. The data suggest the importance of 
arousal mechanisms in the acquisition of avoidance 
behavior and its suppression by drugs. Following 
chronic daily administration of chlorpromazine or 
perphenazine, tolerance (complete with chlorproma- 
zine) developed to the avoidance, but not to the loco- 
motor-suppressant actions, of the two drugs. Depres- 
sion of locomotor activity, therefore, did not appear 
to contribute to the suppression of avoidance 
behavior. 


1499. EFFECT OF HIGH BLOOD SUGAR LEVELS 
UPON HEPATIC SUGAR OUTPUT IN EXPERI- 
MENTAL DIABETES. Bela Issekutz, Jr. (intr. by 
E. J. Fellows). Inst. of Physiology, Univ. of 
Szeged, Hungary, and Inst. of Physiology, Univ. of 
Greifswald, Germany. 

In pancreatectomized and nephrectomized dogs, as 
well as in only nephrectomized controls, the blood 
sugar levels were adjusted to 366-1105 mg %, by 
means of intravenous glucose infusion (experiments 
with G. Hetényi, Jr. and M. Forbath). The disappear- 
ance rate and the in situ measurement of the amount 
of glucose taken up by the skeletal muscles allows an 
approximate estimation of the hepatic sugar output or 
uptake, respectively. In the controls a high rate of 
hepatic glucose uptake could be calculated, whereas 
the liver of diabetic dogs seems to release glucose 
even at a very high blood sugar level. In a second 
series of experiments (with H. Drischel and A. Konig) 
the hepatic blood flow and the sugar output was di- 
rectly measured through the right jugular vein. 
Changes of blood sugar level in the range between 60 
and 100 mg % showed a strict logarithmic correlation 
with the sugar output of the liver control dogs. A 
somewhat similar correlation was observed also on 
pancreatectomized animals between 200 and 300 mg %. 
When the sugar level is arbitrarily increased, it causes 
in controls a sugar uptake which reaches maximum 
values between 400-500 mg % blood glucose. In 
diabetic dogs, no comparable sugar uptake could be 
observed. Between 300 and 400 mg % there were 
oscillations of low outputs and low uptakes. Higher 
sugar concentrations caused a marked increase of the 
hepatic sugar output. The "homeostatic function" of 
the liver described by Soskin et al. (Am. J. Physiol. 
124:558, 1938) seems to be strongly restricted in 
diabetes. 
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1500. EFFECTS OF DRUGS ON CHEMICALLY AND 
ELECTRICALLY INDUCED EJACULATION, 
Jerome H. Jaffe* and Ellis. Depts. of 
Pharmacology, Temple Univ. School of Medicine 
and Woman's Med. College, Philadelphia, Pa. 

The influence of several drugs on ejaculation was 
investigated in mice. Ejaculation was induced by two 
distinct techniques: chemically, with Pernoston- 
Yohimbine combination described by Loewe, and 
electrically by stimulating through a pair of elec- 
trodes placed at the occipital pole and the roof of the 
mouth, respectively. The criterion of response was 
the presence of grossly observable ejaculate. Each 
technique produced approximately 65% positive re- 
sponses in the control groups. Representative drugs 
from several distinct groups of agents were chosen 
for investigation. Test drugs were administered sub- 
cutaneously at such a time that their influence would 
be maximal when the stimulus for ejaculation was 
applied. In confirmation of Loewe, phentolamine 
(Regitine), 2 mg/kg, blocked ejaculation. Pretreat- 
ment with reserpine, 0.2 mg/kg or with chlorpro- 
mazine, 4 mg/kg, effectively suppressed ejaculation. 
In contrast to these drugs, meprobamate, 20 mg/kg, 
and phenobarbital, 20 mg/kg, were ineffective. Al- 
though methamphetamine, 2 mg/kg, increased the 
incidence of ejaculation in the group to 93%, when a 
combination of methamphetamine and chlorpromazine 
was administered, the blocking action of the latter 
drug was prepotent. This result and the negative 
results with meprobamate and phenobarbital suggest 
a selective action of reserpine and chlorpromazine 
which appears unrelated to their sedative effects. 
(Supported in part by a grant from Ciba Pharmaceuti- 
cal Products, Inc., Summit, N. J.) 





1501. PROTON MAGNETIC SPECTRA OF PURINES, 
PYRIMIDINES AND NUCLEOTIDES. Christine D. 
Jardetzky and Jarde’ (intr. by F. Norman 
Briggs). Retina Fndn., Boston, Mass., and Dept. 
of Chemistry, Harvard Univ., Cambridge, Mass., 
and Dept. of Pharmacology, Harvard Med. School, 
Boston, Mass. 

A new method for detecting the chemical state of 
non-exchangeable protons in various compounds is 
offered by nuclear magnetic resonance spectroscopy. 
Resonance spectra of a number of purine and pyrimi- 
dine derivatives and nucleotides in saturated solu- 
tions in H,SO, and in alkaline DO were obtained with 
a Varian oc. high resolution NMR spectrometer 
operated at 40 megacycles in a field of 9400 gauss. 
The chemical non-equivalence of some of the firmly 
bound hydrogens is made evident by the observed 
chemical shifts (chemical shift = difference in the 
position of an unknown proton peak from that of pure 
water on a frequency scale). For the compounds 
studied so far chemical shifts fall within the range 
of -190 to +100 cps relative to water. The extreme 
values mentioned correspond respectively to the 
peaks due to the N-CH=N protons of adenine and 
guanine and the CH; group of thymine. The spectra 
of AMP and ATP and the possibility of resolving 
polynucleotide spectra will be discussec. 
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1502. METHOD FOR DETERMINATION OF COMPO- 
SITION AND STABILITY CONSTANTS OF ION 
COMPLEXES BY SPIN RESONANCE, 


Jardtay and Christine D,Jardetty (nr by Oto 
Krayer). Dept. of Pharmacology, Harvard Med. 


School and Retina Fndn., Boston, and Dept. of 

Chemistry, Harvard Univ., Cambridge, Mass. 

To interpret changes in the electron spin resonance 
signal of a paramagnetic ion in terms of complex for- 
mation, it is necessary to keep the total amount of 
electrolyte in the microwave cavity constant, so as to 
eliminate misleading changes in dielectric loss. This 
is accomplished by use of a 3- tube, each 
compartment containing one of the following: 1) para- 
magnetic ion, 2) complexing agent, 3) mixture of ion 
and complexing agent. The proportions of ion and 
complexing agent in compartment 3 are varied in a 
series of determinations, holding the total concentra- 
tion of ion plus agent constant. The concentration of 
ion and agent in compartments 1 and 2, respectively, 
is varied correspondingly, so that the total amount of 
either in the cavity does not change between deter- 
minations. For constant total concentration a plot of 
the amount of complex formed against the on 
of either component in compartment 3 will have a 
maximum when the ratio of their concentrations cor- 
responds to the composition of the complex. If k, is 
the amount of ion complexed, I, and I, the amounts of 
ion in compartments 1 and 3, respectively, the reso- 
nance signal is proportional to I, + 1, - I, =Iy. Com- 
position I°/C° is obtained by pl -Iy vs. 1,/C, + 
I,, C3 being the amount of complexing agent in Com- 
partment 3. The stability constant is given by 


I,+I,-I 
= Pa oe ball °, all quantities measured at 
M74) gs 
I,/C3 = 19/C° 


1503. EFFECTS OF LYSERGIC ACID DIETHYL- 
AMIDE UPON CERTAIN ASPECTS OF MEMORY 
(DELAYED ALTERNATION) IN MONKEYS. Murray 
E. Jarvik and Stephan Chorover.* Albert Einstein 
College of Medicine, New York City. 

Lysergic acid diethylamide (LSD-25) has been 
shown to produce intellectual impairment in man when 
given in doses of 0.001 mg/kg. Doses 100-5000 times 
as large have been necessary to demonstrate behav- 
ioral changes in rats and pigeons. In the present study 
8 macaque monkeys were trained to perform in a 
delayed alternation task for a sweetened liquid reward. 
A variety of this test is known to be sensitive to pre- 
frontal cerebrocortical lesions in monkeys. It was 
found that doses as low as 0.01 mg/kg would produce 
significant decrements in accuracy with relatively 
little effect upon rates of performance. At higher 
doses (0.05-0.1 mg/kg) rate was also depressed. This 
was in contrast to findings on the same test with 
chlorpromazine, amphetamine and pentobarbital, all 
of which produced changes in rate of performance 
with relatively little effect upon accuracy. A marked 
tolerance developed when LSD-25 was administered 
on several consecutive days. There were consistent 
individual differences between animals both in initial 
susceptibility and in th> development of tolerance. 
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1504. CONDITIONED AVOIDANCE RESPONSE AS 
INFLUENCED BY FRAGMENTS OF ACETYL- 
CHOLINE MOLECULE, Elizabeth H. Jenney (intr. 
by C. C. Pfeiffer). Dept. of Pharmacology, Emory 


the conditioned avoidance response (CAR) of rats 
although chronic administration produces an altered 
response to the inhibitory effect of arecoline in male 
rats. There is no significant difference in the rate of 
acquisition of the conditioned response between young 
animals receiving DMAE chronically and those 
receiving choline, but those on DMAE maintain a 
more rapid rate of response over a 10-wk period. 
Trimethy/amine, which should have a "nicotinic" 
stimulant effect on the brain, does not inhibit the CAR. 
Triethylamine, which should inhibit nicotinic effects, 
has an inhibitory effect on the CAR at the near lethal 
dose. Beta-mercaptoethylamine, which is part of co- 
enzyme A as well as the thio analogue of ethanolamine, 
inhibits the CAR as does also the thio analogue of 
DMAE. Ethanolamine, itself, has no inhibitory effect. 
The theoretical possibilities of these findings will be 
discussed in relationship to the structure of acetyl- 
choline. 





1505. PHARMACOLOGY OF PHOSPHOLINE IODIDE— 
AN ALKYL PHOSPHOTHIOCHOLINE,. Howard A. 
Jewell* and Robert A. Lehman. Research Labs., 
Campbell Pharmaceutical Co., New York City. 
Koelle and Steiner (J. Pharmacol. & Exper. Therap. 

118:420, 1956) reported that phospholine iodide (2- 

diethoxyphosphinylthioethyltrimethylammonium iodide) 

is a potent cholinesterase inhibitor which does not 
pass the blood-brain barrier after intravenous injec- 
tion in the rabbit. In this laboratory, it has been 
found that phospholine nevertheless passes through 
the membranes of the eye and gastrointestinal tract 
with considerable facility in some species. Transfer 
occurs more readily in the dog than in the rat or 
mouse, with the rabbit being intermediate. It is also 
absorbed through intact rabbit skin. Instillation in 

the conjunctival sac in low concentrations produces 

miosis of variable intensity and duration, again de- 

pending upon the species. The plasma and erythrocyte 
cholinesterase activity can be abolished by this route 
and typical muscarinic and nicotinic effects produced. 

No evidence of central stimulation is seen even in 

chronic experiments. Atropine abolishes all signs of 

poisoning due to peripheral muscarinic effects but 
prolonged artificial respiration is required for sur- 
vival of animals poisoned with phospholine when 
treated with various combinations of atropine, 2-PAM, 

a quaternary atropine analogue, d-tubocurarine and 

magnesium sulfate. 
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1506. METABOLISM OF FOREIGN COMPOUNDS BY 
ARTHROPODS. W. R. Jondorf,* R. P. Maickel* and 
B. B. Brodie. Natl. Heart Inst., Bethesda, Md. 

The metabolism of foreign compounds by arthropods 
was studied as part of a general program on the com- 
parative biochemistry of drug enzyme systems. In 
experiments with house crickets (Acheta domestica), 
the compounds were injected into the thorax. After 
1-3 hr the insects were homogenized and the drug 
remaining was estimated spectrophotometrically. 
During this time the cricket completely metabolized 
aniline, N-methylaniline, acetanilide and amphetamine. 
Chlorpromazine, aminopyrine and p-methoxyacetanilide 
were metabolized to a lesser extent. Fresh water 
crayfish were injected with drugs dorsally between 
the carapace and first segment of the abdomen. After 
24 hr the crayfish were found to have metabolized 
the drugs, though much less readily than crickets. 
Thus, 38% of the administered thiopental was meta- 
bolized, while chlorpromazine, amphetamine and 
aminopyrine were metabolized to the extent of about 
20%. Oral administration of drugs (10-15 mg) to 
crayfish failed to elicit the marked pharmacological 
effects observed on injection. Similarly, immersion 
of crayfish in media containing up to 1 gm/l. of drug 
failed to elicit any pharmacological response. This 
suggests that the rate of absorption of drugs through 
the gastrointestinal tract and gills is very slow in 
this species. These results when compared with 
those of Gaudette et al. point out the differences in 
the permeability of the gills of fish and crayfish to 
foreign compounds. 











1507. EFFECT OF IPRONIAZID UPON SEROTONIN 
METABOLISM. Bernard Kabakow, I. Bernard 
Weinstein and George Ross (intr. by Philip A. Lief). 
Divs. of Neoplastic Diseases and Labs., Montefiore 
Hosp., New York City. 

Recent studies have suggested that monoamine 
oxidase may have a specific physiological action in 
the metabolism of 5-hydroxytryptamine (serotonin) 
leading to the production of 5-hydroxyindoleacetic 
acid (5-HIAA). Further work has demonstrated that 
monoamine oxidase may be effectively inhibited in 
vitro by 1-isonicotinyl-2-isopropyl-hydrazide (iproni- 
azid). Moreover, following pretreatment with 
iproniazid, prolongation of the action of injected 
serotonin is possible in vivo. The effect of orally 
administered iproniazid given in daily doses of 50- 
100 mg for 27 days was studied in a patient with a 
metastic carcinoid syndrome. Clinically the drug 
produced evidence of marked "hyperserotonemia" 
with an exacerbation of the patient's facial flushing 
and diarrhea. Concommitantly, the urinary excretion 
of 5-hydroxyindoles (of which 5-HIAA represents 
nearly 85%) fell significantly. When the drug was dis- 
continued, the flushing and diarrhea subsided and the 
urinary excretion of 5-hydroxyindoles rose to their 
previous level. Re-institution of iproniazid resulted 
in exacerbation of symptoms and decrease in urinary 
5-hydroxyindoles. No neurological or mental changes 
were noted with iproniazid, nor was there any change 
in blood pressure. Isonicotinylhydrazine (isoniazid) 
failed to exert the effects obtained with iproniazid. 
The implications of the pharmacological action of 
iproniazid in producing monoamine oxidase inhibita- 
tion in man will be discussed. 
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1508. ACTION OF INHIBITORS ON NORMAL AND 
ATYPICAL HUMAN SERUM CHOLINESTERASE, 
W. Kalow and R. O. Davies.* Dept. of Pharma- 
cology, Univ. of Toronto, Toronto, Canada. 

The actions of a series of inhibitors on normal 
and atypical human serum cholinesterase were com- 
pared. The concentrations causing 50% inhibition 
were determined by ultraviolet spectrophotometry 
with benzoylcholine as substrate. The data were used 
to calculate the Michaelis constants of the inhibitors 
with normal (K,,,,,) and with atypical esterase 
(Katyp)- For a series of 12 inhibitors consisting of 
tetramethylammonium, choline, pethidine, chlor- 
promazine, several local anaesthetics, neostigmine, 
eserine and R02-0683 (dimethylcarbamate of (2- 
hydroxy-5-phenyl benzyl)-trimethyl-ammonium 
bromide), the values of K,,,,, varied over 2 million- 
fold range. The proportion K,.,,/K, orm increased 
with decreasing K,,,,,. The relationship could be 
page quyressed by the exponential equation 

norm: Deviations from this rule were rela- 
wnt small; the deviation was greatest for eserine 
which had a 4 times greater affinity for atypical 
esterase than to be expected from the equation. Two 
groups of inhibitors followed different rules. The 
data for decamethonium and succinylcholine ae be 
very nearl rome by the equation Katyp 

(Ko, 7640. 764. K0-583 ‘This signifies a low affinity of 
aman for atypical esterase, which explains 
the failure of this enzyme to hydrolyse succinyl- 
choline. On the other hand, tetraethylpyrophosphate 
(TEPP) and diisopropylfluorophosphate (DFP) in- 
hibited both types of esterase to the same extent. 





1509. METABOLISM OF CHLORPROMAZINE TO 
CHLORPROMAZINE SULFOXIDE BY LIVER 
MICROSOMES, J. J. Kamm,* J. R. Gillette* and 
B. B. Brodie. Natl. Heart Inst., Bethesda, Md. 

In previous work from this laboratory the conver- 
sion of chlorpromazine to chlorpromazine sulfoxide 
by both man and dog has been described (Salzman 
and Brodie, J. Pharmacol. & Exper. Therap. 118:46, 
1956). The present investigation is concerned with 
the enzyme system responsible for this transfor- 
mation. Chlorpromazine metabolism occurs pre- 
dominately in the liver of several mammalian 
species; other organs investigated exhibited negligi- 
ble activity. The highest activity was found in 
homogenates of the liver of the guinea pig, followed 
by rabbit, dog, mouse and monkey. The enzyme 
system is localized in the microsomal fraction of the 
liver cell and requires both TPNH and oxygen. DPNH 
could not replace the TPNH requirement. Chlor- 
promazine sulfoxide was identified as a metabolite of 
chlorpromazine in the liver microsomal system of 
guinea pig. The sulfoxide is further metabolized by 
this system to a product which is presumably chlor- 
promazine sulfone. However, direct evidence is not 
available because the sulfone is also rapidly meta- 
bolized. Under anaerobic conditions chlorpromazine 
sulfoxide, but not chlorpromazine sulfone, is reduced 
to chlorpromazine by guinea pig liver homogenates. 
This is consistent with the prediction of Williams 
(Ann, Rev. Biochem, 20:441, 1951) that sulfoxides, 
but not sulfones, undergo reduction in the body. 











“eS fea Pf 6 £35 8 & ® & @ & & & tm ute oe mem A km ue n 











com- 
ion 

try 

re used 
bitors 


ng of 
r= 
mine, 
D- 

n 
illion- 
ased 

| be 
ion 

e rela- 
erine 


sphate 
in- 
ont. 


TO 

R 
* and 
Md, 
sonver- 
foxide 
man 
118:46, 
| with 
lor- 
ore- 


egligi- 


lowed 
ne 

n of the 
. DPNH 
lor- 
yolite of 
2m of 
zed by 
chlor- 
is not 
neta- 
ma zine 
reduced 
nates. 
ams 
ides, 

y. 





PHARMACOLOGY 


1510. ANTIACCELERATOR AND CORONARY DILA- 
TOR ACTIONS OF NEW POLY-METHOXYPHENYL 
DERIVATIVES. Alexander G. Karczmar, Priscilla 
Bourgault* and Bill Elpern.* Sterling-Winthrop 
Research inst., Rensselaer, N. Y., and Stritch 
School of Medicine, Loyola Univ., Chicago, Ill. 
Epinephrine driven and normorhythmive hearts 

can be slowed by veratramine and certain related 

steroids (Krayer, J. Pharmacol. & Exper. Therap. 

96:422, 1949) although not by sympatholytics. It could 

be shown now that relatively simple compounds, poly- 

methoxyphenyl amines, are also effective antiaccel- 
erators. Two especially promising members of this 
series were 3-dimethyl-amino 1,1,2-tris(4-methoxy- 
phenyl)-1-propane (compound 6) and 2,3-bis(4-methoxy- 
phenyl)-5-methyl-1-(1-piperidyl)-3-hexanol (compound 

10). Compounds 6, 10 and veratramine slowed the 

isolated, epinephrine-driven rabbit heart at 31, 23 

and 18 ug per heart, respectively. At i.v. doses of 

0.5-2.0 mg/kg they were effective in anesthetized 
atropinized and unanesthetized dogs, and in unanes- 
thetized dogs in which tachycardia was induced by 
sympatholytics. In mice and dogs veratramine was 

about 10 times more toxic than compounds 6 and 10. 

A surprising finding was that of coronary dilatation; 

especially compound 6 was found 2 to 3 times more 

potent than papaverine. Further tests showed that 

the antiaccelerator effects of compounds 6 and 10 is 

extra-vagal and independent of sympatholytic or local 

anesthetic activity, and that the series show a definite 
structure-activity relationship. It is suggested that 
these antiaccelerators have a specific site of action 
at the "primitive myocardial receptor" and that their 
coronary dilatation, antiacceleration and relatively 
low toxicity warrant a clinical trial. 








1511. POX VIRUS INCLUSIONS IN VITRO AND IN 
VIVO. Shiro Kato* and Windsor C. Cutting. Dept. 
of Med. Microbiology, Stanford Univ., Calif. 

Kato et al. first described the "A" and '"B" types 
of inclusions in ectromelia (E) virus infection and 
formulated a general thesis of inclusion types (Med. 
J. Osaka Univ. 6:39, 1955). Kamahora et al. described 
a "B" type body in fowl pox virus infection separate 
from the Bollinger body (ibid. 6:745, 1955), and also 
recognized the described Guarnieri bodies of vaccinia 
(V) as including both "A" and "B" forms (Proc. Soc. 
Exper. Biol. & Med., in press). In canary pox (CP) 
virus infection we have found a new type of inclusion 
which corresponds to the "B" type. An attempt was 
made to culture E, V, and CP virus in human amnion 
cell (HAC) and HeLa cells in vitro. We found that E 
and V virus multiply and form inclusions in these 
cells. With E infection the 'B" bodies appeared about 
10 hr and the '"'A" bodies 20 hr after inoculation. After 
72 hr many multinucleated giant cells could be seen 
in the HAC culture. The cells were destroyed by 7 
days. With V infection the morphology of the "B" 
body was almost identical with that of the E virus. 
However, instead of the A" body of E virus, some 
host cells showed vaccuolar formation, and the cells 
were destroyed in about 96 hr. To date multiplication 
of CP virus in human cells has not been obtained. 

The presence of the 'B" body is a most character- 

istic and common phenomenon in these 4 pox group 

virus infections in vitro and in vivo. The "A" body 








appears to be secondary and varies according to the 
kind of virus and host cell. 





Kerley 


1512. DEXTRO ISOMER OF SKF 5137 IN MAN. Arthur 
S. Keats and Jane Telford.* Dept. of Anesthesi- 
ology, Baylor Univ. College of Medicine, and Jef- 
ferson Davis Hosp., Houston, Texas. 

The dextro isomer has been found to be the active 
analgetic compound of dl-N-[2,2-diphenyl-3-methyl- 
4-(N-morpholino)-butyryl]-pyrrolidine. Studies were 
undertaken to determine the analgesic potency and 
side action liability of this isomer in man. Postoper- 
ative pain was treated by alternating morphine (10 
mg/70 kg body weight) and d-5137 in individual 
patients. The frequency of analgesia following mor- 
phine and 2.5 mg, 5 mg, and 10 mg (per 70 kg) of d- 
5137 were compared. From these data d-5137 was 
estimated to be twice as potent as morphine on a 
milligram basis. At 5 mg, d-5137 was capable of 
producing respiratory depression in postoperative 
patients with pain, as well as in normal subjects, 
This depression was readily reversed by nalorphine. 
Other morphine-like effects such as nausea, vomiting, 
sedation were also observed in hospital patients fol- 
lowing d-5137. A quantitative comparison of the side 
action [iability of d-5137 and morphine will be 
presented. 





1513. BARBITAL PENETRATION INTO THE RAT 
BRAIN. T. Lamar Kerley,* George K, W. Yim* 
and C. Jelleff Carr. Dept. of Pharmacology, 
Purdue Univ., Lafayette, Ind. 
The report that physostigmine shortened the anes- 
thetic latent time in mice by increasing the rate of 
barbital entrance into the brain (M. E. Greig and T. C. 
Mayberry, J. Pharmacol. & Exper. Therap. 102:1, 
1951) prompted this investigation. Physostigmine, 
bromodiphenhydramine, and acetazolamide decreased 
the latent period of barbital (250 mg/kg i.p.). Sub- 
sequent analysis of blood and brain barbital levels 
showed that all 3 drugs also increased the penetration 
of barbital through the blood-brain barrier. The 
shortened latent period in physostigmine (0.8 mg/kg 
i.p.) pretreated rats, however, appeared to be due 
primarily to a reduced barbital threshold; the barrier 
alteration was not evident until after the onset of 
sleep. The shortened latent period with bromodiphen- 
hydramine (10 mg/kg i.p.) again was not due primarily 
to barrier alteration; the higher brain levels were in 
part due to the higher blood levels found. Acetazol- 
amide pretreatment (200 mg/kg s.c.) facilitated 
barbital transfer into the brain, not by increasing the | 
blood barbital levels. It shortened the onset of sleep | 
primarily by the facilitation of barbital through the 
blood-brain barrier. The results of other studies 
with these barrier modifying agents will also be | 
discussed. | 
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1514. CARDIOVASCULAR EFFECTS OF PROCAINE 
AND LIDOCAINE DURING GENERAL ANESTHE- 
SIA, James R. Kimmey, Jr.* and J. E. Steinhaus. 
Dept. of Anesthesiology, Univ. of Wisconsin, 
Madison, 

Previous studies by the authors have indicated that 
intravenously administered lidocaine during thio- 
barbiturate-nitrous oxide anesthesia was frequently 
followed by an elevation of blood pressure. In con- 
trast procaine has been reported to cause a depression 
of blood pressure. This investigation was conducted 
on patierts anesthetized with thiobarbiturate and 
nitrous oxide for a variety of surgical procedures. 
Blood pressure was recorded directly by means of a 
pressure transducer connected to a needle in either 
the radial or brachial artery. Electrocardiograms, 

L Il, were recorded continuously and in addition most 

patients were monitored with an electroencephalo- 

graph. Arterial blood samples were drawn for CO,, 

PH and O» determinations at various intervals through- 

out the course of the anesthesia. Routine premedica- 

tion consisted of a belladonna and opiate drug. An 
induction dose of thiopental (2 mg/lb of body weight) 
was injected and 70:30 mixture of nitrous oxide and 
oxygen was administered in a semiclosed system. 

Succinyl choline was given if intubation was required. 

After induction either procaine or lidocaine was 

injected intravenously (2 mg/lb) during a period of 

3-4 min and anesthesia was maintained with inter- 

mittent doses (0.5 mg/Ib) of thiobarbiturate and local 

anesthetic agent. The blood pressure measurements 
confirmed our previous observations that lidocaine 
administration often results in an elevation of blood 
pressure. This effect was not observed with procaine. 





1515. TRANSMEMBRANE FLUXES OF K4? AND 
INCIDENCE OF FIBRILLATION AS AFFECTED BY 
TEMPERATURE, EXTRACELLULAR K CONCEN- 
TRATION AND QUINIDINE. R. L. Klein* and W.C. 
Holland. Pharmacology Dept., School of Medicine, 
Vanderbilt Univ., Nashville, Tenn. 

The effects of temperature, K concentration and 
quinidine on the transmembrane K42 flux and inci- 
dence of fibrillation in isolated rabbit atria have been 
investigated. Fibrillation or flutter have been induced 
in the presence of acetylcholine with a brief electrical 
stimulation at high frequency in Ringer's solution of 
low K content. It had previously been established that 
atrial fibrillation was always accompanied by a tran- 
sient loss of K resulting primarily from an increase 
in K efflux above a critical rate of 6.6-9.5 pmoles 
cm~2 sec~!. In the present study it has been found 
that lowering the temperature below 24°C, increasing 
the extracellular K concentration above 2.7 mEq/1., 
or adding quinic.ne to the medium prevents the onset 
of fibrillation or flutter. If the proposed hypothesis 
above is correct, these 3 agents should act by pre- 
venting K loss either by blocking K efflux, increasing 
K influx or by having differential effects on both. A 
decrease in temperature was shown toact primarily 
by depressing the rate of resting K efflux and as a 
consequence the increase in efflux produced by acetyl- 
choline and stimulation was not great enough to induce 
fibrillation. High extracellular K concentrations 
appeared to act primarily by preventing a loss of K by 
increasing K influx especially with acetylcholine 
present and had little effect on K efflux. Quinidine 
acted to prevent a net loss of K by blocking the action 
of acetylcholine on K efflux. 








PHARMACOLOGY 


1516. CORRELATION OF CYTOLOGICAL LOCALI- 
ZATION AND FUNCTION OF NEURONAL ACETYL- 
CHOLINESTERASE (AChE): EXTERNAL OR FUNC- 
TIONAL AChE. Winifred A. Koelle* and George B. 
Koelle. Grad. School of Medicine, Univ. of Penn- 
sylvania, Philadelphia. 

It has been demonstrated histochemically that phar- 
macologically active doses of N,N1-bis (2-diethyl- 
aminoethyl) oxamide bis-2-chorobenzyl Cl (ambeno- 
mium Cl, Am.) inactive reversibly, and thus protect 
against DFP, the AChE at the periphery of autonomic 
ganglionic neurons (designated as external, or func- 
tional, AChE); the inhibitor fails to reach the internal 
or reserve AChE of the cytoplasm of cholinergic 
neurons (J. Pharmacol. 120:488, 1957). Thus, a heavy 
perineuronal concentration of Am.-protected AChE 
was noted. However, from these studies alone no 
conclusion could be reached as to whether the enzyme 
was pre- or post-synaptic. To determine this, uni- 
lateral preganglionic denervations of the stellate, 
superior cervical, ciliary and sphenopalatine ganglia 
were performed in a series of cats. Seven to 21 days 
later the animals were anesthetized and treated as 
previously (injection of Am., i.v., followed by DFP; 
sacrifice; ganglia sectioned, rinsed, and stained for 
AChE) or were sacrificed directly and the ganglia 
examined. Comparison of the distributions of AChE 
in the variously treated ganglia indicated that prac- 
tically all the external (Am.-accessible) AChE is 
associated with the presynaptic axonal terminations; 
most of the cytoplasmic AChE of the cholinergic 
neuronal perikarya is internal to a relatively im- 
permeable membrane. It is proposed that an impor- 
tant function of ganglionic AChE may be protection of 
the preganglionic terminations from depolarization 
and antidromic firing in response to acetylcholine 
liberated by themselves and by adjacent terminations, 





1517. ANTAGONISM OF ANTICHOLINESTERASES 
BY INTRACEREBRAL BENZOQUINONIUM, G. Y. 
Koff* and J. M. Coon. Pharmacology Dept., Jef- 
ferson Med. College, Philadelphia, Pa. 

It was previously reported that intraperitoneally 
(i.p.) administered benzoquinonium protected mice 
poisoned with those inhibitors which have little effect 
on brain acetylcholinesterase (AChE) in vivo (OMPA, 
6516, BFP). It afforded negligible protection againsi 
those which strongly inhibit brain AChE in vivo (DFP, 
parathion). These and in vitro results suggested that 
benzoquinonium protects peripheral AChE against all 
anticholinesterases, Evidence for this was obtained 
when injected benzoquinonium protected mouse dia- 
phragm and intercostal muscle AChE from inhibition 
by parathion and OMPA. It also protected cat dia- 
phragm and intercostal muscle AChE against inhibi- 
tion by DFP. Similar results have been obtained by 
histochemical methods with the quaternary ambeno- 
nium (Koelle, J. Pharmacol. & Exper. Therap. 120:488, 
1957). Ambenonium, like benzoquinonium, antagonizes 
OMPA but not parathion in mice. Intracerebral (i.c.) 
administration in mice (3rd ventricle) was used to 
explore the sites of AChE protection. Benzoquinonium, 
6515, and phospholine iodide were more toxic i.c. than 
i.p., unlike BFP which exhibited the same degree of 
toxicity and enzyme inhibition in peripheral tissues. 
Benzoquinonium i.c. afforded protection against i.p. 
parathion, BFP, 6515 and phospholine iodide. Benzo- 
quinonium i.p. protected against i.c. BFP but was in- 
effective against 6515 and phospholine iodide at the 
doses employed. Benzoquinonium apparently passes 
rapidly through the blood-brain barrier and after an i4 
injection protects peripheral as well as brain AChE. 
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PHARMACOLOGY 


1518. COMPARISON OF PSYCHOLOGICAL EFFECTS 
OF CHLORPROMAZINE AND SECOBARBITAL IN 
SCHIZOPHRENICS. 


* 







Elizabeth's Hosp., Washington, D. C. 

Twelve male schizophrenic patients who had been 
hospitalized for 1 or more years were tested on a 
variety of psychological tasks after both single oral 
doses and chronic oral administration of chlorpro- 
mazine and secobarbital. The following tests were 
used: Digit Symbol, Pursuit Rotor, Tapping Speed, 
and Tachistoscopic Perception. Subjects were tested 
after single doses of both 100 and 200 mg of both 
drugs, and at the end of a 2-wk period of the same 
dosage administered twice daily. The effects of the 
drugs were compared to those of a placebo. Subjects 
served as their own controls; each subject received 
both drugs at both dose levels in a random sequence. 
Single doses of both drugs caused a significant deficit 
in psychological functioning. Chlorpromazine pro- 
duced a greater deficit than secorbarbital on motor 
and perceptual tests, and a lesser deficit on the Digit 
Symbol Test (a test related to intellectual functioning). 
After 2 wk of chronic administration chlorpromazine 
ceased to impair functioning significantly, while seco- 
barbital still significantly impaired the level of per- 
formance. The results of the single dose study are 
in agreement with those of our earlier experiments 
on normal subjects. The findings obtained after 
chronic administration indicate that tolerance to the 
effects of chlorpromazine appears very rapidly, while 
tolerance to secobarbital is not apparent at the end of 
a 2-wk period. 


1519. ANTI-EMETIC ACTION OF INTRAVENOUS 
GLYCINE AND KREBS ACIDS IN DOGS, Rudolf 
Koster. Wellcome Research Labs., Tuckahoe, N. Y. 
Ten dogs were standardized for emetic thresholds 

of piperazine base given as the hydrochloride via the 

saphenous vein (J. Pharmacol. & Exper. Therap. 119: 

159 and 406, 1957). Emesis usually occurs in 2-4 min. 

The same doses of base were then given i.v. as salts 

of other acids, with the latter in various molar pro- 

portions. Emesis was usually prevented but never 
delayed by pyruvate 2:1, acetate 1:1 and 2:1 but better 

by 3:1, cisaconitate 0.4:1, itaconate 1:1, succinate 2:1 

but not 1:1, malonate 2:1 but not 1:1. Effects of keto- 

glutarate 1:1, malate 1:1, and fumarate 1:1 were 
borderline, probably negative. Emesis was not blocked 

by maleate 1:1, glycolate 3:1, and formate 1:1. In 5 

dogs where each of above compounds sometimes failed 

to block emesis, glycine 2:1 produced the only 100% 

block, and glycine 1:1 delayed emesis by 1 min. 

Glycine (250 mg/kg i.v.) usually blocked threshold 

doses of 0.02 mg/kg apomorphine given i.v. 1 min 

later, but simultaneous glycine only delayed the apo- 
morphine. Triggering by piperazine or apomorphine 
of the discharge of emetic energy is thus prevented 

by some energy metabolites. 
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1520. EXPERIMENTAL STATES OF CATATONIA 
ELICITED BY BULBOCAPNINE AND SOME 
PHENOTHIAZINE COMPOUNDS, Sue P. Kouz- 
manoff* and Richard Tislow. Wyeth Inst. for 
Med. Research, Radnor, Pa. 

A condition resembling catatonia in monkeys or in 
man was elicited in the mouse by suitable doses of 
bulbocapnine. This catatonic effect was measured by 
means of onset, degree and duration. Degree of ac- 
tivity was determined by a series of simple perform- 
ance tests: 1) ability of the mouse to remain immo- 
bile on the lip of a beaker, 2) plastic rigidity of the 
hindleg, 3) loss of righting reflex, 4) ability of the 
mouse to remain immobile on a vertical pole (Zetler, 
The Physiologist 1:92, 1957). The duration of 
catatonic action was proportional to the dose of the 
drug. To evaluate the catatonic component of the 
phenothiazines perclorperazine or perphenazine, it 
was necessary to utilize dose levels which did not 
exhibit other overt central "depressant" effects, 
thereby masking catatonia. There was a character- 
istic response caused by the phenothiazines with 
catatonic activity: the animals would occasionally 
jump several feet. Amphetamine antagonized the 
catatonic states produced by bulbocapnine, proclor- 
perazine and perphenazine. 


1521. SPONTANEOUS CONTRACTIONS OF VERA- 
TRINIZED ISOLATED FROG MUSCLES. C. P. 
Kraatz. Dept. of Pharmacology, Jefferson Med. 
College, Philadelphia, Pa 
During exposure to veratrine, the isolated rectus 

abdominis, sartorius, iliofibularis and semitendinous 

muscles of the frog may suddenly become active and 
develop tensions of considerable magnitude. The con- 
tractions of all 4 muscles in veratrine at a concen- 
tration of 10°® are principally of short duration; 
higher concentrations tend to evoke slow contracture 
of the rectus muscle. The activity is obliterated by 
low concentrations of tubocurarine. The pure alkaloid 
veratridine is effective, slightly lower levels than of 
veratrine evoking the activity. 
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1522. EFFECTS OF DRUGS ON RESTING AND AC- 
TIVATED EEG OF CAT. Alfred Kuehn* and 
William Schallek. Hoffmann-La Roche, Inc., 
Nutley, N. J. 

We have observed three types of drug effects in 
studies on the resting EEG and on the EEG activated 
by stimulation of the mesencephalic reticular forma- 
tion. Experiments were made on encephale isolé 
cats. Cardiovascular effects were minimized by 
administering drugs by slow intravenous infusion. 
Figures in parentheses show minimum effective doses 
in mg/kg. The primary action of d-amphetamine 
(1.0), levorphan (1.0), levallorphan (10) and caffeine 
(10) was to increase the frequency of the resting EEG. 
The principal effect of chlorpromazine (0.1), benac- 
tyzine (0.1), atropine (1.0), phenobarbital (1.0) and 
diphenylhydantoin (10 p.o.) was to decrease the fre- 
quency of the response to reticular stimulation at 1.5 
or 3.0 v, but not at 6.0 v. Pentylenetetrazol (20) 
produced a similar effect, although isolated spikes 
appeared in the resting EEG. Scopolamine (0.1), 
benactyzine (1.0), atropine (10) and pentobarbital (10) 
blocked the EEG response to stimulation at all three 
voltages. Morphine (10) produced either stimulant or 
depressant effects. Iproniazid (20) had no effect on 
this preparation, despite pre-treatment for 5 days at 
20 mg/kg i.p. Other drugs will be studied during the 
coming months. 





1523. URINARY EXCRETION OF NORMETANEPH- 
RINE BY MAN. Elwood H. LaBrosse,* Julius 
Axelrod and Albert Sjoerdsma. Natl. Inst. of Men- 
tal Health and Natl. Heart Inst., Bethesda, Md. 

The urinary excretion of 3-methoxyepinephrine 
(metanephrine) and 3-methoxynorepinephrine (nor- 
metanephrine) by rats following the administration of 
epinephrine or norepinephrine, respectively, has been 
described previously (Science 126:400, 1957). In 
addition, normetanephrine has been found in norepine- 
phrine-producing tissue in patients with pheochromo- 
cytomas (Science, in press). We have also found large 
amounts of normetanephrine, predominately as the 
glucuronide, in the urine of such patients. The nor- 
metanephrine was extracted into ethylene dichloride 
at pH 10, after incubation with 6-glucuronidase, and it 
was identified by comparison of its R ¢ values in sev- 
eral solvent systems with those of authentic normeta- 
nephrine. On paper chromatograms the normetaneph- 
rine from the urine gave the same color reactions 
with several reagents as a synthetic sample. In addi- 
tion, the activation and fluorescence spectra were 
identical to those of the authentic compound. From 
the intensity of the color reaction on paper chromato- 
grams it was calculated that about 10-30 mg/day of 
normetanephrine glucuronide was excreted by these 
subjects. These same subjects excreted 1.4-1.9 mg/ 
day of catechol amines and about 20 mg/day of 3- 
methoxy-4-hydroxymandelic acid. These results indi- 
cate that O-methylation is an important pathway in the 
metabolism of catechol amines in man, Further 











studies and their possible significance will be reported. 
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1524. CIRCULATORY EFFECTS OF INTRAVENOUS 
PROCLORPERAZINE (COMPAZINE) IN HUMANS. 
Vincent Lanzoni,* Tsung-Han Li and Be: 

Etsten. Dept. of Anesthesia, New England Ctr. 

Hosp., and Dept. of Surgery (Anesthesia), Tufts 

Univ. School of Medicine, Boston, Mass. 

The widespread use of Compazine as a tranquilizing 
agent prompted a study to determine its value as a 
preanesthetic drug and its effects on the cardiovascu- 
lar system. Some of the cardiovascular effects fol- 
lowing the i.v. administration of Compazine will be 
reported. The direct arterial blood pressure and the 
electrocardiogram were recorded continuously in 13 
patients. Arterial blood samples were obtained for 
the determination of O» saturation, CO, content and 
pH. Prior to the i.v. administration of the drug (dose 
range: 0.15, 0.25 and 0.35 mg/kg given in 1 min), the 
basal blood pressure, Valsalva maneuver and electro- 
cardiogram were recorded for a period of 10-15 min. 
The Valsalva maneuver was obtained by having the 
patient blow forceably for 10 sec into a closed tube 
to maintain a pressure of 40 mm Hg. Results: 2 min 
after the administration of Compazine there occurred 
an average fall of 10% in the systolic blood pressure, 
6% in diastolic blood pressure and an increase in 
heart rate from 5 to 10%. The duration of these 
changes lasted 10-15 min at all doses. The arterial 
Op» and pCO, were not significantly changed. In all 
instances the fourth phase (overshoot) of the Valsalva 
maneuver was present following the drug administra- 
tion; however, the height of the systolic overshoot 
was 10% less than in the control values. This would 
indicate that the drug had a minimal blocking action 
on the sympathetic outflow. 





1525. THYROIDECTOMY, VITAMIN D AND HYPER- 
CHOLESTEREMIA IN RATS, Cheng-Chun Lee and 
Roy G. Herrmann, Lilly Research Lab., Indiana- 
polis, Ind. 

It was reported that vitamin D (DeLangen and 
Donath, Acta med. scandinav. 156:317, 1956) and high 
carbohydrate diet (Grant and Fahrenbach, Fed. Proc. 
16:50, 1957) caused an increase in serum cholesterol 
levels. This study concerns the interaction of vitamin 
D, high carbohydrate and corn oil diets on serum and 
tissue cholesterol in normal and thyroidectomized 
rats. Four groups of 6 normal and 6 thyroidectomized 
female Holtzman rats were fed the following diets ad 
libitum for 8 wk: a) 2% cholesterol, 10% corn oil and 
88% purina laboratory chow with and without 400 U of 
vitamin D/gm of diet, and b) 2% cholesterol, 98% 
High Carbohydrate Test Diet obtained from General 
Biochemicals, Inc. with and without vitamin D as 
described. There was an increase in total serum 
cholesterol in normal rats on high carbohydrate diet 
and in thyroidectomized rats on both diets. In each 
instance, vitamin D augmented the serum cholesterol 
levels. In normal rats on corn oil diet, vitamin D had 
no effect. Thyroidectomized rats on both diets had 
higher total serum cholesterol levels than the normal 
rats. At termination, all groups of rats showed a 
marked increase in total liver cholesterol levels. 
Vitamin D tended to increase the deposition of total 
cholesterol in liver. The total cholesterol contents in 
the aorta showed no apparent increase in these rats. 
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PHARMACOLOGY 


1526. HISTAMINE- AND HEPARIN-CONTAINING 
GRANULES AS DISTINCT FROM MITOCHONDRIA. 
Fu-Li Lee,* Paul Hagen and Jacob Furth. Depts. 
of Pharmacology and Pathology and Children's 
Cancer Research Fndn., Harvard Med. School, 
Boston, Mass. 

Histamine in liver is contained in granules which 
can be isolated by differential centrifugation. These 
granules have been variously referred to as "large 
granules," "mitochondria," and "mast cell granules." 
The availability of pure mast cell tumors with an 
exceptionally high content of histamine and heparin 
has made possible the isolation of large quantities of 
histamine- and heparin-containing granules. A large 
granule fraction prepared from mouse mastocytoma 
by differential centrifugation was resuspended in 0.3 
M sucrose and layered above a discontinuous density 
gradient (1.6-2.0 M). The density gradient tube was 
centrifuged at 100,000 g for 1 hr and then cut into 4 
fractions. The concentrations of histamine, of heparin 
and of fumarase, a characteristic mitochondrial 
enzyme, were determined in each fraction. Fraction 
1 contained 20% of the histamine and 3% of the 
fumarase; fraction 2, 13% of the histamine and 81% 
of the fumarase; fraction 3, 3% of the histamine and 
4% of the fumarase; fraction 4, 65% of the histamine 
and 11% of the fumarase. (These values are the 
means of the results of 3 experiments.) This evidence 
indicateé that in mast cells histamine is concentrated 
in separate granules of higher density than the 
fumarase-containing mitochondria. Heparin distribu- 
tion roughly parallels that of histamine. (Supported 
by PHS grants B-1470 and C-2547.) 





1527. SENSITIVE METHOD FOR SIMULTANEOUSLY 
RECORDING CONTRACTILITY AND RESPIRA- 
TION OF HEART MUSCLE, Kwang Soo Lee. 
Pharmacology Dept., State Univ. of New York 
College of Medicine, Brooklyn. 

An oxygen micro-electrode with constant perfusion 
method used by Bronk et al. (Rev. Sci. Instr. 13:524, 
1942) was adapted for measuring the oxygen consump- 
tion of the isolated cat papillary muscle. In this 
method, the perfusion fluid is pulled past a muscle at 
a constant rate and the oxygen consumed is calculated 
from the difference between oxygen tension of the per- 
fusion fluid before and after bathing the muscle. This 
method is many times more sensitive than the method 
described previously by the author (J. Pharmacol. & 
Exper. Therap. 109:313, 1953). The muscle chamber 
is so constructed that a record of the contraction of 
papillary muscle and oxygen tension is obtained simul- 
taneously. The contractions are recorded through 
R.C.A. tube transducer 5734 and a Sanborn ECG 
machine. Ouabain increased both the contractility 
and oxygen consumption. The mechanical efficiency 
was also increased. The magnitude of increase in 
oxygen consumption produced by ouabain was about 
equal in both resting and active preparations indicat- 
ing that this metabolic action of ouabain is a primary 
and not a secondary effect due to an increased muscle 
contractility. The significance of the metabolic effect 
of ouabain will be discussed. (Supported by a grant 
from Natl. Heart Inst., PHS.) 





Leeman 


1528. ACTION OF TETRAME THYLAMMONIUM ON 

THE MAMMALIAN HEART. Woo Choo Lee* and 

F. E. Shideman. Dept. of Pharmacology and 

Toxicology and Cardiopulmonary Research Lab., 

Univ. of Wisconsin Med. School, Madison. 

Prior to evoking a muscarinic effect on the isolated 
papillary muscle, tetramethylammonium produces a 
transitory enhancement of isotonic contractile ampli- 
tude which is more pronounced in the presence of 
atropine. An attempt has been made to determine the 
nature of this action and the cardiostimulant effects 
of nicotine and acetylcholine have been reexamined. 
Tetramethylammonium, as well as nicotine and 
acetylcholine, increased myocardial contractility in 
atropinized heart-lung preparations of the dog and 
auricles and papillary muscles of the cat. Following 
the positive inotropic response to any one of the 3 
compounds, the myocardium exhibited complete re- 
fractoriness to the cardiostimulant action of the same 
drug or the two other members of the series studied. 
The positive inotropic response to each compound 
was inhibited by hexamethonium, tetraethylammonium 
and d-tubocurarine. These findings suggested a com- 
mon site of action. Histological examination of the 
papillary muscle failed to reveal the presence of any 
ganglion cells, indicating that the positive inotropic 
action was not mediated via intrinsic ganglia. Auri- 
cles and papillary muscles from bilaterally sym- 
pathectomized cats responded to the stimulant action 
of the 3 compounds in the same manner as similar 
preparations from normal animals, indicating that an 
intact sympathetic nerve supply to the heart is not 
essential for this action. Positive inotropic responses 
of papillary muscles to tetramethylammonium and 
epinephrine were inhibited by cocaine and ephedrine. 


1529. IN VIVO SYSTEM FOR DETECTION OF THE 
NEURAL HORMONE RESPONSIBLE FOR ACTH 
SECRETION IN STRESS. Susan Epstein Leeman* 
and Paul L. Munson. Biological Research Labs. 
and Depts. of Physiology and Pharmacology, School 
of Dental Medicine and Med. School, Harvard Univ., 
Boston, Mass. 

The proposed test system for extracts or pure 
compounds is based on the inhibitory effect of mor- 
phine against stressful stimuli generally and the sup- 
position that morphine will not inhibit the response 
of the anterior pituitary to neural hormone. The 
effective dose for half-maximal reduction of adrenal 
ascorbic acid 1 hr after intravenous injection of the 
test material is determined in intact rats anesthetized 
with pentobarbital, both with and without treatment 
with morphine. The dose-ratio will be 1 if the test 
material is predominantly neural hormone and/or 
ACTH and considerably greater than 1 if it consists 
predominantly of nonspecific stressful substances. 
The dose-ratio of one nonspecific pure substance, 
histamine, was found to be approximately 30. If this 
is representative of nonspecific agents, a low dose- 
ratio may signify the presence of both neural hormone 
(or ACTH) and active nonspecific material. A cor- 
rection can be made for small amounts of ACTH by 
assay in hypophysectomized rats, as it was found that 
standard ACTH has essentially the same effect in 
anesthetized intact rats with or without morphine as 
in hypophysectomized rats. Determination of the 
dose-ratio of synthetic vasopressin, now in progress, 
should help to answer the question whether Pitressin, 
with the low dose-ratio of 4, contains neural hormone 
as well as vasopressin. 





| 
} 





Lehr 388 


1530. ROLE OF THE PARATHYROID AND ADRENAL: 
CORTEX IN EXPERIMENTAL GASTRIC ULCER. 
David Lehr, Isabel Wajda* and Marilyn Krukowski.* 
Dept. of Physiology and Pharmacology, New York 
Med. College- Flower and Fifth Ave. Hosps., New 
York City. 

In earlier studies from this laboratory, it was 
shown that extensive necrosis in the cardiovascular 
system and the muscularis of the gut induced in the 
albino rat by standard renal injury, was due to the 
poisonous effect of excess parathyroid hormone (Lehr 
and Martin, Proc. Soc. Exper. Biol. & Med. 93:596, 
1956). Such rats frequently manifested, in addition, 
multiple bleeding ulcerations in the mucosa of the 
stomach. Blood loss was at times massive enough to 
cause the animal's death. In searching for the mech- 
anism of mucosal injury, it was found that the devel- 
opment of gastric ulcers was dependent upon the 
presence of excessive amounts of parathyroid hor- 
mone. Standard renal damage and adrenal corticoids 
appeared necessary only for "stimulating" the para- 
thyroid glands to hyperfunction. Consequently, with 
large dosages of parathyroid extract (Lilly), gastric 
ulcers could be produced without renal injury in the 
intact rat as well as rats deprived of their adrenals 
and parathyroids. In the absence of parathyroid 
hormone, on the other hand, gastric ulcers failed to 
develop under a variety of experimental conditions. 
Thus, the adrenal cortex-parathyroid relationship, 
demonstrated to be of importance in the development 
of muscular necrosis (Lehr et al., J. Pharmacol. & 
Exper. Therap., in press), appears to possess similar 
significance in the mechanism of mucosal ulceration. 
Studies on the nature of parathyroid hormone factors 
which participate in the production of muscular and 
mucosal injury are in progress. (Supported by Grant 
No. H-890 (C7) from Natl. Heart Inst., PHS.) 











1531. LIVER FUNCTION IN REGENERATING RAT 
LIVER. CrPO, COLLOID UPTAKE AND BILE 
FLOW. George F. * Rita L. Pessotti* and 
Ralph W. Brauer. U.S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

Following partial hepatectomy, a series of changes 
in liver structure have long been known to occur cul- 
minating in the regeneration of all or of most of the 
resected liver substance. The isolated rat liver 
preparation was used to analyze functional changes 
in the regenerating tissue as indicated by CrPO, 
colloid extraction and bile flow. Such a preparation 
permits elimination of the circulatory factor from a 
study of function in this organ. Following liver resec- 
tion (partial hepatectomy 70%) the weight of the rem- 
nant increases rapidly during the first 48 hr and 
more slowly thereafter until weight closely approxi- 
mating the pre-resection weight is restored at the end 
of 3 wk. Bile secretion/unit weight of liver increases 
rapidly, reaching a value approximately 50% above the 
pre-operative level by the end of 48 hr after hepatec- 
tomy, and reverts slowly thereafter until substantially 
the same values as those in the controls are attained 
5-7 days post-operatively. The uptake of radioactive 
chromic phosphate colloid indicates an increase in 
Kupffer cell activity (phagocytic function) to values 
200% above control within 48 hr. This function, how- 
ever, stabilizes at approximately 150% the initial 
value and remains elevated for at least 90 days post- 
operatively. The relation of these observations to the 
question of "normalcy" of regenerated liver tissue 
will be discussed. 
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1532. ESTROGEN ANTAGONISTIC ACTIVITY OF 1- 
2-DIETHYLAMINOE THOXYPHENYL)-1- 
HENYL-2-p-ANISYLE THANOL (MER-25). 
Leonard J. Lerner (intr. by E. F. Van Maanen). 
Wm. S. Merrell Co., Cincinnati, Ohio. 
Uterotrophic response to subcutaneous adminis- 
tration of 0.3. g of estradiol benzoate in immature 
female mice was completely prevented by 5 mg of 
MER-25 and greatly decreased by 1 mg. The in- 
hibitory activity of single 1-mg doses of MER-25 was 
still present after 48 hr but almost dissipated after 
96 hr. Estrogen induced increases in uterine luminal 
fluid was also inhibited. MER-25 in subcutaneous 
doses of 1 mg and in oral doses of 2 mg completely 
prevented vaginal cornification produced by 0.6 ug 
of estradiol benzoate in adult castrate rats. MER-25 
subcutaneously in doses up to 25 mg and orally in 
doses up to 50 mg did not induce changes in vaginal 
smears of castrate rats. In ovariectomized mice the 
vaginal smear was not altered by subcutaneous doses 
of 10, 20 and 40 mg. In cycling intact female rats, 
daily oral doses of 1 mg did not interfere with cyclical 
changes of the vaginal epithelium although complete 
cornification was absent. Vaginal estrous cycles 
were interrupted when the dose of MER-25 was in- 
creased to 5 mg and these cycles were resumed within 
6 days after withdrawal of drug administration. MER- 
25, in daily oral doses of 25 mg/kg was administered 
to female rats at various times following mating and 
during lactation. The results of these studies will be 
discussed. 


1533. ATRIAL ARRHYTHMIAS AND MYOCARDIAL 

POTASSIUM, Phillip E. Leveque (intr. by David 

B. Tyler). Dept. of Pharmacology, Schools of 

Dentistry and Medicine, Univ. of Puerto Rico, 

San Juan. 

Atrial fibrillation and flutter may be provoked 
with intravenous acetylcholine during hypopotassemia 
caused by insulin + glucose injections (I+G). Ex- 
periments to ascertain the fate of serum potassium 
were performed consisting of depressing the serum 
potassium and determining the A-V differences across 
the leg, gut, liver and myocardium at "O" time and 
the following intervals after (I+G): 1) 200 and 400 
sec, 2) 600-1300 sec, 3) during two K" infusions at 
about 2400 sec. The following results were obtained: 
the leg gives up K* up to about 600 sec and extracts 
large amounts during K* infusions. The liver takes 
up Kt up to about 700 sec and releases K* during 
infusions. The gut apparently does not participate in 
the original insulin-induced K* uptake but takes it up 
during the K* infusions. The heart, during the initial 
phase, gains potassium but starts to give it up after 
about 400 sec. During K* infusion, the heart takes 
up much more K* than anh other organ, which thus 
implies a K* depletion of the myocardium. The 
implications of these observations, with regard to 
increased electromotive potential differences and 
increased myocardial excitability, will be discussed. 
(Supported by Grant H-3280 from Natl. Heart Inst., 
PHS.) 
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1534. CARDIOVASCULAR ACTIONS OF RAUWOLS- 
CINE. Bernard Levy* and B. Koelle. Dept. 
of Physiology Pharmacology, of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Mechanisms involved in the cardiovascular actions 

of rauwolscine (the diastereoisomer of yohimbine) 

were studied in anesthetized dogs and cats. Its effects 
were determined on mean arterial pressure, carotid 
sinus pressor reflexes, contraction of the nictitating 
membrane, femoral vascular resistance, blood pres- 
sure responses to epinephrine (Ep) and levarterenol 

(Lev), and respiration. In both species 0.03 mg 

rauwolscine/kg, i.v., reduced the pressor response to 

Ep and Lev. After 0.2-0.3 mg rauwolscine/kg, Ep 

produced a depressor response, but the pressor re- 

sponse to carotid occlusion was not reduced signi- 
ficantly. In the cat, the ratio of the sympatholytic to 
the adrenolytic dose of rauwolscine on the nictitating 
membrane was approximately 8:1. The intra-arterial 
injection of rauwolscine resulted in an increased blood 
flow to the innervated or acutely denervated dog hind 
limb which was not prevented by atropine. Following 
successively increasing doses of rauwolscine the 

constrictor effect of Ep was gradually converted to a 

dilator effect. Rauwolscine produced no significant 

effect on the heart rate in either species, aside from 
transient bradycardia in the dog. Rauwolscine usu- 
ally produced tachypnea in the dog, which was pre- 
vented by sufficient morphine but unaffected by 
denervation of the carotid chemoreceptor area and 
vagotomy, and usually no significant changes in the 
respiration of the cat. The primary actions of 
rauwolscine thus appear to be adrenergic blockade, 
direct peripheral vasodilatation and central respira- 
tory stimulation. (Supported by grant from McNeil 

Labs., Inc.) 


1535. EFFECT OF QUINIDINE PRETREATMENT ON 
OUABAIN AND STROPHANTHIDIN TOXICITY IN 
ISOLATED RABBIT ATRIA, Joseph V. Levy* and 
Theodore C. West. Dept. of Pharmacology, School 
of Medicine, Univ. of Washington, Seattle. 

When ouabain or acetyl strophanthidin in concentra- 
tions of 10-6 or higher is added to the Tyrode medium 
in which isolated rabbit atria are beating, a transient 
positive inotropic effect is found to occur, followed by 
an irregular rhythm, and ultimately, mechanical and 
electrical asystole of the atrial myocardium. Using 
the microelectrode technique, it was noted that this 
progressive toxicity was reflected in the atrial cell 
transmembrane action potential by a loss of overshoot 
and decreased duration. There was no change in mem- 
brane resting potential. With the occurrence of com- 
plete mechanical asystole, no electrical activity 
could be recorded from the atrium, although normal 
atrial membrane resting potentials as well as rhyth- 
mic pacemaker potentials were still present. Since 
it has been demonstrated that the toxic effects of 
ouabain and other cardiac glycosides are associated 
with a net loss of K* from rabbit auricles, the pos- 
sibility was suggested that the appearance of arrhyth- 
mias and asystole could be delayed or prevented by 
pretreating the preparation with an agent known to 
decrease K* efflux from intracellular sites. It will be 
shown that pretreatment with quinidine (10-’) blocks 
the development of the toxic effects of ouabain and 
strophanthidin without affecting the positive inotropic 
response. (Supported by a Natl. Heart Inst. grant.) 








Ling 
1536. EFFECT OF RESPIRATORY ACIDOSIS UPON 

THE ARTERIAL BLOOD PRESSURE AND HEMO- 

DYNAMICS DURING CYCLOPROPANE ANESTHE- 

SIA, -Han Li and Etsten. Dept. 

of Anesthesia, New England Ctr. Hosp., and Dept. 

of Surgery (Anesthesia), Tufts Univ. School of 

Medicine, Boston, Mass. 

The effect of respiratory acidosis during Cyclo- 
propane anesthesia upon the cardiac output, the 
arterial blood pressure and the related hemodynamics 
were studied in 20 patients (age 16-61 yr) prior to 
surgery. The observations were obtained in the pa- 
tients before and during anesthesia: a) with spon- 
taneous respiration, b) respiration intentionally con- 
trolled with a calibrated volume displacement 
ventilator. The data was analyzed according to the 
level of the arterial pCO,: a) mean arterial pCO», 

40 (36-48) mm Hg and b) mean artcrial pCO», 68 (48- 
85) mm Hg. Results: There were no significant 

cardio-hemodynamic changes in the group with the 
pes tng a Cyclopropane as 
compared with the group with the mean pCO, of 40 
mm Hg (arterial blood pressure P > 0.1, heart rate 
P > 0.5, total peripheral resistance P > 0.1, cardiac 
index P > 0.1, stroke volume P > 0.1, mean circula- 
tion time P > 0.1, intrathoracic blood volume P > 0.1 
and left ventricular work P > 0.1). It is concluded 
that the increase in arterial blood pressure during 
Cyclopropane anesthesia in man is not related to 
respiratory acidosis due to hypoventilation. It is 
most likely due to the pressor effect of the agent. 
(Li and Etsten, Anesthesiology 18:15, 1957). (Aided 
in part by a grant from Natl. Insts. of Health, PHS, 
#H-1711 (C5).) 


1537. EFFECT OF ATROPINE, THIOPENTAL SO- 
DIUM OR SUCCINYLCHOLINE, AND INDOKLON 
ON THE HEART. Alfred S. C. Ling* and John C. 
Krantz, Jr. Dept. of Pharmacology, School of 
Medicine, Univ. of Maryland, Baltimore. 
Indoklon has been shown to induce convulsions in 

various species of laboratory animals and in humans 

(Science 126:353, 1957), and has been used in con- 

vulsive treatment of hospitalized psychiatric patients 

(Am. J. Psychiat. 114: Nov., 1957). The effect of a 

short-acting thiobarbiturate, namely, thiopental so- 

dium, was studied on dogs and monkeys upon the 

Indoklon seizure. Furthermore, the use of a muscu- 

lar relaxant, succinylcholine, was aiso studied to 

preclude the danger of fractures which may arise 

during the convulsion. The authors were interested 
in determining if this multiple drug therapy exerted 
any action upon the myocardium of the test animals. 

Ten dogs and 3 monkeys were each given atropine 

sulfate (0.1 mg/kg) i.v., then thiopental sodium (10 

mg/kg) i.v., and finally a convulsive inhalant dose of 

Indoklion. The only aberrant activity noted in EKG 

tracings of lead II was a transient period in which 

the T-wave was inverted in 4 of the 10 dogs, but in 
none of the monkeys, immediately after the convul- 
sion. Succinylcholine was given in place of the thio- 

barbiturate in another series of experiments. A 

0.05% solution was administered i.v. to 10 dogs and 

3 monkeys until respiratory arrest. Artificial 

respiration was then maintained using oxygen. The 

onset of seizure with a convulsant inhalant dose of 

Indoklon was observed by the EEG tracings (frontal 

electrodes). The EKG recordings of lead II again 

exhibited no significantly abnormal activity. 
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1538. EFFECT OF REPEATED CONVULSIVE 
DOSES OF INDOKLON IN DOGS AND MONKEYS. 
Johnson S. L. Ling, * Alfred S. C. Ling,* Edward 
B. Truitt, Jr. and John C. Krantz, Jr. Dept. of 
Pharmacology, Univ. of Maryland School of Medi- 
cine, Baltimore. 

Prompted by the observation of a prolonged coma 
in a patient accidentally overdosed with Indoklon 
(hexafluorodiethyl ether) a study has been made of 
the effect of repeated doses of this pharmaco- 
convulsive agent in dogs and monkeys. Six dogs were 
maintained in convulsions for a period of 30 min/dog 
on 3 alternate days for 4 wk by inhalation of repeated 
doses of 0.5 cc Indoklon placed on gauze in a canine 
face mask. Four of these were observed weekly for 
possible changes in hematology, urine and liver 
function. Dogs showed a period of coma with extensor 
rigidity following several grand mal seizures from 
which they rapidly recovered upon removal of the 
Indoklon vapor. No abnormal changes were observed 
in the aforementioned toxicity tests. Increased irrit- 
ability, agitation and apprehension developed in sev- 
eral dogs which were previously quiet and gentle. 
EEG and EKG studies of this phenomenon in dogs and 
monkeys were recorded after single 30-min treat- 
ments. The relationship of these studies to insulin 
coma will be discussed. 





1539. ACUTE, SUBACUTE, AND CHRONIC TOXICITY 
OF PROCHLORPERAZINE (2-CHLORO-10-[3'(N- 
METHYLPIPERA ZINYL)-PROPYL]-PHENOTHI- 
AZINE) IN MICE, RATS AND DOGS. Edward Macko 
and Richard L. Steelman (intr. by Paul A. Mattis). 
Pharmacology Sec., Smith Kline & French Labs., 
Philadelphia, Pa. 

Prochlorperazine, a congener of chlorpromazine, 
has been found to be highly effective in the treatment 
of nausea and vomiting and in mild mental and emo- 
tional disturbances. The pharmacology of prochlor- 
perazine has previously been described by Cook et al., 
in 1956 and 1957. The present communication presents 
data on acute, subacute and chronic toxicity studies 
and demonstrates the low order of toxicity of pro- 
chlorperazine. Acute toxicity studies demonstrate a 
high safety margin for prochlorperazine as indicated 
by the LD<,'s obtained in mice, rats, and dogs. Pro- 
longed administration of prochlorperazine to rats and 
dogs failed to produce significant changes in the 
hematology, urinary constituents, liver function, or 
rate of growth. Further, there was no evidence of 
tissue pathology. No deleterious effects were ob- 
served in studies involving 3 generations of rats. 
Special toxicity studies in dogs, designed to produce 
toxicity and/or lethality, showed changes in alkaline 
phosphatase, a decrease in kidney function, respira- 
tion, and pulse rate, but no significant changes in 
body temperature, reflex responses or liver function. 
Except for certain ancitipated exceptions which were 
predictably encountered in the dogs given unusually 
high doses, these tissues were remarkably free from 
histopathological changes due to the administration of 
prochlorperazine. 
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1540. N-ISOPROPYLARTERENOL VASOPRESSOR 
EFFECTS. Gertrude D. Maengwyn-Davies and 
Donald T. Walz.* Pharmacology Dept., George- 
town Med. Ctr., Washington, D. C. 

The analysis of N-isopropylarterenol (Isoprel) 
reversal (in press) was continued in dogs under 
Nembutal anesthesia, testing other sympathomimetic 
amines. With all sympathomimetics studied, i.e. 
straight chain, phenyl, mono- and dihydroxyphenyl 
amines, we were able to change Isoprel vasodepres- 
sor into a vasopressor effect. A structure-activity 
relationship does not seem to hold, except when con- 
sidering the difference in amine concentration needed 
to obtain this action. Phenylephrine was the most 
potent reversing agent encountered. Cutting of the 
spinal cord at the levels of C 2 and C 5 did not inter- 
fere with the reversal of the vasodepressor effect of 
Isoprel. In a preparation with the heart replaced by 
an automatic pump, still a small reversal of Isoprel 
could be observed. These results indicate that the 
reversal is purely peripheral in origin and is only 
partly due to an increased cardiac output. Some 
isolated organ work, as well as the probable mech- 
anism of action of Isoprel vasopressor effects will be 
reported. (Aided by Grant B-1448 from Natl. Insts. 
of Neurological Diseases and Blindness, PHS.) 


1541. CONJUGATION AND EXCRETION OF FOREIGN 
PHENOLS BY FISH AND AMPHIBIA, R. P. 
Maickel,* W. R. Jondorf* and B. B. Brodie. Natl. 
Heart Inst., Bethesda, Md. J 
While it is well known that enzymatic mechanisms 

exist by which phenols are conjugated with either 

glucuronic or sulfuric acid in mammals, little infor- 
mation is available on the metabolic fate of phenols 
in the lower forms of vertebrates. Frogs (Rana 
pipiens) were found to excrete 90-95% of a 5-mg 
dose of phenols (phenolphthalein, 8-hydroxyquinoline, 
a-naphthol, or p-nitrophenol) as conjugated com- 
pounds within 48 hr after parenteral administration. 

If the frogs were supplied with glucose immediately 

before administration of the phenols, or if glucose 

was added to the medium containing the frog during 
the time when the phenol was being metabolized, the 
final ratio of conjugated compounds was found to be 

4/1 (glucuronide/sulfate). If, however, the animals 

were not supplied with glucose, the phenols were 

excreted primarily as the ethereal sulfate (glucuro- 
nide/sulfate,1/5). Toads (Bufo marinus) were also 
found to have the ability to conjugate phenols as 
glucuronides and sulfates. Fish (goldfish, perch) 
were completely incapable of forming either glu- 
curonides or sulfates, and doses of these phenols as 
low as 0.5 mg/kg were often fatal. Fish placed in 
solutions of 10 ppm of phenols absorbed enough of 
the phenol through their gills to be toxic in 4-8 hr. 

Both frog and toad tadpoles were also unable to con- 

jugate phenols. The implications of these findings 

will be discussed. 
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1542. MEASUREMENT AND CHARACTERIZATION 
OF A GLUCAGON-LIKE MATERIAL IN HUMAN 
AND DOG BLOOD. Ma’ d H. * Richard 
S. Makman* and Earl W. Sutherland, Dept. of 
Pharmacology School of Medicine, Western Re- 
serve Univ., Cleveland, Ohio. 

A fractionation procedure was developed which 
resulted in an average recovery of 71% of glucagon 
added to whole blood and 88% of that added to plasma. 
The procedure was designed to remove or inactivate 
plasma factors which inhibited the response of the 
liver homogenate assay (Berthet et al., J. Biol. Chem. 
229:1957) to glucagon, and to avoid loss of glucagon 
by co-precipitation with plasma proteins.: By use of 
this procedure, a glucagon-like material was detected 
in peripheral and/or pancreatic venous blood of 12 
dogs and in peripheral venous blood of 11 human 
subjects. Average plasma level of the glucagon-like 
material in dog and man was 7 ug % as determined by 
the liver homogenate assay for glucagon. Fractiona- 
tion and characterization of the glucagon-like material 
have thus far shown it to be indistinguishable from 
glucagon. The material stimulated phosphorylase 
reactivation in the liver homogenate system, was not 
blocked by ergotamine, stimulated glucose output 
from liver slices, was non-dialyzable from blood 
fractions, was inactivated by trypsin and by an "in- 
sulinase" extract which acted on glucagon, and showed 
PH stability and solubility similar to glucagon. Glu- 
cagon injected into the portal vein of a dog was recov- 
ered from femoral venous blood, indicating that if 
glucagon were secreted by the pancreas, it might 
appear in peripheral blood. 








1543. DEMETHYLATION OF NARCOTIC DRUGS AND 
THE PHENOMENON OF TOLERANCE. G. J. 
Mannering and A. E. Takemori.* Dept. of Phar- 
macology and Toxicology, Univ. of Wisconsin Med. 
School, Madison, 

Axelrod (Science 124:263, 1956) has drawn an in- 
teresting parallelism between the development of 
tolerance to morphine and the capacity of livers from 
tolerant rats to demethylate narcotic drugs. The 
present study is an attempt to repeat and extend 
Axelrod's observations. Groups of male albino rats 
were administered increasing intraperitoneal doses 
of morphine, | -3-hydroxy-N-methylmorphinan 
(Dromoran) and d-3-hydroxy-N-methylmorphinan 
(dextrorphan) in amounts calculated to produce tol- 
erance. Other groups of rats received the antagonist, 
levallorphan, in addition to the previously mentioned 
compounds. Rats injected with saline served as con- 
trols. At the end of 5 wk, microsomal plus soluble 
fractions were prepared from the livers of these 
animals and measured for their capacities to demethyl- 
ate morphine, codeine, 1- and d-3-methoxy-N-methyl- 
morphinan, Dromoran and dextrorphan. 3-Methyl-4- 
monomethylaminoazob (3-methyl-MAB), which 
is not acted upon by the same system which demethyl- 
ates narcotic drugs, was also employed as a substrate. 
Liver preparations from rats injected repeatedly 
with morphine or Dromoran were greatly reduced in 
their capacities to demethylate all of the narcotic 
compounds employed here as substrates. No such 
effect was noted in the case of 3-methyl-MAB. Dex- 
trorphan, which is ineffective as a narcotic, was in- 
active or much less active in inducing decreased 
demethylation. Contrary to expectations, injected 
levallorphan did not reverse the narcotic-induced 
retardation of demethylation. 
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1544. CARBONIC ANHYDRASE INHIBITION IN THE 
ELASMOBRANCH: EFFECT ON AQUEOUS 
HUMOR AND CEREBROSPINAL FLUID CO,. 
Thomas H. Maren and Albert Frederick.* iat 
Desert Island Biological Lab., Salisbury Cove, 
Maine, and Univ. of Florida College of Medicine, 
Gainesville. 

In 12 dogfish (Sq. Acanthias) concentration of total 
CO, in plasma was 7.4 mM/1.+S.E. of 0.07. Ratio 
(Raq) of COy concentration in aqueous humor/plasma 
was 1.2+0.1. Acetazolamide (100 mg i.v./fish) 
lowered Ra, in all of 8 fish to 0.72+0.05. Effect was 
observed at 30 min and lasted at least 6 hr. CO, 
plasma concentrations were constant for 2 hr, then 
rose (Hodler et al., Am. J. Physiol. 183:155, 1957) 
but changes in R,, were independent of alterations in 
plasma CO). Car c anhydrase was found in ciliary 
process, iris and retina (but not lens); activity was 
abolished by acetazolamide in vivo, Results suggest 
that, as in mammals, this enzyme plays a role in CO, 
transfer into aqueous, Similar experiments were done 
on CSF/plasma for CO, which for 6 untreated fish 
was 1.15+.05. Acetazolamide produced no observable 
effect in 30 min, but at 2 hr there was a striking rise 
in Regr to 1.72+0.09, which persisted for at least 6 
hr. Carbonic anhydrase was found in brain; its role 
may be removal of metabolic CO, from CNS, a process 
slowed by acetazolamide. N5-t-butyl acetazolamide 
(J. Pharmacol. & Exper. Therap. 117, p. 385) was used 
as a control and produced none of the effects reported 
for acetazolamide. Recent data of Davson in cats (J. 
Physiol. 137; p. 279) and our current studies in man 
also show rises in Rcsr for CO, following acetazol- 
amide. (Supported by research grant B-1297 from 
Natl. Insts. of Health.) 








1545. EFFECTS OF PHENYL-2-BUTYL NORSUPRI- 
FEN-HCL ON THE SYSTEMIC, PULMONARY AND 
CORONARY HEMODYNAMICS AND METABOLISM 
OF THE DOG. G. M. Maxwell,* C. A. Castillo,* 
D. H. White, Jr.* and C. W. Crumpton, Cardio- 
Pulmonary Research Lab., Univ. of Wisconsin, 
Madison. 

In anesthetized dogs cardiac output (Fick) and 
coronary blood flow (NO saturation) were measured 
before and after 5 mg of phenyl-2-butyl norsuprifen 
HCl intravenously. The following significant (P = 
0.05 or less) changes occurred: increase in ventila- 
tion (2.9-4.1 1/min), QO. consumption, and CO, pro- 
duction; decline in arterial and mixed venous CO» 
content; acceleration of heart rate (82-160/min), in- 
crease in cardiac output (2.8-3.7 1/min), decrease in 
systemic pressure (115-97 mm Hg mean) with reduced 
peripheral and pulmonary arterial resistance. The 
systolic ejection period increased from 18.6 to 25.0 
sec/min; systolic mean pressure declined from 126 
to 104 mm Hg. The tension-time index increased. 
The coronary blood flow increased from 70.0 to 102 
cc/100 gm/min with a decrease in coronary resist- 
ance. The increase in cardiac metabolic rate for O, 
and CO. was due to the increase in coronary flow. 
The index of efficiency fell. The ratio of coronary 
blood flow to left ventricular work rose, The glucose 
contents of arterial and coronary sinus blood in- 
creased; lactate and pyruvate values increased in the 
coronary sinus only. Cardiac metabolic rates for 
these substances showed no real change. This drug 
acts as a peripheral, pulmonary, and coronary vaso- 
dilator, with decline in cardiac efficiency. 
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1546. MECHANISM OF CARDIOVASCULAR ACTIONS 
OF HEXAHYDROAZEPINE PROPIONAMIDOXIME 
(SU-4029). R. A. Maxwell, A. J. Plummer, A. I. 
Daniel,* F, Schneider* and H. Povalski.* Research 
Dept., Ciba Pharmaceutical Products Inc., Sum- 
mit, N. J. 

The blockade of norepinephrine produced by the 
"reversible" adrenergic blocking agent phentolamine 
is negated by Su-4029. The blockade of norepine- 
phrine produced by the "irreversible" blocking agent 
dibenamine is not negated by Su-4029. Since phentol- 
amine and dibenamine are generally considered to 
function at the same locus in the adrenergic receptor 
substance these facts indicate that Su-4029 has an 
action in the substance of the alpha receptors and 
that it is probably at the same site as that affected by 
dibenamine and phentolamine. The responses to a 
series of pressor phenylalkylamines following Su- 
4029 pretreatment fall into three categories: 1) ir- 
reversibly blocked are the amines with no or only p- 
hydroxylation; 2) reversibly blocked are the amines 
with hydroxylation only on the carbon adjacent to the 
ring, i.e., the 6 carbon, and 3) not blocked or aug- 
mented are the amines with m and p hydroxylation or 
m or p plus 6-hydroxylation. It is suggested that 
part of the action, at least, of Su-4029 is to "deform" 
that portion of the alpha receptor substance which is 
affected by adrenergic blocking agents such as phen- 
tolamine and dibenamine. 











1547. EFFECTS OF ACETYLCHOLINE ON NA AND 

K EXCHANGE IN TURTLE SINUS AND ATRIA. 

P. Mazel* and W. C. Holland. Pharmacology Dept. 

Vanderbilt Med. School, Nashville, Tenn. 

The present study is concerned with the effects of 
acetylcholine (Ach) on Na and K exchange in isolated 
turtle and sinus atria. The following values for Na 
and K in mM/kg wet tissue were obtained for the sinus 
and atria at the end of 40-min incubation in Ringer's 
containing 5.4 mM of K: sinus K, 42.8; Na, 117.5; 
atria K, 54.3; Na,.63.5. After 10 min contact with Ach 
(10°-5M) the sinus K fell to 32.3 and Na increased to 
134.6. No significant changes were observed in the 
atria. If the K in the Ringer's is reduced to 1.35 mM, 
sinus K remained unchanged and the sodium increased 
to 159.3, atrial K rose to 66.5 and Na to 100.3. After 
10 min contact with Ach, sinus K fell to 31.8 and Na to 
129.3, atrial K decreased to 54.9 and Na to 75.6. 
Studies on transmembrane flux of K4? revealed that 
Ach increased both efflux and influx of K, having a 
much greater effect on the sinus than on atria. Changes 
in Na24 fluxes could not be determined because of 
technical problems. Evidence obtained suggests that 
Ach tends to bring cation distributions to an equilib- 
rium level in both the sinus and atria. In terms of 
intracellular concentrations this level for sinus is as 
follows: K, 32.3 mM/kg wet tissue; Na, 130; and for 
the atria K, 54.0; Na, 64. 
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1548. RENAL SYNTHESIS OF BLOOD GLUCOSE. 

W. P. McCann and J. R. Jude (intr. by E. K. 

Marshall). Dept. of Medicine, Johns Hopkins 

School of Medicine, Baltimore, and Natl. Cancer 

Inst., Bethesda, Md. 

Synthesis of blood glucose by the kidney in vivo 
has been reported. The experiments reported in the 
literature, however, have been done under anesthesia 
with the ureter ligated. In addition, the glucose assay 
methods used have been relatively non-specific and 
inaccurate. In order to re-assess this problem, ex- 
periments have been designed to study renal glucose 
arterio-venous differences in the intact, unanesthe- 
tized dog without ureteral ligation. Measurements of 
glucose in protein-free plasma filtrates have been 
made with a specific and precise method dependent 
on glucose oxidase. The surgical and analytical tech- 
niques will be described. Plasma glucose concentra- 
tions were measured in 35 pairs of blood samples 
drawn simultaneously from the renal vein and aorta in 
7 healthy, post-absorptive unanesthetized dogs, at 
least 2 days post-operatively, via catheters implanted 
in these vessels. The plasma glucose levels averaged 
2.34.54 mg % higher in the renal vein than in the 
aorta (P = .01). Evidence will be presented that this 
increment is not due to hemoconcentration in the 
kidney, or to other factors in venous blood. These 
figures suggest that renal blood glucose production 
may be as much as 30% of the hepatic glucose output. 


1549. INOTROPIC ACTION IN A SERIES OF 
CLOSELY RELATED QUATERNARY AMMONIUM 
COMPOUNDS, Leslie P. McCarty,* Woo Choo 
Lee* and F. E. Shideman. Dept. of Pharmacology 
and Toxicology and Cardiopulmonary Research 
Lab., Univ. of Wisconsin Med. School, Madison. 
Various tetraalkylammonium compounds exhibit 

qualitative differences with respect to their inotropic 

effects. The isolated papillary muscle of the cat and 
the heart-lung preparation of the dog were employed 
to determine the effect on the inotropic action of 
tetramethylammonium of successively substituting 
ethyl for methyl radicals. The muscarinic effects of 
trimethylethylammonium on non-atropinized prepara- 
tions and the transitory positive inotropic action on 
atropinized preparation are less than those produced 
by tetramethylammonium, Dimethyldiethylammonium 
possesses little or no muscarinic activity but pro- 
duces a significant positive inotropic effect. Tri- 
ethylmethylammonium evokes no muscarinic response 
and approaches tetraethylammonium in positive ino- 
tropic potency. The effect of replacement of the 
methyl groups in trimethylphenylammonium by ethyl 
groups was also determined. Trimethylphenyl- 
ammonium exhibits marked positive inotropic activity 
and causes only a slight muscarinic effect. The re- 
placement of more than two methyl groups abolishes 
the muscarinic effects without decreasing the positive 

inotropic activity of the compound. Presence of a 

phenolic hydroxy group in the meta position appears 

to enhance the positive inotropic action of trialkyl- 
phenylammonium compounds. The inotropic action 

of diethylpiperidine is more like that of tetraethyl- 

ammonium than that of triethylphenylammonium. 

The results of studies on the inotropic activities of 

trimethylalkylammonium compounds (alkyl-methyl 

through hexyl) will also be reported. 
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1550. CORRELATION OF CYTOLOGICAL LOCALI- 
ZATION AND FUNCTION OF NEURONAL ACE- 
TYLCHOLINESTERASE (AChE): COMPARISON 
OF EFFECTS OF INHIBITION OF TOTAL AND 
EXTERNAL NEURONAL AChE ON GANGLIONIC 
TRANSMISSION. Robert J. McIsaac* and George 
B. Koelle. Grad. School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Successively increasing doses of di-isopropylflu- 
orophosphate (DFP) produce increased, followed by 
decreased, height of contraction of the cat's nictitat- 
ing membrane in response to supramaximal stimula- 
tion of the partially resected preganglionic trunk; this 
effect apparently is due chiefly to inhibition of gangli- 
onic AChE (J. Pharmacol, 105:349, 1952; ibid., 111: 
241, 1954). Similar studies were conducted with 2- 
diethoxyphosphinylthioethyldimethylamine acid ocalate 
(217 AO) and its quaternary methodide (217 MI); the 
latter has approximately 3 times the anti-ChE potency 
and 1/200th the oil: water partition coefficient of the 
former (ibid. 118:420, 1956). AChE activities of the 
superior cervical (S. C.), stellate (St.) and ciliary 
(C.) ganglia were determined manometrically and 
histochemically. Equivalent increases (av. 25-30%, 

3 cats each) in the height of contraction of the nictitat- 

ing membrane were produced by 106 ug 217 AO and 

35 ug 217 MI/kg, i.v.; sufficiently higher doses of 

both agents caused depression. The above dose of 

217 AO resulted in over 95% inactivation of AChE in 

all three ganglia; histochemically, staining was 

markedly reduced at all sites. After the equipotent 
dose of 217 MI, average residual AChE activities 
were: S.C., 25%; St., 28%; C., 70%; inactivation oc- 
curred predominantly at preganglionic terminations 
and peripheries of ganglion cells, whereas internal 
cytoplasmic AchE was relatively unaffected. It is 
concluded that the latter is not immediately involved 
in the hydrolysis of acetylcholine during cholinergic 
transmission. 


1551. PERPHENAZINE (TRILAFON) AND CHLOR- 
PROMAZINE IN EXPERIMENTAL SHOCK. J. M. 
McKenna,* F. E. Roth* and W. M. Govier. Dept. 
of Biology, Seton Hall Univ., South Orange, and 
Scientific Research Div., Schering Corp., Bloom- 
field, N. J. 

Mortality in animals subjected to experimental 
hemorrhage or trauma was significantly (P < 0.05) 
reduced following pretreatment with perphenazine 
(PPZ). Similar protection has been reported for 
chlorpromazine (CPZ). Control rats traumatized by 
the Noble-Collip drum technique demonstrated a 
survival ratio of 32/103 (31%). Pretreatment with 
PPZ or CPZ (1.5 mg/kg, i.m.) resulted in survival 
ratios of 23/26 (88%) and 22/26 (85%), respectively. 
Hemorrhage shock was induced in anesthetized dogs 
under aseptic conditions with a modified reservoir- 
bottle procedure. PPZ pretreatment (1 mg/kg, i.v.) 
produced a survival ratio of 6/16 (37%) which was a 
significant increase above the ratio of 1/41 (2%) ob- 
served in control dogs. Pretreatment with CPZ at 
the same dose resulted in a survival ratio of 3/16 
(19%) which was not significantly different from the 
control value. Both treated groups bled the same 
maximal blood volumes as did the controls but at a 
much slower rate when systolic pressure was 
maintained at 30 mm Hg. The protective action of 
PPZ in preventing death following severe hemorrhage 
or trauma may be of clinical use as a pre-surgical 
adjuvant, as has been reported for CPZ. 
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1552. USE OF TWO-RESPONSE REINFORCEMENT 
SCHEDULES IN PSYCHOPHARMACOLOGY. 
Francis Mechner and irwin Rosenberg (intr. by 
W. M. Govier). Dept. of Pharmacology, Schering 
Corp., Bloomfield, N. J. 

During the last few years, a number of investiga- 
tors in the field of operant conditioning have shown 
that tandem and multiple reinforcement schedules 
can be used to investigate the effects of drugs on sev- 
eral types of behavior simultaneously. The technique 
most frequently used in this connection has been one 
where the animal presses a lever under two alter- 
nating experimental conditions. The purpose of this 
paper is to introduce a refinement in this methodology. 
The refinement consists of the use of two levers, 
rather than one, on each of which a different experi- 
mental condition is in effect. Which of these two 
alternating lever-correlated experimental conditions 
is in effect is indicated to the animal by exteroceptive 
(e.g. visual) stimuli in the case of multiple schedules, 
and by response-produced stimuli in the case of 
tandem schedules. Since such a procedure has the 
effect of segregating the two types of performance on 
the two levers, it affords the possibility of observing 
concurrently and in the same subject the selective 
effects of a drug on several different types of behav- 
ior. Data obtained from rats and Mona monkeys 
trained on a two-response tandem variable ratio- 
regular reinforcement schedule are presented as 
illustration of this general method. The main purpose 
of the studies reported was to tease apart concurrent 
stimulant and anorexigenic effects of several drugs. 


1553. EFFECT OF LEVARTERENOL ON RENAL 
BLOOD FLOW AND VASCULAR CAPACITY. Ali 
Mehrizi (intr. by R. P. Ahlquist). Depts. of Phys- 
iology and Pharmacology, Med. College of Georgia, 
Augusta. 

In anesthetized dogs the renal venous stream was 
drained into the jugular and could be diverted so as 
to take samples every second. T-1824 was injected 
instantaneously into the renal artery. The flow could 
be calculated as the injection divided by the product 
of the average concentration of T-1824 and time; the 
vascular volume as the product of the mean circula- 
tion time and flow. Flow calculations were verified 
by comparison with measured flow. Infusions of 
levarterenol which raised the arterial pressure 40- 
50 mm Hg caused an increase in blood flow and no 
significant change in vascular volume. Stronger in- 
fusions which raised the arterial pressure 70-90 mm 
Hg decreased the blood flow. In some cases the high 
intravascular pressure distended some of the renal 
blood vessels causing the vascular volume to increase 
in spite of vasoconstriction. (From the Cardiovas- 
cular Research and Training Program supported by 
grants from Natl. Heart Inst. and Ainer. Heart 
Assn.) 
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1554. VENOUS BLOOD FLOW RECORDED WITH AN 
ISOTHERMAL FLOWMETER. Stefan Mellander 
(intr. by Lucien Morris). Cardiovascular Training 
Program, Dept. of Physiology and Biophysics, Univ. 
of Washington, Seattle. 

An isothermal flowmeter has been developed for 
recording of steady blood flow such as occurs in veins. 
The flow recording element consists of a fine heating 
coil enclosing a thermistor mounted on the tip of a 
catheter. The sensing element is held in the center 
of a vessel by 8 fine spring wires which also hold the 
dimensions of the vessel at a known constant size 
during recording. Heat is dissipated from the coil 
by blood flowing past the heating element. If the tem- 
perature of the thermistor is maintained at a constant 
level slightly above the blood temperature, the heat 
production in the heating coil has been found to be 
approximately linear with blood flow. Changes in 
venous flow can be measured at a single site or the 
catheter can be advanced along venous channels, sam- 
pling blood flow at various positions. Studies are 
being conducted on the distribution of the blood flow 
into the inferior caval vein from various vascular 
beds. (Supported in part by grants from Amer. Heart 
Assn. and Natl. Heart Inst.) 


1555. ALTERED THYROID STATES AND CARDIAC 
RESPONSES TO EPINEPHRINE AND NOREPINE- 
PHRINE IN RABBITS MAINTAINED ON A HIGH- 
CHOLESTEROL-FAT DIET. K. I. Melville, R. 
Martel* and H. E. Shister.* Dept. of Pharmacol- 
ogy, McGill Univ., Montreal, Canada. 

The electrocardiographic (Lead 11) responses fol- 
lowing intravenous epinephrine and norepinephrine 
(10 and 100 ug) in rabbits, have been investigated dur- 
ing both "hyperthyroidism" induced by 1-triiodothry- 
onine or Cynomel (200 ug s.c. daily for 4-5 days), and 
hypothyroidism induced by methimazole or Tapazole 
(10 mg/kg orally daily for 2-4 wk). During the hyper- 
thyroid state, animals on a normal diet (Purina Chow) 
showed little or no initial vagal slowing or extra- 
systoles, but continued cardiac acceleration with 
ventricular arrhythmias (nodal rhythm, transient 
ventricular fibrillation); 11 out of 12 recovered com- 
pletely and were still alive 7 days later. Animals 
maintained for 3-4 months on a high cholesterol-fat 
diet (Purina Chow with added 2% cholesterol and 6% 
corn oil) showed markedly increased cardiac sensitivity 
both to triiodothryonine alone (6 out of 12 died rather 
suddenly during the 5-day period of administration, 
and in 1 instance terminal ventricular fibrillation was 
recorded), as well as to epinephrine and norepine- 
phrine (5 out of 6 animals died within 7 days despite 
return to the high fat diet. During the hypothyroid 
state, conversely, both epinephrine and norepinephrine 
led to a marked prolonged immediate vagal slowing, 
but no tachycardia or ventricular arrhythmia in ani- 
mals on a normal diet, and in spite of continued 
methimazole administration, 7 out of 8 survived beyond 
7 days. It would appear that cholesterol-high-fat 








‘feeding enhances the cardiac toxicity of triiodothyro- 


nine in rabbits. The problem is being further studied. 
(Supported by a Quebec Health Grant, Dept. of Natl. 
Health and Welfare, Canada.) 
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1556. HEPATIC STORAGE AND DISCHARGE OF 
RADIOACTIVE VITAMIN B,,. IN DOGS. Walter L. 
Mersheimer and George B. Jerzy Glass (intr. by 
Linn J. Boyd). Depts. of Medicine and Surgery, 
New York Med. College, New York City. 

The hepatic storage and discharge of Co®B,, was 
studied in 8 normal dogs for 7-10 months follo' 

i.m, or oral administration of 0.1-0.6 ug=uc CoB, 

per lb weight. The radioactivity was measured 1) by 

scanning of the cutaneous liver projections, 2) in 
serial surgical liver biopsies, and 3) in internal 
organs, including the liver, after sacrifice of the 
animals. The biological half-life of Co69B,. in the 
liver of the dog is shorter than in humans, Bs months 
only as compared to 5-30 months in man (Glass et al., 
to be published). The discharge of CoB), from the 
liver shows a steeper slope at the onset than later. 

It is faster when the dose injected is smaller, and 

vice versa, or when it is given by mouth. A good 





correlation was observed initially between the amount. 


of Co®B;, injected and the hepatic radioactivity, and 
also between the hepatic surface radioactivity and that 
determined from the liver biopsies. The concentra- 
tion of Co®°B,, per gm of tissue was highest in the 
kidneys, then, in descending order, in the pancreas, 
spleen, liver and small intestine. The content of 
Co®°B >» per organ was highest in the liver, where it 
exceeded that of all the other abdominal organs com- 
bined. (Supported by grants-in-aid, A-68(C5) from 
Natl. Insts. of Health, PHS, Williams-Waterman Fund 
for the Combat of Dietary Diseases, and Merck and 
Co., Inc., Rahway, N. J.) 


1557. ROLE OF AFFERENT ACTIVITY FROM THE 
BLADDER IN REGULATING ITS ACTIVITY. F.H. 
Meyers, D. J. Marsh* and G. Suzuki.* Dept. of 
Pharmacology, Univ. of California Med. Ctr., San 
Francisco, 

Application of the concept of sympathetic-parasym- 
pathetic antagonism to the physiology of the bladder 
is not possible since section of the pelvic nerves 
(parasympathetic or motor) leads to a contracted, 
irritable, hypertrophied bladder. Distension of the 
bladder causes sympathetic activation as measured 
by vasoconstriction. An alternate formulation can be 
derived by considering the importance of sensory 
fibers coursing with the pelvic nerves. That is, that 
the distension that initiates activity also reflexly in- 
creases sympathetic inhibitory activity. To test this 
hypothesis, sympathetic activity to the bladder was 
assayed by recording the electrical activity from a 
hypogastric nerve. When the pelvic nerves were 
sectioned or a local anesthetic applied, electrical 
activity in the hypogastric nerve was eliminated or 
greatly reduced. Recovery from the effects of a local 
anesthetic applied to the pelvic nerves was observed, 
establishing the viability of the sympathetic fibers. 
(Supported, in part, by a grant from Natl. Heart Inst.) 
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1558. MERCURIAL DIURESIS IN DOGS WITH DIA- 

BETES INSIPIDUS. Tracy B. Miller* and Do 

S. Riggs. Dept. of Pharmacology, Univ. of Buffalo 

Medical School, Buffalo, N. Y. 

Previous investigators have not agreed on whether 
mercurial diuretics influence free water clearance 
during a water diuresis. In an attempt to refine this 
type of experiment, 2 unanesthetized dogs with diabe- 
tes insipidus were studied as follows: 2 days pre- 
treatment with NH,Cl (0.3 gm/kg/day); a water load 
of 5% of body wt. administered orally and maintained 
throughout the experiment by replacement of water 
and salt (as NaCl) at the end of each 20-min period; 
mercaptomerin sodium equivalent to 1 mg Hg/kg 
injected i.v. after a constant maximal water diuresis 
was achieved about 3 hr after the initial load. Anal- 
yses of plasma and urine were made to determine 
PAH and creatinine clearances, osmolarity, Na, K 
and Cl excretion. In each of 10 experiments the 
mercurial caused an impressive chloruresis accom- 
panied by a rise in urine flow from a mean of 5.6 ml/ 
min before, to 11.6 ml/min after the mercurial (5 
expts., Dog P) and from 4.8 to 10.8 ml/min (5 expts., 
Dog B). The increased flow lasted as long as water 
and salt replacement was continued (5 hr in 1 ex- 
periment). The increment in urine flow consisted of 
an essentially isosmotic fluid, the free water clear- 
ance being unchanged in 7 experiments, increased 
slightly in 1, and decreased slightly in 2 experiments. 
Sodium excretion paralleled chloride excretion. PAH 
and creatinine clearances remained fairly constant, 
increasing slightly after the mercurial in 8 and de- 
creasing slightly in 2 experiments. Urine pH always 
decreased following the mercurial, from a mean of 
5.8 before the mercurial to a mean of 5.1 at the peak 
of chloruresis, It is concluded that the principal site 
of action of mercurials is proximal to the site of 
facultative water reabsorption. (Supported by a grant 
from the Erie County Heart Assn.) 


1559. NORMAL AND IMMUNE SERUM THERAPY 

IN EXPERIMENTAL PSEUDOMONAS INFECTION. 

R. Carl Millican and John D. Rust.* Natl. Insts. 

of Health, Bethesda, Md. 

Mice are protected against fatal Pseudomonas 
aeruginosa, Staphylococcus aureus, Escherichia coli 
and other infections (mucin-enhanced) by human gamma 
globulin (GG) and by plasmas from a variety of ex- 
perimental animals (Millican, Rust and Rosenthal, 
Science 126:509, 1957). The nature of this protective 
factor has not been clarified, although evidence sug- 
gests an antibody (Proc. Soc. Exper. Biol. & Med. 
94:214, 1957; Fisher et al., Antibiotics Annual, 1957- 
1958, in press). Titers in plasmas of adult dogs and 
rats against Pseudomonas infection were higher than 
in weanlings. This increase is not dependent on con- 
tact with bacteria in the environment since serum 
from sterile rats (age 18-23 wk, 4th and 5th generation 
germ free, obtained from Lobund Inst.) was as active 
as that from control rats. The relation of these find- 
ings to natural antibodies will be discussed. Titers 
of immune sera are greatly increased. Rabbits were 
immunized against Pseudomonas aeruginosa, strains 
180 and 181, by injecting live organisms i.v. at inter- 
vals of 4 days (5 injections, total). Volumes of 
organisms injected were: 0.1, 0.5, 1.0, 1.5 and 2.0 ml. 
Compared to normal rabbit serum and human GG 
there was over a 17,000-fold increase in activity. 
Protection from antiserum was observed whether 
administered i.p. 2 hr before, i.v. 1/4 hr after, or 
5-1/2 hr after infection. 
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1560. SIGNIFICANCE OF BRAIN CARBONIC AN- 
HYDRASE IN INDUCTION OF SEIZURE PATTERNS 
IN NEWBORN ANIMALS. J. Gordon Millichap. 
Depts. of Pediatrics and Pharmacology, Albert 
Einstein College of Medicine, New York City. 

The effect of acetazolamide on electroshock seizure 
patterns of young rats has been observed in parallel 
with estimations of the degree of inhibition of brain 
carbonic anhydrase activity. The ED;, for maximal 
tonic and for clonic seizures was 1 mg/kg and 86 
mg/kg and the percentage inhibition of the enzyme 
was 86 and 99.4, respectively. Minor hyperkinetic 
seizure patterns were refractory to acetazolamide, 

1 gm/kg, despite the inhibition of enzyme by 99.98%. 

The inhibition of the catalyzed reaction is not pro- 

portional to the inhibition of the enzyme; the corre- 

sponding values calculated from % enzyme inhibition 
observed and the data of H. W. Davenport (J. Biol. 

Chem, 158:567, 1945) were 5, 38 and 83%. The 

reciprocals of these values, or the functional activity 

of the enzyme in acetazolamide-treated animals, 
were of a similar order of magnitude to the levels of 
brain enzyme activity which have been shown previ- 
ously to correlate with development of susceptibility 
to hyperkinetic, clonic, and tonic seizure patterns 

(J. G. Millichap, Proc. Soc. Exper. Biol. & Med. 96: 

125, 1957). A low level of functional activity of 

carbonic anhydrase in the brain may be sufficient for 

the induction of minor hyperkinetic seizures while a 

relatively high degree of activity may be required for 

the propagation of a generalized discharge and the 
induction of a major tonic seizure. (Supported in part 
by grant No. B-1627 from Natl. Insts. of Neurological 

Diseases and Blindness, PHS.) 








1561. REACTIVITY OF RENAL VASCULAR ADRE- 
NERGIC RECEPTORS, Lewis C. Mills, John H. 
Moyer and Carroll A. Handley. Dept. of Medicine, 
Hahnemann Med. College, Philadelphia, Pa., and 
Dept. of Pharmacology, Baylor Univ., Houston, 
Texas. 

Ahlquist has postulated that the differences in re- 
sponse of vascular beds to sympathicomimetic drugs 
is due both to differences in proportions of vaso- 
constrictor and vasodilator properties of the drugs, 
and differences in proportions of vasodilator and 
vasoconstrictor receptors from one vascular bed to 
another, This study of the renal vascular bed was 
undertaken with some of the newer sympathicomime- 
tic agents to obtain further information about the 
above hypothesis. The drugs studied were mephen- 
termine, metariminol, epinephrine, norepinephrine, 
phenylephrine and methoxamine. In normal dogs, in 
spite of a comparable rise in blood pressure in each 
group, methoxamine produced a marked fall in GFR 
and RBF, while in contrast mephentermine had little 
or no effect. The other drugs produced intermedi- 
ate effects in the order named. In hemorrhaged dogs 
with reduced renal function, elevation of blood pres- 
sure with mephentermine was associated with a rise 
in GFR and RBF; methoxamine did not increase these 
functions, and the other agents were intermediate in 
effect. It is postulated that in addition to varying 
proportions of vasodilator and vasoconstrictor 
receptors from one vascular bed to another, there 
are chemical variations in the vasoconstrictor 
receptors from one vascular bed to another. It would 
seem that renal vasoconstrictor receptors respond 
maximally to methoxamine, and least to mephenter- 
mine in relation to those of the general vasculature. 
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1562. HYPOTENSIVE ACTIVITY OF PHENOTHI- 
AZINE DERIVATIVES ON RENAL HYPERTENSIVE 
AND NORMOTENSIVE ANIMALS. H. Minatoya 
(intr. by F. P. Luduena). Pharmacology Sec., 
Sterling-Winthrop Research Inst., Rensselaer, 

N. Y. 

The CNS and adrenolytic activities of 8-(3-[10-(2- 
Chlorophenothiazinyl)] propyl)-3-hydroxynortropane 
were by Long et al. (J. Pharmacol. & Exper. 
Therap. 119:479, 1957) as being greater than that of 
the pseudo-3-hydroxy noxtropane analog. In contrast, 
the hypotensive activity of the norpseudotropine (NPT) 
was found significantly greater than the nortropine 
(NT). The NPT, in oral doses of 0.125, 0.5, 2, 4, and 
8 mg/kg (10 rats/dose level), produced in hypertensive 
rats a mean maximal reduction in systolic blood pres- 
sure (B.P.) of 17.4+2.4, 20.613.1, 25.741.1, 35.612.4, 
and 44.2+2.3 mm Hg respectively in 1-4 hr, lasting 
with higher doses over 48 hr. A mean maximal reduc- 
tion of 12.6+2.6 and 18.6:2.9 mm Hg in B.P. was ob- 
tained with doses of 2 and 8 mg/kg respectively of the 
NT. In normotensive rats, a mean maximum reduc- 
tion of 11.8+2.5 and 17.812.6 mm Hg in B.P. was 
obtained with doses of 2 and 8 mg/kg respectively of 
the NPT. A reduction of only 3.6+1.1 mm Hg was 
obtained with 8 mg/kg of the NT. In 4 trained, un- 
anesthetized dogs, an oral dose of 8 mg/kg of the 
NPT reduced the average systolic B.P. from 113.5 to 
94.5 and the diastolic from 79 to 63 mm Hg in 3-4 hr. 
The heart rate was reduced by 22%. Moderate seda- 
tion and hypothermia were noted. An equal dose of 
the NT did not lower the B.P. The data obtained in 32 
chloralosed, vagotomized dogs suggested that the 
NPT had a greater action on the vasomotor center 
and a lesser peripheral adrenolytic action than the 
NT. 





1563. NEW APPROACH TO THE ore, 

PATHIES (THROMBOCYTOPATHY A). 

Monto (intr. by P. R. Dumke). Henry i le. * 

Detroit, Mich. 

Fifteen patients with a mild hemorrhagic diathesis 
demonstrated prolonged bleeding times as the only in 
vivo abnormality and abnormal prothrombin consump- 
tion times as the only in vitro abnormality. The serum 
exhibiting the abnormality short prothrombin time, 
unlike hemophilia and similar to thromb 
contained as little prothrombin as normal serum, 
about 25 U/ml. These findings suggested a dysfunc- 
tion of platelets; and, since platelet caer faster 3 is the 
principle activity of platelets known to be involved in 
the formation of thrombin from purified prothrombin 
and probably concerned with the prothrombin consump- 
tion time, a study of the function of platelet factor 3 
in these patients was undertaken. Platelets were col- 
lected by differential centrifugation and washed. The 
platelet factor 3 activity of these platelets was assayed 
by the method of Alkjearsig, Abe and Seegers involv- 
ing quantitative activation of purified prothrombin. 

The patients’ platelet extracts activated very little 
prothrombin, about 100 U, while the normal activated 
about 800 U/ml. The in vitro addition of platelet 
factor 3 to patients blood corrected the prothrombin 
consumption. After ultrasonic oscillations the pa- 
tients' platelet extracts which previously had activated 
very little prothrombin activated the same amount as 
normal extracts. The administration of bovine 











platelet factor 3 to terminal leukemic patients re- 
sulted in the correction of the defect in vascular re- 
sistance. The results of these observations suggest 
the designation of Thrombocytopathy A to this bleed- 
ing disorder. 
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1564. POTENTIATION OF EPINEPHRINE ARRHYTH- 


MIAS BY A SUBSTITUTED PROPIOPHENONE. 
Joanne I. Moore* and Henry H. Swain. Univ. of 
Michigan, Ann Arbor. 
a-Phenoxy-«-dimethylaminomethyl propiophenone 
hydrochloride (Upjohn-0882) was prepared by the 
method of Wright and Lincoln (J. Am. Chem. Soc. 74: 
6301, 1952). An i.v. dose of 10 in the dog 
causes no disturbance of cardiac rhythm, but when it 
is followed in 2-5 min by 4 g/kg of epinephrine i.v. 
ventricular fibrillation is induced. U-0882 differs 
significantly from the hydrocarbons in the mechanism 
by which epinephrine fibrillation is facilitated. Fibril- 
lation from U-0882 plus epinephrine is not prevented 
by Dibenzyline, 2 mg/kg, but is prevented by the 
previous administration of 10 mg/kg of the dichloro 
analog of isoproparterenol (Lilly 20522), a compound 
which blocks "inhibitory" but not "excitatory" prop- 
erties of epinephrine. After U-0882, sub-fibrillatory 
doses of epinephrine do not induce premature ven- 
tricular beats. Isoproparterenol is as effective as 
epinephrine for producing fibrillation after U-0882. 
Moreover, after U-0882 the ventricles of the dog 
heart will fibrillate when the right auricle is driven 
electrically at a rate of 300-330 beats/min for a few 
seconds. The EKG and direct measurements on the 
heart show that U-0882 prolongs greatly the refrac- 
tory period of the ventricular myocardium but does 
not slow appreciably A-V or intraventricular con- 
duction times. It is proposed that ventricular fibrilla- 
tion seen after U-0882 results from rapid atrial beats 
(electrically driven or drug induced) being delivered 
to an incompletely recovered ventricular myocardium, 
The properties of U-0882 are almost identical to those 





of amarin as described by Fastier and Smirk (J. rosa | 


107:318, 1948). (Supported by PHS Grant H-246 


1565. PHENYLTOXALAMINE: SEDATIVE PROP- 
ERTIES. George Mouratoff,* Robert C. Batter- 
man, Arthur J. Grossman* and Paul Leifer.* 
Dept. of Medicine, New York Med. College, New 
York City. 

The sedative properties, tolerance and safety of 
phenyltoxalamine were studied for the control of the 
anxiety state in ambulatory patients. The majority 
of patients also had disturbances in sleep. The 
method of "all or none" satisfactory relief of symp- 
toms was used (J. Am. Geriat. Soc. 4:172, 1956) and 
duplicated the conditions under which such therapy is 
actually used for control of the anxiety state. Similar 
studies were done with placebo, phenobarbital and 
other sedative agents (A. J. Grossman et al., Fed. 
Proc., this issue). Groups of patients received 50, 
100 or 200 mg phenyltoxalamine 3-4 times daily for 
1 to several weeks of continuous therapy. Establish- 
ment of dose response curve revealed 50 mg to be 
optimum. Daytime sedation occurred in 77% of 
patients with 10% manifesting drowsiness. Satisfac- 
tory control of combined daytime sedation and insom- 
nia occurred in 45% of patients. Untoward reactions 
occurred in 10%, were insignificant and within range 
of placebo therapy. Phenyltoxalamine when admin- 
istered by daily multiple doses is a satisfactory day- 
time sedative but not a hypnotic agent. 
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1566. INTRAVENOUS ANTIDIURETIC POTENCY OF 
VASOPRESSINS IN PIGS, WITH OBSERVATIONS 
ON PORCINE RENAL FUNCTION. Robert A. 
Munsick,* Wilbur H. Sawyer* and H. B. Van Dyke. 
Dept. of Pharmacology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

Lysine vasopressin (L) as an intravenous anti- 
diuretic agent has about 1/6 the potency of arginine 
vasopressin (A) in dogs. Lysine vasopressin appears 
to be secreted only by the pig and not by other mam- 
mals. The intravenous antidiuretic potency of the 
two vasopressins was determined in unanesthetized 
trained pigs with the following results: I) antidiuretic 
effect judged by reduction of urine volume in 34 com- 
parisons, L > A in 22, L= A in 11, L< A in 1; 1) effect 
judged by increase in U°S"/Posm, L > Ain 9, L=A 
in 0, L< A in 0; Il) effect judged only by increase in 
Uosm, L >A in 5, L= Ain 3, L<Ain0. It is con- 
cluded that lysine vasopressin injected intravenously 
is at least as potent and probably more potent than 
arginine vasopressin as an antidiuretic agent in the 
pig. Information concerning renal function was also 
collected in 4 pigs with an average weight of 22.5 kg. 
Deviations from repeated determinations were re- 
markably small. Average clearance values per kg 
body weight were (as ml/min), endogenous creatinine, 
4.15, inulin, 5.06 and PAH, 19.5. The value for T, PAH 
as mg/min was 3.11. 





1567. INHIBITORY EFFECT OF DIPTEREX AND 
OTHER ORGANIC PHOSPHATES ON DETOXIFI- 
CATION OF MALATHION, Sheldon D. * 
and Kenneth P. DuBois. Dept. of Pharmacology, 
Univ. of Chicago, Il. 

Frawley et al. (J. Pharmacol. & Exper. 1 ee 

119:147, 1907) a demonstrated 

combinations of ethyl p-nitrophenyl Saiceuaie. 

phosphonate (EPN) malathion. In vitro studies by 

Cook et al. (J. Assoc. Offic. . Chemists 40:664, 

1957) and in vivo experiments in this laboratory (Proc. 

Soc. Exper. Biol. & Med., in press) indicated that the 

potentiation of toxicity is the result of inhibition of 

the enzymatic detoxification of malathion by EPN. 

The development and application of a quantitative 

method for measuring the effects of drugs on the 

enzymatic detoxification of malathion in vivo demon- 
strated that low dietary levels of EPN markedly 
inhibit the malathiondetoxifying enzyme. Additional 
studies have revealed that the intraperitoneal admin- 
istration of 10, 20 and 40 mg/kg of dipterex causes 

40%, 63% and 70% inhibition respectively of the 

detoxification of malathion by male rat livers and the 

acute toxicity of malathion is potentiated by dipterex. 

After a single dose of 40 mg/kg of dipterex the en- 

zyme activity returned to normal within 24 hr. One 

hour after 3.5 mg/kg of guthion or 1.5 mg/kg of 
parathion given intraperitoneally the enzyme activity 
was inhibited by 60% and 73% respectively. Feeding 
of the maximum levels of parathion, guthion and 











dipterex which cause no cholinesterase inhibition 
(safe levels) for 2 wk did not inhibit the malathion- 
detoxifying enzyme. 





1568. CENTRAL ACTION OF GANGLIONIC BLOCK- 
ING AGENTS. Robert K. Murray, Lloyd Beck and 
David F. Bohr (intr. by Mi H. Secvers}- Depts. of 
oo and Pharmacology, Univ. of Michigan, 


+ RA eS 
ing agents has been described by several authors. In 
the present investigation this effect was studied using 
the cross-circulated dog head preparation. Vascular 
separation was made at C,. Only the vagi and spinal 
cord connected the head to the body, the head being 
perfused from a donor by a controlled volume pump. 
The carotid sinuses were denervated mechanically in 


was administered intravenously to the donor in doses 
ranging from 1-5 mg/kg. Ganglionic blockade was 
observed, as a marked fall in blood pressure, in both 
the donor and the isolated recipient head. No depres- 
sion of blood pressure in the recipient body occurred 
upon administration of the drugs to the donor-isolated 
head system. However, a marked fall in blood pres- 
sure consistently occurred upon direct administration 
of the blocking agents to the recipient body. Results 
were the same with either pentobarbital or morphine- 
urethane anesthesia. These findings suggest that the 
above-mentioned ganglionic blocking agents in clinical 
doses have no significant supra-spinal action in the 
dog. (Supported by a grant from the Life Insurance 
Med. Research Fund.) 


1569. CARDIAC ACTIONS OF ISOXSUPRINE. Clinton 
B. *V; Drinnon,* and B. Clark. 
Mead Johnson & Co., Research Div., Dept. of 
Pharmacology, Evansville, Ind. 

Because tachycardia and myocardial stimulation 
are limiting factors with some vasodilators, studies 
on the cardiac effects of isoxsuprine, 2-(3-phenoxy-2- 
propylamino)-1 ft oes pan th -propanol hydro- 
chloride, a new peripheral vasodilator, were under- a 
taken. This compound was synthesized by Moed and 
Van Dijk (Rec a age . 75:1215, 1956) and supplied q 
by North American Philips Company, Inc. In trained, 
unanesthetized dogs i.v. injections of 10 to 50 ug/kg 
and oral doses of 200 to 800 ug/kg produced only small 
transient increases in heart rate. Since autonomic 
blockade did not prevent the change in heart rate in 
intact animals, studies were directed toward isolated 
preparations. In isolated, perfused cat hearts, a 2- 
to 10-ug total dose mildly increased contractile force, 
heart rate, and coronary flow. Direct myocardial 
stimulation was further assessed in the nonfailing 
isolated papillary muscle preparation of Cattell and 
Gold (J. Pharmacol. & Exper. Therap. 62:116, 1938). 
Doses of 2-8 ug/16-ml bath resulted in a moderate 
increase in amplitude of contraction. Contractile 
foree measured by the strain gauge technique in open- 
chest dogs (Walton et al., Am. J. Physiol. 161:489, 
1950) and data from heart-lung preparations also 
demonstrated that isoxsuprine possessed weak myo- 
cardial-stimulating properties. Similar experiments 
with nylidrin revealed that this compound had greater 
myocardial-stimulating ability than isoxsuprine. 











Nash 


1570. SYMPATHOLYTIC EFFECTS OF HALOMID. 
Joe B. Nash,* George A. Emerson, John A. Faust* 
and Melville Sahyun.* Univ. of Texas Med. 
Branch, Galveston, and Sahyun Research Lab., 
Santa Barbara, Calif. 

Halomid, 2-(o-chlorobenzyl) imidazoline HCl, is a 
potent adrenolytic and sympatholytic agent with 
prolonged action in the dog. The i.v. administration 
of 1.0-2.5 mg/kg produces reversal of the pressor 
effect of epinephrine and a greatly diminished pres- 
sor response to levarterenol bitartrate, for periods 
up to 18 hr. Pressor effects of naphazoline HCl, 
phenylephrine HCl, dextro amphetamine SO,, phenyl- 
propanolamine HCl, hydroxyamphetamine HBr, 
methoxamine HCl, methamphetamine HCl, ephedrine 
SO, and tetrahydrozoline HCl are abolished or de- 
creased by Halomid, while depressor effects of iso- 
proterenol HCl are unchanged. The agent is effec- 
tively absorbed when given intragastrically to dogs or 
rats; approximately 30% of the dose may be recov- 
ered unchanged from the urine of dogs. No pressor 
response is seen after oral administration of Halomid; 
however, parenteral administration produces a tran- 
sient pressor effect with bradycardia. No cardiotoxic 
effects have been noted in ECG's of the dog after a 
cumulative dose of 40 mg/kg i.v. given over a 40-min 
period. A pilomotor response is observed in rats. 
About 50% of dogs are protected against ventricular 
fibrillation induced by CHCl, + epinephrine. Mice 
are protected against otherwise lethal doses of epine- 
phrine when pretreated with Halomid. In mice, the 
acute LD<, is 125 mg/kg + 4 mg, i.p., and 336 mg/ 
kg + 9 mg, orally; rats tolerate much larger doses, 
on single or repeated administration. 








1571. RIBOFLAVIN AND THIAMIN REQUIREMENTS 
OF CAENORHABDITIS BRIGGSAE (NEMATODA). 
W. L. Nicholas,* Eder Lindsay Hansen and Elis- 
worth C. Dougherty.* Lab. of Comparative Phys- 
iology and Morphology of the Kaiser Fndn., and 
Dept. of Physiology, School of Medicine, Univ. of 
California, Berkeley. 

The soil nematode Caenorhabditis briggsae grows 
rapidly and reproduces well in axenic culture in de- 
fined media (GM) (Dougherty and Hansen, Proc. Soc. 
Exper. Biol. & Med. 93:223, 1956) supplemented with 
either a chick embryo extract (CEF) or a liver pro- 
tein preparation (LPF-C). We are now studying 
specific vitamin requirements in the GM + CEF sys- 
tem, in which much higher vitamin levels are required 
than in the GM+ LPF-C. We have obtained rapid 
growth and abundant reproduction by raising the vita- 
mins to 40 times the levels used in GM, whereas 
reproduction is very poor in GM + CEF with the orig- 
inal vitamin level. When either riboflavin-5-phosphate 
or thiamin-HCl is omitted from the basal medium, 
growth and reproduction are greatly impaired. Other 
vitamin effects are less clear-cut, except those of the 
folic acid group, which will be treated in a separate 
publication (Dougherty and Hansen, contribution no. 14 
of the LCPM). Supported by grant E-926 made to the 
Kaiser Fndn. by the Natl. Inst. of Allergy and Infec- 
tious prom PHS, and a grant from the Kaiser 
Fndn. 
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1572. ENDOGENOUS AND EXOGENOUS VASOPRES- 
SIN ON ACTH RELEASE. B. Nichols, Jr.,* R. 
Guillemin* and R. A. Seibert. Physiology Dept., 
Baylor Univ. College of Medicine, Houston, Texas. 
Dogs (15-20 kg body wt.) were trained to accept 

without anesthesia the procedure of water loading and 

measurement of diuresis according to Verney (Proc. 

Roy. Soc., London 135:25, 1957) along with injections 

and blood samplings through a carotid loop. Anti- 

diuresis of graded intensity was obtained by intra- 
carotid injection of various volumes of hypertonic 

NaCl solution and was interpreted as evidence of 

endogenous release of ADH (vasopressin). There was 

no evidence of concomitant variations of the concen- 
trations of plasma free 17-OH corticoids when the 
latter were measured at time zero (injection of hyper- 
tonic NaCl solution), 15 and 60 min later. The smallest 
dose of purified lysine-VP (260 U/mg) that would pro- 
duce detectable increases of concentrations of plasma 
17-OHC upon injection in the carotid was then deter- 
mined. Doses from 0.066 to 2.12 U when infused into 
the carotid over 60 sec produced uniformly maximal 
antidiuresis. However, ACTH-release as evidenced 
by the plasma 17-OHC levels was obtained only when 

a threshold dose of ca. 0.200 U was exceeded. This 

threshold dose is approx. 2.103 times the dose neces- . 

sary to reproduce antidiuresis as obtained by 

endogenously released ADH. These results do not 
seem to favor the theory proposing ADH as the 
physiological mediator of ACTH release. 








1573. MECHANISMS OF DENERVATION SENSITIZA- 
TION. Mark Nickerson and Harvey D. House.* 
Dept. of Pharmacology and Therapeutics, Univ. of 
Manitoba Faculty of Medicine, Winnipeg, Canada. 
Experiments to differentiate between morphological 

absence of nerve endings and lack of the effects of 

released mediator as factors in the development of 
denervation sensitization were performed on the 
nictitating membrane of cats anesthetized with 
methitural. Intravenous doses of adrenaline and nor- 
adrenaline required to produce minimal isotonic con- 
traction were determined simultaneously for both 
membranes. Removal of the superior cervical ganglia 
induced a progressive increase in sensitivity to 
adrenaline and particularly to noradrenaline. Maxima, 
about 1000 times the controls, were reached in 12-14° 
days. In other experiments, one membrane was 
denervated, the animals treated with Dibenzyline 
twice daily for 3-9 days, and the other membrane 

then denervated. Threshold responses were redeter- 

mined 2 days after the last Dibenzyline injection and 

at intervals thereafter until maximum sensitivity had 
developed. Sensitivities of the two membranes were 
almost identical at all test periods, and essentially 
the same as those of the straight denervation animals 
when the first day of Dibenzyline administration was 
equated with the day of denervation. In animals 
treated with Dibenzyline for the longer periods, the 
sensitivity was 100-500 times greater than expected 
on the basis of the duration of anatomical denervation. 

These results indicate that denervation" sensitization 

develops at the same rate during Dibenzyline blockade 

as after anatomical denervation, and consequently, 
that absence of effects of the normal mediator is the 
major factor inducing sensitization. 
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1574. SOME EFFECTS OF ATARAX ON EXCITABLE 

TISSUES. S. Nishi, K. Koketsu, J. A. Cerf and 

L. G. Abood (intr. by T. R. Sherrod). Univ. of 

Illinois College of Medicine, Chicago. 

Effects of Atarax (1-(p-chlorobenzhydryl)-4,2-(2- 
hydroxyethoxy) ethyl piperazine hydrochloride) have 
been studied on some elementary processes in ex- 
citable tissues. In the frog 1) isolated nerve is par- 
tially blocked by 0.25 mM, and a slight hyperexcit- 
ability is observed with lower concentrations; 2) 
neuromuscular transmission is blocked by 0.25 mM, 
probably by depolarization of both nerve and muscle 
fibers; 3) spinal ganglion nerve cell-bodies are 
depolarized and inexcitable by 25 .M, suggesting a 
particular sensitivity of the neuron soma, These 
effects are partially reversible. In the cat, 15 mg/ 
kg i.v. increases multisynaptic spinal reflexes, with- 
out altering monosynaptic reflexes, suggesting a 
particular effect on interneurons. Atarax seems to 
depolarize excitable tissues; therefore, small con- 
centrations could increase excitability. Different 
neuron types, or portions of a single neuron, have 
different sensitivities to the drug. This range in 
susceptibility could account for some of the complex 
actions of Atarax. The drug has no effect on ana- 
erobic glycolysis, ATP-ase, DPN-cytochrome c 
reductase, and numerous dehydrogenases at concen- 
trations of 0.5 mM. Oxidative phosphorylation and 
cytochrome oxidase activity of rat brain mitochon- 
dria are inhibited about 25% at 0.1 mM. (Supported 
by Mental Health Fund, State of Illinois Dept. of 
Public Welfare.) 








1575. LENS OPACITIES IN MICE EXPOSED TO 
CHRONIC GAMMA AND FAST NEUTRON IRRA- 
DIATION. J. F. Noble,* A. T. Hasegawa,* H. D. 
Landahl* and J. Doull. USAF Radiation Lab., 
Univ. of Chicago, Ill. 

The incidence, time of onset and rate of progres- 
sion of lens opacities has been followed in LAF, mice 
exposed to fractionated, low level gamma (cobalt 60) 
and fast neutron (polonium-beryllium) irradiation. 
The experiments were designed to permit the evalua- 
tion of variation in dose rate, protraction, fractiona- 
tion, and injury-recovery ratio as well as the total 
accumulated radiation exposure. Adult (24-27 gm) 
male mice were randomly assigned to each of the 
treatment groups (30-50 animals) and representative 
samples of the irradiated (4050 mice) and control 
(400 mice) populations were examined periodically 
for lens changes using a Bausch and Lomb Slit Lamp. 
During the first year following the radiation exposure 
almost 50% of the neutron irradiated mice developed 
cataracts, whereas only 10% of the gamma irradiated 
and 2% of the controls exhibited lens changes. The 
neutron induced lens opacities had an earlier onset 
and progressed more rapidly; the incidence of lens 
opacities was 86% after 510 rep, 24% after 170 rep, 








11% after 57 rep, and 5% after 19 rep of fast neutrons. 


Thirty-seven per cent of the mice exposed to 2551 
rep and 9% of the mice exposed to 850 rep of gamma 
irradiation exhibited slight to moderate lens changes 
and the incidence of lens changes in the remaining 
gamma irradiated groups was only slightly greater 
than that of the controls. 





Nothman 


1576. RELATIONSHIP OF GLUCOSAMINE AND 
GALACTOSAMINE TO COLLAGEN FORMATION. 
Nancy L. Noble and Robert J. Boucek (intr. by W. 
B. Deichmann). Howard Hughes Med. Inst., 
Miami, Fla. ; 

Connective tissue of from 6 to 300 days of age was 

isolated from 20 adult male rats by the sponge im- 


plantation technique (A.M.A. Arch. Path, 59:553, 1955). 


The saline-soluble, acetic acid-soluble, and residue 
fractions of the tissue were quantitatively analyzed 
for glucosamine, galactosamine, collagen (hydroxy- 
proline) and nitrogen. Total tissue hexosamine did 
not decrease as the tissue aged. The collagen-free 
saline-soluble fraction contained a large percentage 
of the total hexosamine. This percentage decreased 
from 70% at day 6 to 45% at day 20 and remained 
relatively constant until day 300. Only glucosamine 
was found in the saline-soluble fraction until day 15, 
at which time galactosamine was detected at a level 
of approximately 25% of the hexosamine of this frac- 
tion. The small percentage of the total tissue hexo- 
samine which was found with the acetic acid-soluble 
collagen was relatively constant until day 20, at which 
time it increased approximately 30%. In the residue, 
the total hexosamine, which gradually increased to a 
value of 1.8 mg/gm sponge implant at day 34, was 
doubled at day 300 (3.4 mg/gm sponge). Collagen in 
this fraction increased from 6.4 mg/gm sponge at 6 
days to 131 mg/gm sponge at 34 days, and to 269 
mg/gm sponge at 300 days. One-third of the total 
hexosamine of the residue at from 9 to 300 days of 
tissue age was galactosamine. Galactosamine was 
not detectable in the residue prior to 9 days of tissue 
growth, which is 3 days after collagen development 
had been observed. As the deposition of collagen 
stabilizes, the ratio of hexosamine to collagen de- 
creases and becomes constant. 


1577. ORIGIN OF DIASTASE IN SERUM AND URINE. 
Martin M. Nothman and Allan D. Callow.* Med. 
and Surg. Depts. of New England Med. Ctr., and 
Tufts Univ. School of Medicine, Boston, Mass. 
After pancreatectomy in dogs the concentration of 

serum and urinary diastase remains unchanged. When 

the pancreatic ducts are ligated these enzymes be- 
come markedly increased. They rise further when 
secretin is injected. They fall to their original values 
when the pancreas is removed after duct ligation. The 
same effect is obtained by establishment of a pancre- 
atic fistula after duct ligation; urinary and serum 
diastase return to their original levels. Secretin 
given after performance of the fistula does not effect 
the values for the 2 enzymes, but the amount of 
diastase secreted through the fistula is markedly 
increased. When the liver is removed after the dogs 
have sufficiently recovered from the pancreatectomy 
serum diastase decreases to values between 40 and 

50 in 12-16 hr until the dogs die. After hepatectomy 

alone there is first an increase of serum diastase; 

6 hr later the values drop. Within 12-16 hr they are 

about 100. When pancreas and liver are removed at 

the same operation serum diastase is elevated after 

2 hr; then the values fall to around 50 until the death 

of the animals. These results indicate that the 

diastase present regularly in serum and urine is not 
of pancreatic origin. Only those amounts of diastase 
which appear in the urine and blood under pathologi- 
cal conditions and present the elevated figures of 
these enzymes in pancreatic disease are derived 
from the pancreas. Since the serum diastase de- 
creased steadily after hepatectomy the liver has to 
be considered as one of the sources of the diastase 
in serum. (Supported by a grant-in-aid from the 

Damon Runyon Fund for Cancer Research.) 
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1578. PHARMACOLOGICAL EFFECTS OF NITRO- 
GEN MUSTARDS OF ALIPHATIC AMINO ACIDS. 
William L. Nyhan* and H. Busch. Dept. of Phar- 
macology, Univ. of Illinois College of Medicine, 
Chicago. 

Recent studies have indicated that L-glutamate- 
U-C!4 is actively metabolized by transplantable rat 
tumors in vivo (Nyhan and Busch, Cancer Res., in 
press) and that these tumors are capable of incor- 
porating the isotope of labeled plasma proteins into 
cytoplasmic particulates following intravenous injec- 
tion (Busch et al., Yale J. Biol. Med. 29:105, 1956). 
These results have suggested the investigation of the 
cytotoxicity of analogues of amino acids, peptides, 
and proteins. Initial experiments have been devoted 
to the synthesis of bis-(2-chloroethyl)-amino acids 
with the aim of utilizing the amino acid moiety as a 
carrier for the cytotoxic group. The reported chemo- 
therapeutic superiority of p-bis-(2-chlorethyl)-amino- 
phenylalanine to HN, (Larionov et al., Lancet 2:169, 
1955) provides support for this hypothesis. F For syn- 
thesis of these derivatives, three different approaches 
have been utilized: hydroxyethylation of glutamic 
acid or lysine with ethylene oxide, followed by chlori- 
nation with thionyl chloride and acid hydrolysis; 
Mannich condensation of bis-(2-chlorethyl) amine 
hydrochloride with paraformaldehyde and esters con- 
taining active hydrogen; addition of the free base, 
bis-(2-chlorethyl) amine to a,$-unsaturated esters. 
Cytotoxicity against the Walker 256 carcinosarcoma 
has been demonstrated for the mustard of glutamic 
acid. A single i.v. dose of 200 mg/kg of the glutamic 
acid derivative 6 days after cransplantation caused a 
cessation of growth for 8-10 days and a prolongation 
of survival time of 87% over controls. Acute effects 
of large doses of these compounds included muscular 
fasciculations, motor paralysis, respiratory failure, 
convulsions, and death. Marked cholinomimetic ef- 








fects were observed with a number of these compounds. 


1579. PHARMACOLOGICAL STUDIES WITH 2-(DI- 
ETHYLAMINE) ETHYL-(2,2' DIPYRIDYL) AMINE 
DIHYDROCHLORIDE (IN 33), A COMPOUND HAV- 
ING APPARENT CENTRAL STIMULANT PROP- 
ERTIES. Thomas B. O'Dell and Joseph H. Mirs 
Research Labs., Irwin, Neisler & Co. catur, Ill. 
When administered intravenously to unanésthetized 

dogs, this compound, in doses of 3 to 5 mg/kg, pro- 

duces a reaction resembling "sham rage"' accompanied 
by tremors, mydriasis and salivation. In the unanes- 
thetized cat, 10-20 mg/kg by the intraperitoneal route 
produce somewhat similar reactions. In the latter 
instance, the effects in the cat are very similar to 
those induced by the alkaloid Ibogaine as described by 

J. A. Schneider and E. B. Sigg (Ann. New York Acad. 

Sci. 66:765, 1957). This apparent stimulation is not 

blocked by ‘atropine sulfate (5 mg/kg, i.p.) and pre- 

medication with chlorpromazine (5-25 mg/kg, i.p.) or 
reserpine (1.0 mg/kg, i.p.) does not block, but appears 
to enhance the effects of IN 33. The motor activity 

of mice is moderately increased by low doses of this 

compound and slightly depressed by high doses. The 

acute i.v. LD<, value in mice is 23.5 mg/kg (s.c., 81. 

mg/kg). The ‘compeundl in doses of 4-8 mg/kg, iv. 3 

produces, in the pentobarbital anesthetized dog, a 

moderate, transient blood pressure fall which is not 

inhibited by atropine. 
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1580. IN VIVO CONVERSION OF 5-PREGNENE-38- 
OL-20-ONE TO PLASMA DEHYDROEPIANDRO- 
STERONE (DHEA) AND ANDROSTERONE IN THE 
DOG. Georg W. Oertel and Kristen Eik-Nes (intr. 
by Leo T. Samuels). Dept. of Biochemistry, Univ. 
of Utah College of Medicine, Salt Lake City. 

One hour following the intravenous injection of 
pregnenolone to the dog the concentrations of DHEA 
and androsterone in peripheral blood plasma were 
increased 40- to 60-fold. When 50 mg pregnenolone 
were given intravenously to animals which had had 
their right adrenal gland removed, the levels of DHEA 
and androsterone in the venous blood from the left 
adrenal gland were lower than those in the femoral 
vein blood. When pregnenolone was given by the portal 
vein the plasma levels of DHEA and androsterone in 
hepatic vein blood did not exceed the concentration of 
these steroids in blood obtained from the leg vein at 
the same time. Pregnenolone had been injected via 
the femoral artery of the isolated dog leg and high 
concentrations of DHEA and androsterone have been 
found in the venous effluent from the isolated leg. 
About 70% of the plasma DHEA following pregnenolone 
administration was conjugated in such a form that it 
could be cleaved by acid or alkaline phosphatase. A 
small percentage of plasma androsterone was found 
in a free form. No free plasma DHEA was detected. 
The administration of pregnenolone to the isolated dog 
leg resulted in a high concentration of DHEA in the 
nerve tissues of the leg. These studies show that 
pregnenolone may be a precursor of plasma DHEA 
and that this conversion can take place in the 
peripheral tissue. 


1581. EFFECT OF BORNEOL AMINE DERIVATIVES 
OF NITROGEN MUSTARD ON TUMOR BEARING 
MICE. George T. Okita and Florence Richardson.* 
Argonne Cancer Research Hosp., U. S. Atomic 
Energy Comm., and Dept. of Pharmacology, Univ. 
of Chicago, Ill. 

The carcinolytic effect of 3 borneol amine deriva- 
tives of nitrogen mustard was investigated in mice 
bearing various types of experimental tumors and 
leukemia. The 3 analogs were designated Compounds 
1, 2, and 3 and have LDso's of 64, 282 and 190 mg/kg, 
respectively. In Ehrlich ascites tumor (EAT) growth- 
inhibition studies, Compound 1 was found to be the 
most effective. Survival time-50 (ST,,) of treated 
animals was increased 3-fold over control EAT mice. 
Weight gain was comparable to non-tumor, non-drug 
controls. Against Ehrlich solid tumor all 3 of the 
analogs increased the ST <, 2-fold. However, only 
with Compound 1 was weight gain comparable to non- 
tumor, non-drug controls. With Sarcoma-180 as the 
test system, Compound 3 was more effective than 
Compound 1 or 2. In DBA mice with P-1534 lymphatic 
leukemia, Compound 1 and 2 increased ST,, 2-fold. 
In studies to determine the effectiveness of various 
anti-tumor drugs against experimental metastases 
(IV injection of EAT cells), it was found that Com- 
pound 1 was the most effective in preventing metasta- 
tic growth. Details will be presented of the activities 
of the 3 analogs relative to methyl-bis(6-chloroethyl) 
amine, TEM, 6-mercaptopurine and 1:4-dimethane- 
sulfonyloxybutane (Myleran). 
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1582. RELATIVE EFFICACY OF VARIOUS PROPHY- 
LACTIC ADJUNCTS TO ATROPINE IN SARIN 
POISONING. John F. O'Leary, J. H. Wills and 
L. A. Carlstrom.* Pharmacology Branch, Direc- 
torate of Med. Research, U. S. Army Chemical 
Warfare Labs., Army Chemical Center, Md. 

The intravenous LD, of Sarin in rabbits was de- 
termined with and without prophylactically adminis- 
tered atropine given i.v. 3 min prior to Sarin. The 
influence of various adjunctive compounds, given 2 
min prior to the atropine, on the Sarin LD.,. was also 
determined. The results show that certain oximes in 
conjunction with atropine permit rabbits to survive 
large doses of Sarin compared to atropine alone, the 
most effective of these being 1, 1'-trimethylene bis(4- 
formylpyridinium bromide) dioxime or TMB-4 (Pozi- 
omek et al., Abstr., 132nd Meeting, Am. Chem. Soc., 
New York, 1957). Another effective oxime is 2-PAM 


’ or 2-formyl-1-methylpyridinium iodide oxime. Less 


effective compounds are DAM or 2,3-butanedione 2- 
oxime, hexamethonium, Sch 3940 and Darstine. While 
TMB-4 is protective at quite high doses of Sarin, in 
terms of the LD<,, the mortality response to Sarin 
after this compound is characterized by fractional 
survival of groups of animals over a wide range of 
doses of Sarin, i.e., the slope of the mortality 
regression line is small. 


1583. CARDIOVASCULAR AND ANTIARRHYTHMIC 
EFFECTS OF PENTOBARBITAL SODIUM IN DOGS 
AFTER EXPERIMENTAL MYOCARDIAL INFARC- 
TION. Michael Olichney* and Walter Modell. 
Dept. of Pharmacology, Cornell Univ. Med. College, 
New York City. 

These were examined to ascertain the safety of 
pentobarbital anesthesia after acute myocardial in- 
farction. Twenty-eight experiments were performed 
in 10 unanesthetized dogs 4-14 days after an untied 
ligature had been placed around the anterior descend- 
ing coronary artery. Infarction was proved by post- 
mortem examination. The animals were divided into 
4 groups; 1) one in whom the ligature was not tight- 
ened; 2) three whose vessels were occluded but who 
received no immediate treatment; 3) three who re- 
ceived 20 mg/kg pentobarbital slow?y, i.v. immedi- 
ately before occlusion; 4) three who received pento- 
barbital 10-20 min after occlusion. Surviving dogs 
received varying regimens of pentobarbital on sub- 
sequent days for as long as 7 days. The control heart 
rate (HR) was 120/min average mean blood pressure 
(MBP) was 137 mm Hg. After closure HR rose to 159 
and MBP fell to 129. When pentobarbital was given 
after closure HR rose to 229 but MBP was unchanged. 
In animals who received pentobarbital before closure, 
HR rose to 229 from 115, MBP to 140 from 135; after 
closure there was no significant change. On the Ist 
to 3rd days after infarction idoventricular tachycard- 
ias developed on 8 occasions in 5 animals. In 7 
instances pentobarbital was followed by a normal 
sinus rhythm (NSR). In 5 in which NSR was more 
rapid, the effect may have been due to sinus accelera- 
tion; in 2 cases, NSR was slower than the idoven- 
tricular rhythm it displaced, suggesting direct 
depression of ectopic pacemaker. 
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1584. METHOD OF DETERMINING RELATIVE 
POTENCY OF HYPNOTICS AND SEDATIVES. 
Louis R. Orkin and Thomas Chun.* Dept. of 
Anesthesiology, Albert Einstein College of Medi- 
cine, Yeshiva Univ., New York City. 

Most techniques for the evaluation of sedative or 
hypnotic drugs are unsatisfactory. They fail to yield 
quantitative and objective data. This study reports 
preliminary observations of determining potency by a 
reduction in the amount of thiopental necessary to 
produce unconsciousness. Three known barbiturates 
of relatively the same potency (pentobarbital, seco- 
barbital and vinbarbital) were investigated. The drug 
was injected into the antecubital vein at the rate of 
25 mg/min. Doses employed were 50, 100 and 200 mg. 
Fifteen minutes later, 2% thiopental was injected in 
increments of 20 mg (1 ml) at the start of every 30- 
sec period until the subjects failed to respond to the 
command, "Open your eyes!"' shouted into their ears 
15, 10 and 5 sec prior to the next scheduled injection. 
This is the "pentothal end-point." The order of dose 
schedule was in random fashion. Thirty-three pa- 
tients were studied on 8 occasions each. The dose re- 
sponse curves indicate little difference between 
pentobarbital and secobarbital. The results with 
these two drugs and vinbarbital will be presented. It 
is obvious also from the results that by altering ex- 
perimental design, one should be capable of deter- 
mining time of onset and duration of activity. 


1585. EFFECTS OF AMMONIUM CHLORIDE AND 
SODIUM BICARBONATE ON INTRARENAL BLOOD 
DISTRIBUTION IN RATS TREATED WITH MER- 
CAPTOMERIN, J. F. Palmer and E. J. Cafruny 
(intr. by M. H. Seevers). Dept. of Pharmacology, 
Univ. of Michigan Med. School, Ann Arbor. 

Three hours after the i.v. administration of mer- 
captomerin sodium (5 mg Hg/kg) both cortical and 
medullary hemoglobin concentrations in rat kidney 
are depressed. This present report deals with simi- 
lar studies in which the effects of mercaptomerin on 
renal hemoglobin concentrations of rats pretreated 
with acid and alkaline salts were investigated. It was 
felt that specific changes in hemoglobin levels under 
such conditions might provide information relevant 
to the question, "Can the effects of mercurides on 
intrarenal hemoglobin levels account, at least in part, 
for their diuretic action?". The following observa- 
tions were made. Pretreatment with ammonium 
chloride did not modify the action of mercaptomerin 
on the renal cortex, but did abolish the depressant 
action of mercaptomerin on renal medullary hemo- 
globin concentration. In contrast sodium bicarbonate 
did not appreciably alter either effect of the mer- 
curial. Lower hemoglobin levels were apparent in 
the cortices of animals treated only with ammonium 
chloride. This was not evident with sodium bi- 
carbonate treatment. Neither of these compounds 
alone had any effect on medullary hemoglobin con- 
centration. These data indicate that the alteration 
in renal medullary hemoglobin levels produced by 
mercaptomerin can be prevented by pretreatment with 
ammonium chloride. Thus this effect of the mercurial 
may serve to limit the magnitude of diuresis. 
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1586. TREMORINE ANTAGONISM STUDIES WITH A 
NEW ANTICHOLINERGIC AGENT 1-METHYL-1, 
4,5,6,-TETRAHYDRO-2-PYRIMIDYLME THYL-«- 
CYCLOHEXYL-PHENYLGLYCOLATE HCI S.1- 
1236. S. Y. P'an, J. F. Gardocki and R. Carioto.* 
Dept. of Macrobiology, Research Labs., Chas. 
Pfizer and Co., Inc., Brooklyn, N. Y. 

Everett et al. (Science 124:79, 1956) reported that 
Tremorine produced characteristic effects—tremors, 
parasympathetic stimulation. The tremors were shown 
to be central in origin and the antiparkinson drugs 
were highly specific antagonists. The remaining 
effects were peripheral in nature and were blocked by 
anticholinergic agents. The apparent dissociation of 
the actions of Tremorine and the specificity of its 
antagonists lends itself as a useful tool in character- 
izing similar drugs. A simple grading system was 
developed in an effort to quantitate the following 
Tremorine effects: Tremors, Straub reaction, saliva- 
tion, lacrimation, flushing, and diarrhea. The dose 
of Tremorine employed was 30 mg/kg i.p. In the 
course of studying differential interaction of various 
cholinergic blocking drugs and Tremorine S.1-1236, 

a substituted phenylacetic acid derivative was inves- 

tigated. This compound, a close analogue of phenyl- 

acetic acid derivatives reported to be anticholinergic 
agents by Nash et al., had pharmacological properties 
of special interest. The results of Tremorine an- 
tagonism studies with S.1-1236, atropine and Proban- 
thine indicate that S.1-1236 is effective in antagonizing 
both the peripheral and central action of Tremorine 
much like atropine, whereas Probanthine is effective 
only against the peripheral effects. Time action 

studies following oral pretreatment with S.1-1236, 

atropine and Probanthine suggest that S.1-1236 has a 

longer duration of action than either of the other two 

compounds. Peak anti-tremor activity with atropine 
occurred during the 1st hr and during the 5th hr with 

8.1-1236. 








1587. A RAPID BIOASSAY METHOD FOR LH AND 
FACTORS STIMULATING LH SECRETION. A. F. 
Parlow (intr. by Paul L. Munson). Biological Re- 
search Labs. and Dept. of Pharmacology School 
of Dental Medicine and Med. School, Harvard Univ., 
Boston, Mass. 

The effect of LH on the ascorbic acid concentration 
of suitably prepared ovaries in intact rats is proposed 
as the basis for a new bioassay method. Normal rats, 
26-28 days old, were injected subcutaneously with 75 
1.U. of unfractionated pregnant mare plasma and, 56-65 
hr later, with 25 I.U. HCG in order to produce heavily 
luteinized ovaries. The material to be assayed was 
injected intravenously 5-9 days after administration 
of HCG and immediately after removal of the right 
ovary for determination of the control ascorbic acid 
value. The left ovary was removed 1 hr later and 
analyzed to determine the percentage decrease in 
ovarian ascorbic acid. The reduction in ovarian 
ascorbic acid (maximum, 40%) was proportional to 
the log dose of Armour standard LH from 0.125 to 
1.0 ug. HCG and PMS also were active, but other 
anterior pituitary hormone preparations, including 
FSH, LTH, STH, ACTH and TSH, were inactive excepi 
in doses large enough to indicate contamination with 
LH. LH was also active in hypophysectomized rats. 
The bioassay of extracts of non-pregnant human urine 
by this method has proved feasible. Among factors 
tested by this method for stimulation of LH secretion 
in intact rats, ether or barbiturate anesthesia, surgi- 
cal trauma, Pitocin, morphine and histamine were 
ineffective, while epinephrine, 7.5 ug s.c., and 
Pitressin, 1.5 U i.v., were effective. Pretreatment 
with Nembutal inhibited the response to epinephrine. 
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1588. FRACTIONATION OF ANTERIOR PITUJTARY 
GONADOTROPIN BY CONTINUOUS ELEC RO- 
PHORESIS, R. W. Payne, C. Cahill* and M. R. 
Shetlar.* Depts. of Pharmacology and Biochem- 
istry, Univ. of Oklahoma School of Medicine, 
Oklahoma City. 

A partially purified unfractionated gonadotropin 
obtained from sheep pituitary tissue was subjected to 
continuous paper curtain electrophoretic separation, 
This technique was performed with a Karler-Misco 
apparatus using .05 M barbital buffer (pH 8.6) a cur- 
rent of 12 ma and a potential of 350 v. Approximately 
100 mg of the gonadotropin was separated into 14 
fractions over a period of 2 days at room tempera- 
ture (26-28°C). Each fraction was analysed for bound 
hexose and protein constituents. Paper strip electro- 
phoretic patterns of the gonadotropin were also quan- 
titated for protein and glycoprotein distribution. Assay 
for the gonadotropic activity present in each sample 
was performed on hypophysectomized estrogen treated 
immature rats using increased ovarian weight and 
histologic evidence of luteinization as the end points. 
Gonadotropic activity was largely concentrated in 3 
fractions and was closely associated with the largest 
concentration of bound carbohydrate and a relatively 
small protein moiety. (Supported by PHS Grant #RG 
4588.) 








1589. PHENOLSULPHONPHTHALEIN EXCRETION: 
A RENAL FUNCTION TEST IN MICE. Edward W. 
Pelikan and Michiko Tsuchiya.* Dept. of Phar- 
macology and Exptl. Therapeutics, Boston Univ. 
School of Medicine, Boston, Mass. 

This report describes a simple and reliable meas- 
ure of renal function in the mouse. Unfasted female 
Swiss albino mice, tested in groups of 10, each re- 
ceived 10 ug of phenolsulphonphthalein (PSP) in 1.0 
ml of 0.9% sodium chloride solution i.v. Urine voided 
spontaneously by each mouse was collected on filter 
paper during periods ending 15, 30, 60, 90 and 120 
min after injection. Each urine spot was eluted with 
distilled water; eluates were made basic and filtered; 
PSP was determined spectrophotometrically at 560 
mu. For test and control groups of mice mean cumu- 
lative percentage PSP excretion was determined for 
the successive time periods. Constants for rectified 
time-percentage PSP excretion curves for men and 
mice were statistically indistinguishable. Mean 
cumulated PSP excretion 30 min after injection was 
the most accurate single measure of dye elimination; 
by this time, normal mice had excreted 64+10% of the 
dose. PSP excretion was affected insignificantly by 
diuresis induced with sodium chloride or glucose 
solutions, but was significantly decreased (to 50% of 
control values) 24 hr after mercury bichloride (2 mg/ 
kg, i.p.), 1 hr after probenecid (40 mg/kg, i.p.) and 
35 min after epinephrine (0.5 mg/kg, i.p.). The re- 
sults obtained with mice were strikingly similar to 
phenomena observed in man. 
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1590. HALLUCINATORY EFFECT IN MAN OF 
ACETYLCHOLINE INHIBITORS. Carl C. Pfeiffer, 
Henry B. Murphree,* Elizabeth H. Jenney,* Mason 
G. Robertson,* A. Henry Randall* and Laurance 
Bryan.* Dept. of Pharmacology, Emory Univ., 
Emory University, Ga. 

Atropine or scopolamine when given in supra- 
therapeutic doses produce a well recognized toxic 
delirium. Leo Abood has found that JB-318, the 
tertiary amine of Piptal, and JB-336, the N 
methyl derivative of JB-318, in oral doses of 10-20 
mg, produce a model psychosis which is character- 
ized by visual and auditory hallucinations. In our 
studies 6 mg of either JB-318 or 336 produces effects 
which the subjects report as 100 ug of LSD-25. The 
onset is within 30 min and the duration of effect 12-24 
hr. MER-16 (a, a-diphenyl-1-methyl-2-piperidine 
ethanol HCl), an experimental diuretic, produces 
hallucinations when given in oral doses of 150 mg 
which is reported as equal to at least 100 ug LSD. 
The effect begins in 2 hr and reaches a peak in 4 hr. 
Mecamylamine, the secondary amine ganglionic block- 
ing agent, in oral doses of 40 mg, is reported as 50- 
100 ug of LSD. Compound JB-468, the piperidine 
alcohol of JB-336, is sedative but not hallucinatory in 
doses of 100 mg of the citrate salt. The sedative 
action of JB-468 may be analogous to the sleep 
producing effect of Laborit's SCTZ. The probable 
inter-relations of acetylcholine and its inhibitors to 
hallucinatory activity will be discussed. 








1591. FORMATION OF y-GUANIDINOBUTYRIC AND 
GUANIDINOACETIC ACIDS IN BRAIN. John J. 
Pisano* and Sidney Udenfriend. Natl. Heart Inst., 
Bethesda, Md. 

Recent findings by Purpura, Girado and Grundfest 
(personal communication) indicate that y-guanidino- 
butyric acid (GGBA) is a potent central synaptic agent 
having activities quite distinct from those of y-amino- 
butyric acid (GABA). Since GGBA is found in brain 
(Irreverre et al., Nature 180:704, 1957) and in kidney 
is formed by a transamidination reaction involving 
GABA and arginine (Pisano et al., Nature 180:1125, 
1957) it was considered possible that such a conver- 
sion of GABA to GGBA may occur in the central 
nervous system for some specific physiologic function. 
Preliminary studies indicate that crude brain homo- 
genates of rabbits and monkeys produce increased 
amounts of both GGBA and guanidinoacetic acid when 
incubated with arginine. Formation of the latter has 
been shown to involve a transamidination reaction 
since it was found to be labeled when glycine-2-C!4 
was used as a substrate. Similar studies with GABA- 
C14 are now in progress. Details of enzymatic 
studies with brain extracts will be presented. 








Prickett 


1592. EFFECT OF CARBON TETRACHLORIDE ON 
PERFUSED LIVER FUNCTION. G. L. Plaa,* A. J. 
Valerga* and C. H. Hine. Dept. of Pharmacology 
and Exptl. Therapeutics, Univ. of California, San 
Francisco. 

The effect of a minimal hepatotoxic dose of CCl, 
was studied by perfusion of isolated rat livers. Liver 
function was appraised by following BSP (bromsulfa- 
lein) extraction and PAHA (p-aminohippuric acid) 
synthesis from glycine and PABA (p-aminobenzoic 
acid). In control perfusions the -life of 10 or 20 
mg BSP was 20 min; anaerobically the half-life of 
10 mg was 70 min. Livers of animals damaged with 
CCl, (450 mg/kg s.c.) showed a significant retention 
of 10 mg BSP perfused 12 and 24 hr later, or of 20 
mg 6 hr later. Retention of 10 mg BSP was evident 
48 hr after 900 mg/kg injection of CCl, but not after 
450 mg/kg. In control perfusions equimolar perfusate 
concentrations of PAHA and PABA were observed in 
40 min with either 20 or 40 mg each of PABA and 
glycine; quantitative conversion was complete in 80 
min. Conversion of 20 mg PABA to PAHA was equally 
effective under nitrogen, but could be blocked with 
iodoacetic acid. The single doses of CCl, were not 
sufficiently hepatotoxic to inhibit this biotransforma- 
tion of PABA; 2 injections 24 hr apart, followed in 24 
hr by perfusion, delayed PAHA synthesis when given 
intraperitoneally but not when given subcutaneously. 
(Supported in part by E. 1. duPont de Nemours Co., 
and in part by the Lartigau Fund, Univ. of California.) 


1593. METABOLISM OF S, 2-AMINOETHYLISOTHI- 
URONIUM, C S. Prickett* and P. K. Smith. Phar- 
macology Dept., George Washington Univ. School 
of Medicine, Washington, D. C. 

Sulfur-labeled S,2-aminoethylisothiuronium.Br. 
HBr (AET) was synthesized from S-35 thiourea ac- 
cording to the method of Doherty et al. (J. Am. Chem. 
Soc, 79:5667-71, 1957) in a 70% yield based on the 
thiourea. In the human the drug was administered 
either as such or after transguanylation to 2-mercap- 
toethylguanidine (MEG). The half-time of renal ex- 
cretion of 1-gm doses was 12-16 hr. Approximately 
20% of the excreted radioactivity was as sulfate. 
Chromatographic fractionation of the alcohol-soluble 
portion of the lyophilized urine on Dowex-50 resin 
followed by elution with varying concentrations of 
hydrochloric acid or isopropylamine formate buffers 
revealed one major metabolite. This substance gave 
positive tests for the guanido group and for a disulfide 
linkage. There was no evidence for the presence of 
appreciable amounts of AET, MEG, cysteamine, 
cystamine or taurine. 
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1594. CENTRAL SYNAPTIC ACTIONS OF CERTAIN 
B VITAMINS. D. P. M. Girado and H. 
Grundfest (intr. by E. M. Papper). Depts. of 
Neurological 
Physicians and Surgeons, Columbia Univ., New 
York City. 

Techniques analyzing central pharmacological 
actions of amino acids, applied to similar studies 
with certain B vitamins reveal that some exert rapid, 
reversible synaptic effects apart from their role in 
intermediary metabolism. Topically applied to cere- 
bral and cerebellar cortex, buffered thiamine (1%) 
rapidly augments the amplitude and duration of cere- 
bral, but not cerebellar evoked dendritic EPSP's. 
Paroxysmal activity caused in the cerebrum is at- 
tributable to selective blockade of IPSP's. Intra- 
ventricular injection in succinylcholine-paralyzed 
cats produces generalized convulsant activity al- 
though relatively high concentrations, systemically 
administered, exert only minimal central curare-like 
blocking action. Pantothetic acid also augments 
dendritic EPSP's only in the cerebral cortex, but un- 
like B,, never induces paroxysms. Synaptic activity 
of pantothetic acid is attributable to its derivation 
from the synaptically active .-amino acid, p-alanine. 
Similarly, carnitine (vitamin By; 6-hydroxybetaine of 
GABA) is also synaptically active, but unlike GABA 
blocks hyperpolarizing dendritic synapses. In con- 
trast, seizures induced by topical or intraventricular 
administration of desoxy- or methoxypyridoxine 
develop slowly in cerebral, but not cerebellar cortex. 
Topical pyridoxine is inert. Thus, like certain 
naturally occurring amino acids, some of the B vita- 
mins exert profound effects directly on central 
synapses. Probably, however, pyridoxine and its 
antagonists operate by metabolic routes. 


1595. INHIBITION OF RESERPINE TRANQUILIZING 
EFFECTS BY TETRABENAZINE, A SYNTHETIC 


TRANQUILIZING AGENT. G. P. Quinn,* P. A. 
Shore and B. B. Brodie. Natl. Heart Inst., 





Bethesda, Md. 

Reserpine (1-5 mg/kg) causes in rabbits, marked 
sedative effects of 2 or 3 days duration and an almost 
complete depletion of brain norepinephrine and 
serotonin. A synthetic benzoquinolizine nse 
tetrabenazine (Pletscher, Science 126:507, 1957), in 
doses of 50 mg/kg causes ‘sedation lasting 4-6 hr, 
about 50% depletion of brain serotonin and about 85% 
depletion of brain norepinephrine. Tetrabenazine is 
a short-acting drug, for after 24 hr animals appear 
normal and brain amines have returned to control 
levels. If tetrabenazine (50 mg/kg i.v.) is given im- 
mediately before reserpine (1 mg/kg i.v.), animals 
are sedated and brain amines are almost completely 
released. Within 24 hr, however, sedative effects 
have di and brain serotonin levels have re- 
turned to about half the normal level while norepine- 
phrine levels are still only about 20% of normal. 
These results may be interpreted as follows: 1) 
tetrabenazine can occupy at least some reserpine 
receptor sites in brain, 2) the long duration of 
reserpine action is not due to the persistent presence 
of free reserpine or its metabolite in brain, 3) seda- 
tive effects of these drugs are not due to a lack of 
brain amines. It is of interest that tetrabenazine at 
this dose has little effect on serotonin and norepine- 
phrine in peripheral organs. 
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ee ADRENERGIC BLOCKING EFFECT OF DIBO- 
” a E. ele and H. D. Green. Physi- 


no be of saan ea Winston-Sale 

The effects of logarithmically 
(0.01-10 mg/kg, i.a.) of 1,4-bis(1,4-Benzodioxane- 
2-yl-methyl) piperazine (Dibozane) on the blood flow 
and on the responses to i.a. epinephrine and arterenol 
in the denervated muscle vascular bed of the hind leg 
of 10 dogs, anesthetized with 25-30 mg/kg of sodium 
pentobarbital, was measured with a square wave 
electromagnetic flowmeter. Perfusion pressure, 
maintained constant with a pump, and carotid artery 
pressure were measured with strain gauges. The 
mean dose of Dibozane necessary to reverse the effect 
of 0.108 and 1.08 ug of epinephrine (base) was about 
0.01 mg/kg and to reverse 10.8 ug of epinephrine it 
was 0.03 mg/kg of Dibozane. A dose 40 times greater 
blocked but usually did not reverse the effects of 0.1 
and 1 ug of arterenol (base). Arterenol, 10 ug, was 
reversed by a dose of Dibozane 25 times greater than 
the required for equimolar doses of epinephrine, but 
the vasodilatation observed was much less marked 
than with epinephrine. Dibozane per se induced a vaso- 
dilatation that was maximal (210+35% of control con- 
ductance) with 0.1 mg/kg. Conclusion: Dibozane is 
qualitatively and quantitatively more similar to Di- 
benzyline than to Lidar in its blocking effect on the 
epinephrine and arterenol vasoconstriction. (Supported 
by PHS Grant H-487 and a grant from McNeil Labs., 
Inc.) 


1597. RELATION OF CAROTID SINUS TO DIGI- 
TOXIN BRADYCARDIA. T. F. Redick* and P. L. 
McLain. Depts. of Physiology and Pharmacology, 
Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Pa. 

The concept that the carotid sinus reflex (mediated 
through the vagus) is involved in the initial brady- 
cardia of digitalis intoxication was examined. The 
carotid sinus was denervated in 9 cats by 
the carotid bifurcation and bo‘h main branches bi- 
laterally. These animals were then digitalized by 
injecting 0.02 mg/kg of digitoxin into the external 
jugular vein every 5 min until death. The heart rate 
was counted from electrocardiograms taken before 
and after each dose. The average heart rates of the 
denervated cats were compared with those of 25 con- 
trol cats at each dose level. There were no signifi- 
cant differences in the heart rates of the two series 
at any dose level. These data suggest that the carotid 
sinus reflex is not a factor in digitalis bradycardia 
in cats. 
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1598. PHARMACOLOGICAL PROPERTIES OF HY- 

DROXYZINE AND SOME RELATED DERIVATIVES. 

J. J. Reuse (intr. by T. J. Haley). Dept. of Phar- 

macology, Univ. of Brussels Med. School, Brussels, 

Belgium. 

N,-p-chlorbenzhydryl-N ,-hydroxyethoxyethylpiper- 
azine(hydroxyzine) has been described as possessing 
many non-specific properties and advocated thera- 
peutically as an ataractic. Hydroxyzine is in fact a 
histamine antagonist. On the histamine response of 


the guinea pig ileum, its pA,(15 min) determined ac- 


cording to H. O. Schild, is 8.47. The lowering of blood 
pressure induced by 2, 4 and 8 ug histamine in the 
chloralosed dog is quantitatively inhibited by 0.1 and 
1.0 mg/kg hydroxyzine injected i.v. Bronchoconstric- 
tion due to injected histamine is antagonised in guinea 
pig and dog. Hydroxyzine is long-acting: 12 mg/kg 


| g.c. protect guinea pigs completely for 39 hr against 


aerosoled histamine. Tested on the frog's lumbar 
plexus, hydroxyzine has powerful local anesthetic 
properties. With larger doses, hydroxyzine has an 
antimuscarine action (on responses of the isolated gut 
and blood pressure to acetylcholine) is able to diminish 
hypertension to adrenaline and abolish the effect of 5- 
hydroxytryptamine on smooth muscle. Vagal and 
sympathetic responses in the dog can be partially 
antagonised with at least 10 mg/kg i.v. Forty mg/kg 
s.c. induces no significant hypothermia in the rabbit. 
The o-chlorbenzhydryl as well as two 1-chlorbenz- 
hydryloxyalcoyl derivatives were similarly investi- 
gated. Although hydroxyzine is claimed to be thera- 
peutically interesting for its "central actions," these 
results are taken to indicate that hydroxyzine pos- 
sesses mainly histamine antagonizing properties. 


1599. ACTION OF DICYCLOPROPYL KETOXIME 
(MR-710) IN CLINICAL TETANUS, R. K. Richards, 
L. E. Blockus,* H. Elam* and M. A. Perlstein.* 
Dept. of Pharmacology, Abbott Labs., North Chi- 
cago, and Tetanus Service, Cook County Hosp., 
Chicago, Ill. 

The majority of pharmacologically active members 
of a series of dialkyl ketoximes showed central 
depressant properties and in a small number of them 
muscular relaxation was present. The most potent 
one, dicyclopropyl ketoxime (MR-710) resembles in 
its mode of action mephenesin, but exceeds it con- 
siderably in potency and duration of effect. These 
properties suggested clinical trial of the drug in 
tetanus infection. Due to its limited solubility MR- 
710 was given as a suspension by means of an in- 
dwelling Levine tube. Observations on 5 adults, most 
of them with severe tetanus, will be reported. Three 
of these patients were heroin addicts in whom the 
prognosis, in our experience, is particularly grave. 
By omission or proper spacing of other medications 
the action of MR-710 could be studied without inter- 
ference. Tetanus antitoxin, antibiotics and other sup- 
portive measures were used as indicated. Usually 
single doses of 10-17 mg/kg MR-710 were given; this 
dose was effective for 2-6 hr and was repeated as 
needed. In most instances a marked reduction of 
muscular rigidity and trismus followed within 10-20 
min. Severe spasms and convulsions which had oc- 
curred spontaneously or on slight provocation were 
completely suppressed or could be elicited only by 
forced passive flexion of extremities. In this dose 
Tange, no significant effect on blood pressure or res- 
piration and no or only slight drowsiness occurred. 
When 23 mg/kg were given to a very severe case all 
spastic and convulsive manifestations were suppressed 
for several hours while the patient still responded to 
commands. Two of three heroin addicts died with 
hyperthermia and 1 patient of pulmonary atelectasis. 





Riggs 


1600. COMPARATIVE PROTECTIVE EFFECTS OF 
DRUGS AGAINST INTRAVENOUS METRAZOL IN 
MICE AND CATS. 5S. A. Ridlon and J. W. Bastian 
(intr. by N. Ercoli). Armour Labs., Kankakee, Ill. 
Orloff, Williams and Pfeiffer (Proc. Soc. Exper. 

Biol. & Med. 70:254, 1959) introduced the method of 

intravenous infusion for studying the anti-Metrazol 

effects of drugs in mice. We have used a modification 
of their technique, involving intravenous infusion of 

Metrazol by motor driven apparatus, via a polyethyl- 

ene cannula, to study the comparative anti-Metrazol 

effects of drugs in both mice and cats, from a qualita- 
tive standpoint. Major seizures induced by Metrazol 
in cats are rarely fatal, and permit repeated deter- 

minations of threshold. Daily determinations up to 2 

wk in untreated cats, showed relatively constant 

thresholds, and even more consistent results were 
obtained when photic stimulation (15/sec) accom- 
panied the Metrazol infusion. CNS depressant drugs 
markedly elevate the threshold in cats (e.g., pheno- 

barbital, 30 mg/kg, per os, raised the threshold 3- 

fold) and durations of drug action are easily studied. 

Qualitative drug differences are less distinct in cats 

than mice. In general there was a parallelism be- 

tween the protective doses of CNS drugs in mice and 
cats, with some exceptions. For example, Phena- 
cemide caused more incoordination and afforded less 

Metrazol protection in cats than expected from the 

results with mice. In relation to ataxic dose, Tridione 

gave approximately 2-fold better Metrazol protection 
in cats than any of the other drugs studied. 





1601. EFFECT OF ACETAZOLAMIDE ON MERCU- 
RIAL DIURESIS. Do Ss. and D. A. 
Berkson.* Dept. of Pharmacology, Univ. of Buffalo 
Med. School, Buffalo, N. Y. 

Maren has reported that the concurrent adminis- 
tration of the carbonic anhydrase inhibitor, acetazol- 
amide, and a mercurial diuretic decreases, but does 
not abolish, the response of dogs to the mercurial 
(Fed. Proc. 14:366, 1955). In previous experiments 
in this laboratory mercurial diuresis has been 
delayed or suppressed by rendering the urine alkaline 
by hyperventilation or by giving sodium bicarbonate. 
In the present experiments, 4 female dogs responded 
to 1 or 2 mg Hg/kg i.v. (as Mercaptomerin) with a 
prompt diuresis and chloruresis (mean initial urinary 
Cl, 55 uEq/min; mean peak urinary Ci, 1380 uEq/min). 
In these control experiments, mean urine pH varied 
between 6.1 and 6.5. In the same dogs, continuous 
intravenous infusion of 20 mg acetazolamide/kg/hr 
maintained mean urine pH between 7.5 and 7.8. The 
response to the mercurial was almost completely 
suppressed, the chloruresis never attaining more 
than about 16% of the control peak. Ten mg of aceta- 
zolamide/kg/hr also produced alkaline urine initially, 
but the pH gradually decreased to a mean of 6.9, and 
a delayed chloruresis, with a peak averaging 72% of 
the control, ensued in response to the mercurial. In 
some experiments, pentobarbital anesthesia was used 
but did not seem to alter the pattern of response. Pre- 
treatment with NH,Cl (0.3 gm/kg/day orally for 2 
days) appeared to influence the response to Hg only 
insofar as it changed the pH of the urine. In these 
experiments there was a good inverse correlation be- 
tween urinary pH and response to the Hg, but no cor- 
relation between initial chloride excretion and re- 
sponse to the Hg. (Supported by Research Grant H- 
1994, Natl. Heart Inst., PHS.) 
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1602. EVALUATION OF CYCLOSPASMOL AND 
CORALGIL IN EFFORT ANGINA, Seymour H. 
Rinzler and Leon J. Warshaw,* Cardiovascular 
Research Unit, Beth Israel Hosp., New York City. 
Because the favorable reports of the effects of 

Cyclospasmol (mandelic acid ester of 3,5,5-trimethyl- 

cyclohexanol) and Coralgil (4,4-diethylaminoethoxy-.«, 

8-diethyldiphenylethane) on effort angina of patients 
with arteriosclerotic heart disease were not based 

on a comparison of these drugs with that of a matching 

placebo by means of the double blind technic, we 

studied these drugs, applying this method. Sixteen 
patients made up the Cyclospasmol study, 14, the 

Coralgil study. Seven of these patients were in both 

studies. Cyclospasmol was given in divided doses 

totaling 150 and 300 mg daily; Coralgil, 100 mg daily. 

The drugs and placebo were prepared in identical 

no, 1 red, hard gelatin capsules and given randomly 

in alternate courses. Studies of Cyclospasmol and 

Coralgil were done in separate periods lasting 9 

months éach but covering similar seasons of the year. 

Also, to avoid a break in the double blind technic, be- 

tween these periods (3 months), the group was delib- 

erately kept on placebo capsules. The effects of the 
drugs on effort angina was judged mainly. by the daily 
report card system. The average number of nitro- 
glycerin tablets used per week was also tabulated. 

The results, based on 2853 report card days when 

testing Cyclospasmol and on 2554 report card days 

when testing Coralgil, showed that neither drug was 
more effective than a placebo in the control of angina 
pectoris. (Supported by grant from Upjohn Co.) 


1603. PHAGOCYTOSIS OF CARBON AND E, COLI 
BY THE R.E.S. IN DIETHYLSTILBESTROL 
TREATED RATS, Harry J. Robinson and Otto E. 
Graessle.* Merck Inst. for Therapeutic Re- 
search, Rahway, N. J. 

Diethylstilbestrol has been reported to stimulate 
the phagocytic activity of the reticulo-endothelial 
system in mice as measured by the removal of col- 
loidal carbon from the circulating blood (Nicol and 
Bilbey, Nature 179:1137, 1957; Heller et al., Endo- 
crinology 61:235, 1957). The estrogen was also re- 
ported to reverse the depressant action of cortisone 
upon this system. It was therefore suggested that 
diethylstilbestrol administration is indicated to 
increase the general defense against infection during 
or after cortisone treatment. In view of the impor- 
tance of these observations, it seemed desirable to 
determine if diethylstilbestrol had a similar effect on 
the R.E.S. with respect to microorganism. There- 
fore, the influence of subcutaneously administered 
diethylstilbestrol was investigated for its effect on 
reticulo-endothelial activity in rats following intra- 
venous administration of colloidal carbon and viable 
bacteria. Pretreatment of rats with estrogen pro- 
duced a stimulatory effect on the phagocytic velocity 
of the reticulo-endothelial system based on the rate 
of disappearance of carbon. However, when viable 
E. coli cells were injected intravenously, the estrogen 
failed to influence the removal of bacteria from the 
circulating blood. Moreover, mortality in the diethyl- 
stilbestrol treated rats was greater than that in the 
controls. Diethylstilbestrol administration was ob- 
served to enhance the susceptibility of rats to 
intravenously injected E. coli endotoxin. These find- 

















ings indicate, therefore, that diethylstilbestrol may 
be contra-indicated in bacterial infection. 
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1604. TOXICITY OF SUPININE AND LASIOCARPINE, 
C. L. Rose,* P. N. Harris and K. K. Chen. Eli 
Lilly Research Labs., Indianapolis, Ind. 

Crowley and Culvenor of Melbourne (Australian J, 
Chem. 8:464, 1955) isolated and identified an alkaloid 
from Tournefortia sarmentosa as being identical with 
supine, obtained from Heliotropium supinum by Mens- 
chikoff and Gurevitch (J. Gen. Chem., Moscow 19:1382, 
1949). Our toxicity studies were done by intravenous 
injection in mice and rats with a sample supplied by 
Dr. Culvenor. Animals that succumbed to the effect 
of the alkaloid died with convulsions within 1 hr after 
injection, the remainder survived for several weeks, 
The LD;, in the mouse ranges from 140 to 160, and 
in the rat from 160 to 180 mg/kg. Lasiocarpine, 
isolated by Menschikoff (Ber. deut. chem. Gesellsch, 
65B:974, 1932) from Heliotropium lasiocarpum, was 
previously studied by our group (Chen, Harris and 
Schulze, J. Pharmacol. & Exper. Therap. 68:123, 
1940). Additional work has been done with this alkal- 
oid in rats and hamsters. The hepatotoxic action was 
confirmed. Of the hamsters that died after single 
intravenous or intraperitoneal injections nearly all 
had periportal necrosis and fatty metamorphosis of 
the liver. One-half of those that were sacrificed later 
showed loss of some periportal cells and the remainder 
were normal, The livers of rats that died following 
single intravenous doses had midzonal or central 
necrosis. Small fat globules were seen in cells of 
some distal convoluted tubules of rat kidneys. This 
was not true of the hamster kidneys. 

















1605. POTENTIATION BETWEEN CHOLINESTERASE 
INHIBITORS. Philip Rosenberg* and J. M. Coon. 
Dept. of Pharmacology, Jefferson Med. College, 
Philadelphia, Pa. 

Technical EPN, malathion, chlorothion and phostex 
(mixture of bis-(dialkoxyphosphinothioyl)-disulfides) 
in all possible paired combinations administered 
simultaneously showed potentiation in their oral toxi- 
cities to male mice. When given as long as 24 hr 
apart EPN plus malathion still showed increased 
toxicity. Combinations of malathion with OMPA, 
parathion, BFP (bis-(dimethyamido)-fluorophosphate) 
or with physostigmine showed minimal or no poten- 
tiation. EPN plus parathion, EPN plus OMPA and 
OMPA plus parathion exhibited no potentiated toxicity. 
When technical EPN and malathion were added simul- 
taneously to rat brain homogenates there was no 
potentiation of cholinesterase inhibition. Technical 
malathion, chlorothion and phostex were partially in- 
activated by incubation with rat liver slices. When 
EPN plus malathion were incubated with liver slices 
and portions of the incubate added to brain homoge 
the cholinesterase inhibition by this combination 
potentiation. Similar though less marked results were 
obtained with EPN plus chlorothion, EPN plus phostex 
and malathion plus chlorothion. Malathion plus OMPA 
and malathion plus parathion under these conditions 
did not show a potentiation of cholinesterase inhibi- 
tion. The low toxicities of malathion, chlorothion and 
phostex are apparently due to their inactivation by the 
liver. Potentiation by a combination of two anticholi- 
nesterases may be caused by one interfering with the 
inactivation of the other. 
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1606. POTENTIATION OF INHIBITORY EFFECTS OF 
EPINEPHRINE AND ISOPROTERENOL. A. P. 
Roszkowski* and George B. Koelle. Depts. of 
Physiology and Pharmacology Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
The potentiating effects of cocaine, ephedrine, and 

other compounds upon certain excitatory actions of 

epinephrine (Ep) have been described in numerous 
reports. In the present investigation, cocaine, ephe- 

drine, 2-amino-4-(diethylaminoethylamino)-6, 7- 

diphenylpteridine (McN-537), and 1-2-imino-3,4- 

dimethyl-5-phenylthiazolidine hydrochloride (McN- 

X-190-Z-11) were used to demonstrate potentiation 

of both excitatory and inhibitory responses to 

epinephrine and isoproterenol (Is). One type of 

preparation involved simultaneous measurements of 
femoral blood pressure, contraction of the nictitating 
membrane and uterine tone in chloralose-anesthetized 
cats. Significant increases in both intensities and 
durations of the characteristic effects of Ep and Is 
were obtained with all the aforementioned compounds. 

A modification of the method of Konzett and Rossler 

was used to measure the inhibitory effect of Is on 

pilocarpine-induced bronchiolar tone in barbital anes- 
thetized dogs. Although the aforementioned poten- 
tiators caused no marked increase in the degree of 
bronchodilatation (Arch. exper. Path. u. Pharmakol., 

195:71, 1940) produced by Is, they caused an increase 

of 50-200% in the duration of its action. Prolonged 

bronchodilator responses to Is could be evoked long 
after the disappearance of any detectable effects of 
the potentiator drugs themselves. These results are 
in accord with the findings of others with respect to 
potentiation of excitatory responses to Ep. It is pos- 
tulated that similar mechanisms underlie both types 
of potentiation. (Supported by grant from McNeil 

Labs., Inc.) 











1607. ADSORPTION OF HEPARIN BY RED BLOOD 
CELLS. Karl L. Roth and Abraham M. Frumin 
(intr. by M. J. Frumin). Research Dept., Southern 
Div., Albert Einstein Med. Ctr., Philadelphia, Pa. 
Quantitative disappearance of anticoagulant, anti- 

complementary, and metachromatic activities of 

heparin can be demonstrated upon incubation with 
carefully washed RBC suspensions; 0.5-1.0 mg 
heparin in 2.0 ml saline and 2.0 ml of a 10% fresh 

RBC suspension in saline are sufficient for these 

determinations, The results are compared with 

"blank" saline controls in which RBC were previously 

incubated, and with unmodified heparin controls. A 

gradual loss of anticoagulant and anticomplementary 

activities of the supernatants can be observed over a 

time course not exceeding 30 min. After this time, 

said activities are absent. Effect of heparin on 
toluidine blue falls sharply in the 1- to 3-min sam- 
ples, returning gradually to almost normal values. 

Concentration studies, performed simultaneously by 

measuring the characteristic u.v. absorption band of 

the heparin preparation used (2720 A), show a slow 

decrease which reaches equilibrium after about 10 

min, at approximately 50% of the original heparin 

concentration. These observations, together with the 
marked enhancement of the cataphoretic mobility of 
untreated RBC in heparinized buffer or of RBC pre- 
incubated with heparin and washed subsequently, are 
taken as further proof for the existence of several dif- 
ferent reaction mechanisms between heparin and red 
blood cells. 








Russo 


1608. HEMODYNAMIC EFFECTS OF MECAMYL- 
AMINE. G. G. Rowe, C. A. Castillo, D. H. White, 
Jr., D. J. Freeman and G. M. Maxwell (intr. by 
C. W. Crumpton). Cardiopulmonary Research 
Lab., Univ. of Wisconsin, Madison. 

Cardiac output (Fick) and coronary blood flow 
(N,O) were determined in 10 intact anesthetized 
mongrel dogs before and 20 min after i.v. administra- 
tion of 0.5-1.0 mg/kg of mecamylamine. Cardiac 
rate increased 27% (P< 0.01) whereas the mean blood 
pressure fell in the femoral artery (-14%, P< 0.001), 
pulmonary artery (-42%, P< 0.001) and right atrium 
(-1.5 mm Hg, P< 0.001). Although O, consumption, 
CO, liberation and body R.Q. did not change, the 
minute volume of respiration increased 17% (P< 0.05) 
and gaseous exchange/1. ventilation fell 21% for both 
Op» and CO, (P< 0.001). Significant widening of the 
systemic arteriovenous difference occurred for O 
(+1.4 vol/100 cc, P< 0.01) and CO, (+1.1 vol, P< 6.01) 
and were accompanied by similar changes in the coro- 
nary arteriovenous difference (O, + 2.4 vol, P< 0.001; 
CO, + 2.4 vol, P< 0.001). Cardiac output decreased 
(-28%, P< 0.01) and stroke volume fell even more 
(-41%, P< 0.001), but peripheral and pulmonary vas- 
cular resistances did not change. Right and left 
ventricular work decreased respectively 60% (P< 0.01) 
and 38% (P< 0.01). Coronary blood flow decreased 
34% (P< 0.01) and coronary vascular resistance rose 
27% (P< 0.01). Although myocardial O, consumption 
decreased (-17%, P< 0.05), it did not decrease as 
much as left ventricular work and the cardiac efficiency 
fell (-27%, P< 0.02). The over-all hemodynamic pat- 
tern appears similar to that of other ganglion blockers 
since they also cause decreased venous filling pres- 
sure, reduction in cardiac output and work and dimin- 
ished coronary blood flow. 








1609. DICHLORPHENAMIDE (1, 3-DISULFAMYL-4, 
5-DICHLOROBENZENE): ITS COMPARATIVE 
PHARMACOLOGY AS A CARBONIC ANHYDRASE 
INHIBITOR. Horace F. Russo,* Karl H. Beyer, 
John E. Baer* and Audrey S. Haimbach.* Merck 
Inst. for Therapeutic Research, West Point, Pa. 
Dichlorphenamide is a disulfamyl carbonic anhy- 

drase inhibitor, the pharmacodynamic properties of 

which are intermediate between those of chlorothi- 
azide and acetazolamide, qualitatively. Whereas 
chlorothiazide causes a predominant inhibition of 
sodium and chloride reabsorption by the renal tubules 
ordinarily and acetazolamide has a like effect on so- 
dium and bicarbonate ions, dichlorphenamide causes 
both chloride and bicarbonate excretion to accompany 
the natriuresis, the effect on bicarbonate ordinarily 
predominating. Although it inhibits sodium, potassium 
and chloride reabsorption under conditions of (NH ,Cl) 
acidosis and (NaHCO;) alkalosis at low dosages, ex- 
cessive amounts can cause a metabolic acidosis. Its 
propensity towards development of refractoriness is 
less than for acetazolamide but may be greater than 
for chlorothiazide. As judged by its effects as an 
anticonvulsant agent, its distribution more nearly 
resembles that for acetazolamide than the essentially 
renotropic effect of chlorothiazide. The 50% in vitro 
carbonic anhydrase inhibitory effect for dichlorphen- 
amide (7.5 x 10-8M) is essentially the same as for 
acetazolamide (7.2 x 10-8M), as compared to 1.7 « 
10-6M for chlorothiazide and 1.3 < 10°5M for sulfa- 
nilamide. 
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1610. URINARY AND GASTROINTESTINAL EXCRE- 
TION OF CALCIUM AND STRONTIUM IN MAN. 
Joseph Samachson, Herta Spencer and Daniel 
Laszlo (intr. by Julian B. Herrmann). Div. of 
Neoplastic Diseases, Montefiore Hosp., New York 
City. 

Because of the growing importance of Sr?° in radio- 
active fallout, the study of its absorption, excretion 
and deposition in bone is of considerable interest. 
The ability to predict the amount of radiostrontium 
excreted in different individuals may be of practical 
importance. From a study of more than 40 adults 
who received tracer doses of Sr®5 either orally or 
intravenously, it has been possible to indicate by 
means of empirical equations a relationship between 
urinary calcium and Sr®5 excretion for the first day 
and for a 12-day period. The data showed consider- 
able scatter but are nonetheless useful for predicting 
Sr85 excretion from the stable calcium excretion 
alone. Better correlation is obtained between renal 
clearance of calcium and Sr®5 so that strontium clear- 
ance can be predicted from the knowledge of the 
clearance of calcium. Sr®5 clearance can be used to 
show how the radiostrontium excretion will depend on 
calcium excretion in various individuals, whether the 
isotope is administered orally or intravenously, in 
single doses as has been done with Sr ®5 or is ingested 
in minute quantities as is true for Sr9°. Factors af- 
fecting the variability of Sr®5 and calcium excretion 
are discussed and the reproducibility of radiostron- 
tium excretion is calculated from the daily urinary 
calcium excretion. The relationship between urinary 
and fecal excretion of Sr ®5 as well as between excre- 
tion and deposition in bone will also be discussed. 








1611. EFFECT OF PRETREATMENT WITH 3:5:3'- 
TRIIODOTHYROACETIC ACID OR L-3:5:3'-TRI- 
IODOTHYRONINE ON THE OXYGEN UPTAKE OF 
RAT HEART AND LIVER SLICES, Harry L. 
Saunders,* D. Nuss,* Cyrus M. Greenberg* and 
Dorsey E. Holtkamp. Research and Development 
Div., Smith Kline and French Labs., Philadelphia, 
Pa. 

In accordance with the method of Barker (Endo- 
crinology 59:548, 1956), thyroidectomized, young 
adult, male rats (8-12 per group) were injected sub- 
cutaneously for 4 days with 3:5:3'-triiodothyroacetic 
acid or L-3:5:3'-triiodothyronine at doses of 2.0 and 
0.5 mg/kg/day, respectively. In vivo oxygen con- 
sumption was determined prior to, and on the 4th day 
of treatment. In vitro oxygen uptake of heart and liver 
slices was determined on the 5th day—Kreb's Ringer 
phosphate glucose, O,, 37°C. Triiodothyroacetic acid 
and triiodothyronine increased (P = < 0.01 by t test) 
oxygen consumption of the whole animal by 37.5% and 
39.5%, respectively. Heart and liver oxygen uptakes 
of control animals were not significantly different: 
heart, 1.12+.19 yl. O, /hr, and liver, 1.10+.14 ul. O,/ 
hr (mean + S.D.). Triiodothyroacetic acid and tri- 
iodothyronine resulted in respective increased (P = 
< 0.01) over the controls of 0.94 and 0.82 ul. O./hr 
for the heart, and 0.76 and 0.85 ul. O,/hr for the 
liver. On the basis of these results, the heart did 
not respond to a statistically (P = > 0.2) greater degree 
than the liver when the animal was pretreated with 
either triiodothyroacetic acid or L-3:5:3'-triiodothy- 
ronine. 
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1612. VENOM OF THE STONEFISH (SYNANCEJA 
HORRIDA). Paul R. Saunders (intr. by C. H. 
Thienes). Dept. of Pharmacology, School of Medi- 
cine, Univ. of Southern California, Los Angeles, 
and Scripps Inst. of Oceanography, Univ. of Cali- 
fornia, La Jolla. 

Stonefish, which have caused a number of human 
fatalities (B. W. Halstead et al., Trans. Am. Micro- 
scop. Soc. 75:381, 1956), were collected on reefs near 
Singapore, and the venom (less than 1 ml/fish) in the 
glands on the dorsal spines of fresh specimens diluted 
with 0.9% NaCl. Intravenous injection into mice pro- 
duced ataxia and partial paralysis, followed by convul- 
sions and death. Approximately 2000 LDs, doses for 
mice were present in extracts from fish of average 
standard length of 6 inches. The lethal dose following 
intraperitoneal administration was about 10 times as 
great. Intravenous injection into rabbits produced 
similar symptoms, but the lethal dose per kg was only 
about 1/10 that for mice. The protein-containing ex- 
tracts were preserved by a) lyophilization or b) addi- 
tion of glycerol to a final concentration of 40%; such 
extracts have retained substantial potency on storage 
at -20°C for 6 months to date. The active toxin(s) is 
non-dialyzable and heat-labile. Intravenous injection 
of small doses into rabbits produced a marked fall in 
blood pressure accompanied by increased respiratory 
rate, with return to normal within 10 min. Lethal 
doses produced also electrocardiographic abnormali- 
ties (e.g., arrhythmias) followed by cessation of == 





piration and death. (Aided by Office of Naval Resear 
contract.) 


1613. DIFFERENCES,IN ANTIDIURETIC RESPONSE 
OF RATS TO INTRAVENOUS ADMINISTRATION 
OF ARGININE AND LYSINE VASOPRESSIN. 
Wilbur H. Sawyer (intr. by H. B. Van Dyke). Dept. 
of Pharmacology, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 

Van Dyke et al. (1956) demonstrated a pharmacol- 
ogical difference between lysine and arginine vaso- 
pressins. The ratio of vasopressor to antidiuretic 
activity (VP/AD) for arginine vasopressin is defined 
as 1.0. Lysine vasopressin VP/AD is also 1.0 if anti 
diuretic activity is assayed by s.c. injection in rats, 
If lysine vasopressin is administered i.v. to dogs the 
VP/AD is approximately 6. Thorn (1957) reported 
that VP/AD is also 6 when injected i.v. in rats. In 
the present experiments on alcohol-anesthetized rats 
under constant water load lysine vasopressin i.v. has 
a VP/AD of 1.35-1.56 if the magnitude of antidiuresis 
is expressed as the ratio of urine flow for 10 min 
after injection to the preceding flow. Calculated from 
the ratio of minimum flow to preceding flow, VP/AD 
falls to 0.96-1.22. Calculated from the ratio of 
maximum electrolyte concentration after injection to 
concentration before, VP/AD becomes approximately 
1.1. The antidiuretic response of rats to lysine vase 
pressin differs qualitatively from that to arginine 
vasopressin. Maximum antidiuresis is approximately 
the same for both. Duration of antidiuresis is longer 
for arginine than for lysine vasopressin. It is im- 
possible to assign any absolute value to the relative 
potencies of these vasopressins since discrepancies 
increase with longer collection periods. 
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1614. QUANTITATIVE ACTION OF PARASITICIDES. 
L. H. Saxe and Gilbert F. Fisher (intr. by D. T. 
Watts). Dept. of Pharmacology, West Virginia 
Univ. Med. Ctr., Morgantown. 

Peterson's Teflon plastic cannula (Exper. Parasitol. 
5:427-434, 1956) provides a means of repeatedly sam- 
pling the cecal contents of rats. A hemocytometer is 
used to quantitatively evaluate the protozoa in these 
diluted samples. Weights, determined on an analytical 
balance, are used to calculate the number of organ- 
isms/100 mg of cecal contents. Before administra- 
tion of a drug to a series of experimental animals, 
counts are made on at least 5 successive days. Con- 
trol data thus obtained are used for comparison with 
counts made during and following treatment. A single 
dose of Carbarsone (100 mg/kg, orally) has, on the 
average, effected a reduction of the fauna of over 90%. 
Carbarsone (10 mg/kg, orally) given daily for 10 days 
has reduced the fauna by over 80%. Iodochlorhydroxy- 
quin, single dose (100 mg/kg, orally), was without sig- 
nificant effect, and dosage (200 mg/kg, orally) daily 
for 5 days gave variable results ranging from no sig- 
nificant change to a reduction in the fauna of over 
95%. Chloramphenicol (50 mg/kg, orally) daily for 5 
days has enhanced the fauna and depressed the flora. 
(Supported by grant E-1139, Natl. Insts. of Health, 

PHS and grant 214, Comm. on Research, Amer. Med. 

Assn.) 








1615. METABOLIC EFFECTS OF BENZALKONIUM 
CHLORIDE ON BAKER'S YEAST. T. G. Scharff 
and J. L. Beck (intr. by P. K. Knoefel). Dept. of 
Pharmacology, Univ. of Louisville, Louisville, Ky. 
When small amounts (1-10 mg/lg yeast) of the 

surface-active agent, benzalkonium chloride, were 

added to nonproliferating yeast suspensions meta- 
bolizing glucose at pH 5.5, pronounced changes in 
metabolism were observed. Under anaerobic condi- 
tions carbon dioxide production and glucose utiliza- 
tion were increasingly inhibited as the benzalkonium 
concentration was raised. Under aerobic conditions 
oxygen consumption was similarly affected. Aerobic 
carbon dioxide production, however, was markedly 
stimulated at first and was then depressed as the 
concentration of surface-active agent was increased 
further. In like manner aerobic glucose utilization 
was at first stimulated and then depressed. In the 
region of low surfactant concentration where oxygen 
consumption was not affected appreciably, for each 
additional .M of glucose utilized above the control 
value, there were produced 2-3 .M of carbon dioxide 
above the contro. value. This roughly agrees with 
the theoretical 2 M carbon dioxide produced for each 

M of glucose fermented. It is concluded that under 

aerobic conditions benzalkonium chloride inhibits the 

Pasteur mechanism and thereby "releases" fermen- 

tation. In addition, the Pasteur mechanism is more 

sensitive to benzalkonium chloride than is respira- 
tion or fermentation. 





Schindler 


1616. ACTION OF CERTAIN COMPONENTS OF 
MAST CELLS UPON 113! DISTRIBUTION IN THE 
RAT. Ronald R. Scheline* and Kenneth G. Scott. 
Dept. of Radiology, Univ. of California School of 
Medicine, San Francisco. 

Earlier reports showed that the 1131 distribution 
in the tumor bearing rat is different from normal. 
This was found to be due to a polypeptide which is 
present in tumors. Other investigators have reported 
that histamine and 5-hydroxytryptamine are not only 
contained in the mast cells but are released by pep- 
tones and other compounds similar to the tumor 
polypeptide, which we have investigated. For this 
reason 5-hydroxytryptamine and histamine were 
administered to normal rats to study the action of 
these compounds upon I!31 distribution. 5-Hydroxy- 
tryptamine in doses as low as 89 ug was effective in 
reducing the urinary excretion of 1131. A greater 
than normal content of I131 was observed in the 
gastrointestinal tract, skin, and muscle. The dis- 
tribution was similar to that observed in tumor bear- 
ing rats and in those receiving tumor polypeptides. 
The administration of histamine gave similar results 
but larger doses were required to obtain comparable 
effects. A combination of 5-hydroxytryptamine and 
histamine was far more effective in altering 1131 dis- 
tribution than when larger doses of both compounds 
were administered separately. Since both 5-hydroxy- 
tryptamine and histamine have demonstrated increased 
capillary permeability, their release by a tumor poly- 
peptide may account for the preferential blood supply 
which a tumor receives from the host. 


1617. CULTURE OF NEOPLASTIC MAST CELLS 
AND THEIR 5-HYDROXYTRYPTAMINE- AND 
HISTAMINE-CONTENT IN VITRO. R, Schindler, 

S. M. Day and G. A. Fischer (intr. by A. D. Welch). 

Dept. of Pharmacology, Yale Univ. School of Medi- 

cine, New Haven, Conn. 

From the ascitic mast cell tumor P 185 (J. Nat. 
Cancer Inst. 18:587, 1957; supplied by T. B. Dunn) a 
strain has been developed which is capable of repro- 
duction in vitro, in the absence of histiocytes and 
without attachment to glass surfaces, with a constant 
generation-time of approximately 24 hr. The medium 
used consisted of Hank's minerals and vitamins (Am. 
J. Path. 29:113, 1953), amino acids at levels to be 
described, and the following: glucose 5mM, leucovorin 
0.001 mM, ascorbic acid 0.25 mM, glutathione 0.005 
mM, cysteine 0.06 mM, horse serum 20%. Following 
centrifugation and aspiration of the supernatant fluid, 
the cells were resuspended daily in fresh medium. 
After 25 generations in culture the neoplastic mast 
cells retained their capacity to induce tumors when 
100 cells were injected into AKR/DBA/2F, hybrid 
mice, and the relation between number of cells injected 
and time of death did not differ from that observed 
after 15 generations. With progressive culture the 
cells maintained their high intracellular level of 5- 
hydroxytryptamine (0.1-0.3 .g/106 cells), as meas- 
ured by bioassay on the clam heart, and histamine 
(0.4-1 ug/106 cells), as determined by bioassay on 
the guinea pig ileum. With a 200,000-fold increase in 
cell number, a 200,000-fold increase of serotonin was 
obtained, while a 1,000-fold increase in cell number 
resulted in a 400-fold increase in histamine. 
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1618. PERIPHERAL VASODILATOR ACTION OF 
ISOXSUPRINE. Jack R. Schmid, Ira W. Hillyard 
and Clinton B. Nash (intr. by Byron B. Clark). 
Mead Johnson & Co., Research Div., Dept. of 
Pharmacology, Evansville, Ind. 

The effect of isoxsuprine, 2-(3-phenoxy-2- 
propylamino)-1-(p-hydroxyphenyl)-1-propanol hydro- 
chloride, on the peripheral blood flow was studied in 
barbitalized dogs. This compound was synthesized 
by Moed and Van Dijk (Rec. trav. chim. 75:1215, 1956) 
and supplied by North American Philips Company, 
Inc. Blood flow was measured in the femoral, renal 
and coronary vascular beds by means of a Shipley- 
Wilson rotameter (Proc. Soc. Exper. Biol. & Med. 
78:724, 1951). A Statham pressure transducer was 
placed distal to the rotameter. Peripheral resistance 
was determined before and after effective doses of 
isoxsuprine and the results compared with the action 
of nylidrin, papaverine and tolazoline. Thermistor 
probes were used to measure hind limb skin and mus- 
cle temperatures in order to determine whether the 
activity of isoxsuprine was primarily located in the 
skin or in the muscle of the hind limb. Intra-arterial 
injection of isoxsuprine into the femoral artery 
caused marked vasodilatation in total doses from 0.5 
to 20 ug. Isoxsuprine also effectively increased 
femoral blood flow when administered by the intra- 
venous and intramuscular routes. The results indi- 
cate that isoxsuprine has its greatest vasodilator 
action on the femoral bed where it displays greater 
potency and/or greater reliability of response than 
the other vasodilator agents. 








1619. 2,4-DINITROPHENOL AND RESPIRATORY 
CHAIN ENZYMES OF RAT BRAIN. Herbert S. 
Schwartz* and S. B. Barker. Depts. of Pharma- 
cology, Univ. of Puerto Rico, School of Medicine, 
San Juan, and Univ. of Alabama Med. Ctr., 
Birmingham. 

The metabolic stimulation by dinitrophenol occurs 
in the coupling between oxidation-reduction reactions 
of the respiratory chain enzymes and the formation 
of adenosine triphosphate (ATP). The oxidation of 
reduced diphosphopyridine nucleotide (DPNH) and 
ascorbate-cytochrome c were studied with washed 
and pre-incubated rat brain homogenates. In both 
systems, oxidation of the substrates with a resulting 
oxygen uptake proceeded with no other additions. In 
the DPNH system, cytochrome c increased the oxida- 
tion rate in proportion to the concentration added. In 
all cases, the addition of adenosine diphosphate (ADP) 
was necessary for dinitrophenol (3.75 < 10-5M) to 
stimulate the transfer of electrons with the washed 
brain preparations. The respiratory chain enzymes 
of the unwashed brain homogenate were also studied 
with the DPNH-cytochrome c system. Spectropho- 
tometric analysis showed that the oxidation of DPNH 
resulted in the oxidation of flavoprotein, cytochrome 
b, c, a, and a3. In this undepleted preparation, dini- 
trophenol stimulation occurred throughout the chain 
without the addition of ADP. The results indicate 
that dinitrophenol does not replace ADP in this sys- 
tem when the tissue is depleted by washing and pre- 
incubation. The stimulation of ATP-ase by dinitro- 
phenol may be interpreted as resulting in a readjusted 
ATP:ADP ratio which is more advantageous for the 
electron chain enzymes. 
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1620. ANTI-ANDROGENIC ACTIVITY OF A NEW 

SYNTHETIC PHENANTHRENE DERIVATIVE, 

J. J. Selitto* and Lowell O. Randall, Dept. of 

Pharmacology, Hoffmann-La Roche, Inc., Nutley, 

N. J. 

A new synthetic phenanthrene derivative, which has 
some structural resemblance to progesterone, has 
been found to have anti-androgenic and anti-myotr 
activity. Ro 2-7239, 2-acetyl-7-oxo-1,2,3,4,4a,4b,5,6, 
7,9,10,10a-dodecahydrophenanthrene, was synthesized 
by Drs. Goldberg and Scott of the Roche Chemical 
Laboratories. Ro 2-7239 antagonizes the hypertrophy 
of the seminal vesicles, ventral prostate and levator 
ani muscle induced by testosterone propionate in the 
immature, castrated rat. With a dose of 0.150 mg/ 
rat/day of testosterone plus 0.150 mg/rat/day of Ro 
2-7239, s.c., for 7 days the hypertrophy of the seminal 
vesicle was inhibited 46%, the ventral prostate hyper- 
trophy was inhibited 26% and the levator ani muscle 
hypertrophy was inhibited 18%. Increasing the dose 
of Ro 2-7239 increased the degree of antagonism. 
When Ro 2-7239 was administered alone in doses as 
high as 10 mg/rat/day, s.c., for 7 days there was no 
significant effect on the seminal vesicle, ventral pros- 
tate or levator ani muscle of either the immature, 
intact or the immature, castrated rat. Ro 2-7239 had 
no estrogenic or anti-estrogenic activity in doses up 
to 4 mg/rat/day for 7 days. In immature male or 
female rats, Ro 2-7239 did not produce any significant 
changes in body weight, or weights of adrenals, thymu 
or thyroid glands in doses up to 10 mg/rat/day, s.c., 
for 7 days. 


1621. COMBINED TECHNIQUE FOR DETERMINING 
MAGNITUDE AND RATE OF CHANGE OF DRUG 
EFFECTS ON CO, SENSITIVITY AND CO» 
"THRESHOLD," WITH PARTICULAR RE FERENCE 
TO MEPROBAMATE, S, J. G. Semple,* J. P. 
Fidler* and C. J. Lambertsen. Labs. of Pharma- 
cology, Univ. of Pennsylvania Med. School, 
Philadelphia. 

Continuous measurement of drug effects on res- 
piratory response to artificially fixed alveolar pCO, 
has been described (Fed. Proc. 15:450, 1956). The 
method, involving breath-by-breath pCO, control at 
one level of pCO» (46 mm Hg), does not detect change 
in sensitivity of response to a rise in pCO» as does 
the CO, "sensitivity curve" technique. This study 
combined the two approaches. In 8 normal subjects, 
respiratory rate, depth, minute volume (RMV) and 
alveolar pCO, were measured during air breathing, 
then respiratory measurements were repeated with 
alveolar pCO, fixed at 440.4 mm Hg and at 480.5 
mm Hg. This sequence was performed before and 
hourly for 4 hr after oral administration of a placebo 
and before and after meprobamate (1200 mg p.o). 

In spite of the opportunity provided by the combined 

approach to magnify and detect small effects upon 

respiratory CO, "threshold" and CO, "sensitivity," 
no significant change in either was observed after 
placebo or meprobamate. This suggests that mepro- 

bamate may safely be used in individuals with im- 

paired pulmonary gas exchange. 
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1622. CORTISONE—A POSSIBLE IN VITRO ACTION. 
James A. Setliff,* Allan D. Bass and Catherine 
Cheatham.* Pharmacology Dept., School of Medi- 
cine, Vanderbilt Univ., Nashville, Tenn. 

There is extensive literature suggesting that 
cortisone has as one of its functions the modification 
of cell permeability. However, these data, to a large 
extent, have been collected from in vivo studies. The 
experiments reported here were undertaken to deter- 
mine whether in vitro activity of cortisone could be 
demonstrated thereby eliminating the concomitant 
effect of other hormones. Ehrlich ascites carcinoma 
cells were incubated with cortisone acetate suspen- 
sion (.96 mg/ml) in the presence of their own ascitic 
fluid and then suspended in 0.85% saline. Compared 
with the controls, the cortisone treated cells showed 
increased cell water and increased protein in the 
supernatant. With higher cortisone levels, an in- 
creased packed cell volume and increased sedimenta- 
tion rate could be demonstrated. Confirmatory data 
were obtained from HeLa cells grown in tissue cul- 
ture. Although the number of nuclei in the hydro- 
cortisone treated flasks was less and the cells were 
larger than in the controls, the total protein per cul- 
ture tube was 24% greater than that of the controls. 

It is hoped that studies in progress will elucidate the 

mechanism of these cellular shifts in protein and 

water. 





1623. EFFECT OF L-3,3',5-TRIODOTHYRONINE 
ON EPINEPHRINE-INDUCED CONTRACTION OF 
ISOLATED RABBIT AORTIC STRIP. I. Shemano 
and P. Cusick (intr. by P. A. Mattis). Pharma- 
cology Sec., Smith Kline & French Labs., Phila- 
delphia, Pa. 

Contractions of rabbit aortic strips mounted in an 
oxygenated modified Ringer's bath were recorded on 
a kymograph by means of isotonic levers (method of 
Furchgott). In most experiments, CuAc, was added 
to the bath (2 x 10-7 concentration) in order to shorten 
the normally prolonged contraction to a standard con- 
centration of epinephrine (1 x 10-7). This facilitated 
determination of possible potentiating effects of L-3, 
3' ,5-triiodothyronine on the duration of epinephrine 
effect. L-3,3',5-triiodothyronine (1 x 10-6 concen- 
tration) significantly potentiated the response to 
epinephrine both in height and duration. Potentiation 
appears to be, at least in part, an anti-oxidant effect 
independent of the presence of tissue, because 1) 
epinephrine incubated in an oxygenated modified: 
Ringer's solution containing Cutt turned pink signifi- 
cantly sooner than a similar incubate containing L-3, 
3',5-triiodothyronine; 2) at intervals after beginning 
epinephrine incubation the pressor response of anes- 
thetized cats to incubated epinephrine was determined. 
The pressor response to L-3,3',5-triiodothyronine- 
protected epinephrine was evident long after the re- 
sponse to "unprotected" epinephrine had disappeared. 
The anti-oxidant effect of L-3,3',5-triiodothyronine is 
probably due to its ability to chelate heavy metals. In 
this connection, Versene similarly potentiated the 
effect of epinephrine on the isolated aortic strip in a 
concentration equimolar to that of L-3,3'5-triiodothy- 
Tonine. In contrast to the potentiating effect of L-3,3', 
5-triiodothyronine in vitro, the response to epine- 





phrine of aortic strips from rabbits previously treated 
for 6 days with intramuscularly injected L-3,3',5-tri- 
iodothyronine (20 ug/kg) was significantly reduced 
compared with the response from untreated rabbits. 
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1624. EFFECT OF NICOTINAMIDE ON IN VIVO IN- 

CORPORATION OF FORMATE INTO ADENINE. 

L. Shuster* and A. Goldin. Natl. Cancer Inst., 

Bethesda, Md. 

The DPN content of mouse liver can be increased 
10-fold by administration of nicotinamide, and this is 
reflected as a corresponding increase in the amount 
of acid-soluble adenine (J. Biol. Chem. 219:287, 1956). 
Formate-C !4 was injected at different times following 
nicotinamide and the mice sacrificed 1/2 hr later. 
Incorporation into total liver DPN during the period 
6-6.5 hr was 20 times that found for the first half-hour 
after nicotinamide injection, and the specific activity 
was 3 times as great. The amount of DPN synthesized 
during these 2 periods was the same. The total incor- 
poration of either glucose-U-C 4 or glycine-2-C 14 
during 6-6.5 hours was less than during the first half- 
hour. When formate incorporation was measured over 
a 5-min interval in order to minimize net synthesis of 
DPN, the total radioactivity of liver DPN at 6 hr after 
nicotinamide was 4 times that observed in controls. 
This difference was due to the increase in total DPN 
rather than to a change in specific activity. However, 
there was an 18-fold increase in the specific activity 
of acid-soluble liver adenine other than DPN. Under 
the same conditions there was little change in the 5- 
min incorporation of glycine-2-C 14. These observa- 
tions suggest that nicotinamide may stimulate the in 
vivo exchange of formate into adenine. When different 
doses of nicotinamide were administered, the resulting 
changes in formate incorporation at 6 hr could not be 
attributed solely to the change in DPN content of the 
liver. 


1625. PROTECTIVE ACTION OF CALCIUM DISO- 
DIUM ETHYLENEDIAMINETETRA-ACETATE IN 
ACUTE POISONING BY COMPOUNDS OF CAD- 
MIUM AND SELENIUM. Katherine I. Sivjakov* 
and Herbert A. Braun. Div. of Pharmacology, 
Food and Drug Admin., Washington, D. C. 
Calcium disodium ethylenediaminetetraacetate, in 

10% aqueous solution, when injected intraperitoneally 

proved effective in the protection of rats acutely 

poisoned by intramuscular injection of cadmium 
chloride. In animals treated after 30 min with CaNa»p 

EDTA, the LDs, of cadmium chloride was about 3 

times that of untreated rats. The blood non-protein 

nitrogen of the treated animals was in the normal 
range 96 hr after treatment. CaNa) EDTA was also 
effective in acute selenium poisoning. Rats receiving 

a 1% solution of sodium selenite and treated after 15 

min with CaNa, EDTA had an LD <, which was about 

twice that of the untreated group. CaNa) EDTA was 
ineffective in poisoning by compounds of thallium, 
lithium, uranium and antimony. 
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1626. HISTAMINE LIBERATION AND OPTICAL 
ISOMERISM: HISTAMINE LIBERATION BY DEX- 
TRORPHAN AND LEVORPHAN TARTRATES. 

M. B. Slomka. Dept. of Pharmacology, Univ. of 

Texas Southwestern Med. School, Dallas. 

In a previous report (J. Pharmacol. & Exper. 
Therap. 116:52, 1956) a mutual cross-refractoriness 
was demonstrated between dextrorphan and compound 
48/80 with regard to their ability to affect dog blood 
pressure, but a similar condition was not demonstra- 
ble between levorphan and compound 48/80. These 
observations suggest a difference in the histamine 
liberating activities of this pair of optical antipodes. 
Blood pressure of dogs anesthetized with pentobarbital 
was recorded, drugs were injected into a femoral vein; 
blood samples were withdrawn 1-3 min after drug 
injection from the contralateral femoral vein for bio- 
assay of plasma histamine. Drugs increased plasma 
histamine concentration (y/ml) as follows: 200 )/kg 
compound 48/80, 44 + .1; 1.2 mg/kg dextrorphan tar- 
trate, .48 4.12; 1.2 mg/kg levorphan tartrate, 0.1 + .05. 
Histamine release from rat mesenteric mast cells in 
vivo was determined by a modification of Fawcett's 
technique (J. Exper. Med. 100:217, 1954). Drugs 
released histamine as follows: 200 y/kg compound 
48/80, 1.8 + .24; 2.4 mg/kg dextrorphan tartrate, 
1.4.25; 2.4 mg/kg levorphan tartrate and controls, 
none. These data indicate the importance of optical 
asymmetry for this type of pharmacologic activity. 
The implications of optical asymmetry on the mecha- 
nism of histamine release will be discussed. 





1627. EFFECT OF FASTING ON ETHANOL META- 
BOLISM OF RAT LIVER SLICES. Marion E. 
Smith* and Henry W. Newman. Dept. of Medicine 
(Neurology), Stanford Univ. School of Medicine, San 
Franciscé, Calif. 

In confirmation of previous work it was found that 
ethanol metabolism by liver from fasted rats proceeds 
more slowly than by that from fed animals. The nature 
of this block was investigated in liver slices of 24- 
and 48-hr fasted rats. Addition of DPN to the incuba- 
tion medium had no effect on metabolism by slices 
from fed animals or those fasted 24 hr, and brought 
the level of alcohol metabolism of the 48-hr fasted 
animals only up to the level attained by the 24-hr 
fasted rats. Assays of alcohol dehydrogenase showed 
actually more enzyme present per gm of liver in 
fasted than in fed animals, therefore loss of this 
enzyme cannot be the cause of the block. It was found 
that the degree of block increases with the duration 
of incubation, and that addition of acetate to the 
medium decreases oxidation of ethanoi by both fed 
and fasted slices. These findings suggest that ac- 
cumulation of secondary intermediates may be inhibit- 
ing the initial step. Whether the block occurs in the 
acetate metabolism or between acetaldehyde and 
acetate will be discussed. 
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1628. ELECTROPHORETIC STUDIES ON PROTEIN 
BINDING OF DIGITOXIN. James L. Spratt* and 
George T. Okita. Argonne Cancer Research Hosp., 
U. S. Atomic Energy Comm., and Dept. of Pharma- 
cology, Univ. of Chicago, Chicago, Ill. 

It has been generally accepted that digitoxin is 
bound by serum aibumin and in this fashion transported 
throughout the body. This possible transport mecha- 
nism could also be related to the cumulative action of 
the drug. Since previous investigations of this problem 
were hampered by various difficulties in experimental 
techniques, an isotopic tracer study was performed 
using zone electrophoresis and methods for deter- 
mination of the unchanged drug and its metabolites. 
In these experiments with samples obtained from both 
in vitro and in vivo protein-drug systems, we could 
not demonstrate binding of digitoxin by serum albumin, 
In conjunction with experiments performed using other 
techniques, the possibility is indicated that digitoxin 
may be bound by some component found in the beta- 
and/or gamma-globulins which co-precipitates with 
albumin when serum is salt fractionated. Similar 
experiments with the water-soluble proteins of the 
myocardium also showed a lack of drug binding. 





1629. EFFECTS OF NARCOTIC ANALGETICS AND 
ANTAGONISTS ON TOOTHPULP THRESHOLDS 
AND RESPIRATORY MINUTE VOLUMES IN RAB- 
BITS. Hubert C. Stanton,* H. H. E. G. 
Gross, L. Marshall* and C. W. Hirschler.* Dept. 
of Pharmacology, College of Medicine, State Univ. 
of Iowa, Iowa City. 

A factorial experiment designed to compare the 
ability of nalorphine or levallorphan to antagonize 
the actions of morphine or levorphan on toothpulp 
thresholds (TPT) and respiratory minute volume 
(RMV) in rabbits was conducted utilizing the method 
of Yim et al. (J. Pharmacol. 115:96, 1955). This 
study revealed that morphine was more effectively 
antagonized (in dose ratios of 10:1 or 3:1 of either 
nalorphine or levaliorphan) than levorphan. The 
actions of codeine or meperidine were effectively 
antagonized by 250:1 ratios of levallorphan (codeine o 
meperidine 50 .M/kg, levallorphan uM/kg). Levallor- 
phan (0.2 .M/kg) in combination with either morphine 
or levorphan (5 uM/kg) did not diminish TPT rise or 
RMV depression. Codeine (3, 10, 30 uM/kg) in com- 
bination with 10 uM/kg of morphine, did not add to the 
TPT increase or RMV depression produced by 10 
uM/kg of morphine alone. The combination of 30 uM/ 
kg of codeine and 10 .M of morphine produced less 
respiratory depression than morphine alone, confirm- 
ing Miller et al. (J. Pharmacol. 115:350, 1955). This 
antagonism was also noted in the TPT data. These 
observations will be discussed in terms of the modi- 
fied receptor theory of Stephenson (Brit. J. Phar’ 
11:379, 1956). (Supported in part by PHS Grant 
B-1079.) 
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1630. EFFECTS OF PROTEIN AND POTASSIUM IN- 
TAKE AND OF CERTAIN S COMPOUNDS ON Ti 
TOXICITY. William B. Stavinoha* and G. A. 
Emerson. Univ. of Texas Med. Branch, Galveston. 
Weanling rats of the Holtzman strain were fed 

diets containing 5 different levels of protein for 4 wk, 

or diets low in potassium. They then received 20 

mg/kg of T1,SO, subcutaneously, and mortality was 

observed for an additional 2 wk. This dose is ca. 

LD¢s in normal rats; in rats maintained on a diet 

containing 14% of casein, 16/26 died after treatment. 

These studies, together with further observation of 

antagonism of Ti toxicity by various S compounds, 

are interpreted in terms of the permeability of cell 
membranes and the nature of the binding of Ti* by 
intracellular components. After fixation by tissues, 
thallus294 ion is non-dialyzable. 


. 


1631. EFFECT OF ATROPINE TANNATE ON GAS- 
TRIC SECRETION. Frederick Steigmann. Hektoen 
Inst. for Med. Research of Cook County Hosp., 
Chicago, Ill. 

Patients with peptic ulcer who had a high free 
acidity on the control day, as evidenced by the testing 
of the gastric juice obtained at intervals of 15 min 
for a period of 2 hr, were given atropine tannate in 
doses of 1 and 1.5 mg respectively on the test day so 
as to determine the antisecretory effect of the slowly 
soluble atropine tannate. Because of the slowness of 
its solubility, atropine tannate is absorbed at a slower 
rate and hence has a prolonged action. The result of 
observations on a comparatively small series of cases 
indicates that atropine tannate ingestion decreases the 
free acidity of the gastric juice within 1 hr, and that 
the lower acidity is still present after 2 hr when the 
experiment was usually stopped. Motility, too, as 
measured by antral balloon study, seemed to be 
slightly decreased by atropine tannate. The experi- 
mental data seem to be supported by the clinical re- 
sults in a small group of patients who had a variety of 
gastrointestinal disturbances and were given atropine 
tannate orally for a period of 2-4 wk. Besides the 
subjective improvement in most of the patients thus 
treated, one was also impressed with the lack of side 
effects usually noted in patients taking other anti- 
spasmodics or anticholinergic substances. 
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1632. ANTI-HYPERTENSIVE EFFECTS OF AN 
ALDOSTERONE ANTAGONIST. F. M. Sturtevant. 
Div. of Biological Research, G. D. Searle & Co., 
Chicago, Ill. 

Cella (J. Am. Chem. Soc. 79:4808, 1957) recently 
described the of a new steroid that was found 
by Kagawa (Science 126:1015, 1957) to block the renal 
excretory effects of desoxycorticosterone acetate 
(DCA) and aldosterone. This led us to test this com- 
pound for antihypertensive effects. This steroid, 3- 
(3-oxo-17 8-hydroxy-4-androsten-17 a-yl) propionic 
acid y-lactone (SC-5233), was found to antagonize the 
pressor action of DCA in rats drinking saline. In ad- 
dition, it exerted a hypotensive action in metacorticoid 
hypertensive rats, injected acutely or chronically. 
Since metacorticoidism is not maintained by DCA- 
overdosage, SC-5233 must have an action on blood 
pressure that is not mediated by the antagonism of the 
renal effects of DCA. 


1633. METABOLISM OF C-1!4 ETHANOL TO C Mo, 
BY CEREBRAL CORTEX IN VITRO. V. C. 
Suther’ * T. N. Bur and A. Simon.* 
Depts. of Pharmacology and Psychiatry, Univ. of 
California School of Medicine, San Francisco. 
C-114 ethanol (0.056M) was added to rat cerebral 

cortex slices respiring in Krebs-Ringer phosphate 

medium containing the following substrates: endoge- 
nous glucose, and 0.1M KCl plus glucose. Also 
cerebral cortex slices were obtained from rats fol- 
lowing administration of labeled ethanol for 3 suc- 
cessive days plus 1 dose 4 hr prior to sacrifice. 

These cortical slices were suspended in the same 

media as stated, but without added ethanol. Portions 

of the tissue were acid treated following a 10-min 
equilibration period while all other samples were 
treated with acid after incubation for 3 hr at 37.3°C. 

The CO, produced was converted to BaCO;, plated, 

and counted. C !40, was recovered from the added 

C-114 ethanol as well as from the tissue of the C-1)4 

ethanol treated rats. In both studies the specific 

activity of the BaCO, was highest with glucose and 
lowest with 0.1M KCl plus glucose. No measurable 
amount of C140, was recovered initially from the 
cerebral tissue of the C-1!4 ethanol treated rats. 

The amounts of C!40, produced represent but a 

small percentage of the ethanol added in vitro cr 





administered in vivo. (Supported in part by the 
Alcohol Rehabilitation Comm. of the State of 
California.) 
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1634. CONDUCTION OF PREMATURE VENTRICULAR 
BEATS IN THE DOG HEART. Henry H. Swain and 
Roberto Vargas.* Dept. of Pharmacology, Univ. 
of Michigan, Ann Arbor. 

The method of Swain and Widner (J. Pharmacol. & 
Exper. Therap. 120:137, 1957) was modified by the 
addition of two Grass S-4-C stimulators coupled to 
the driving stimulator and wired in series through 
their isolation units. This arrangement makes it 
possible to interpolate either one or two premature 
beats into a train of normally spaced beats. The 
earliest possible premature beat is accompanied by 
a considerable latency, but once propagation begins 
the myocardial system conducts the impulse at a 
normal velocity. However this premature beat does 
not utilize the Purkinje conduction system in a nor- 
mal manner. There is an additional delay of 10-20 
msec before the premature impulse can enter this 
high-speed system. We interpret this to mean that 
the Purkinje system which conducts more rapidly 
recovers more slowly than the myocardial system in 
the ventricle. When a second premature beat is 
induced as soon as possible after a first premature 
beat, there is further slowing of intraventricular 
conduction because of a slowing of the myocardial 
component as well as delay in the entry of the beat 
into the Purkinje system. This progressive impair- 
ment of conduction accompanied by a progressive 
shortening of refractory period (Mendez et al., Am. 
J. Physiol. 184:287, 1956) would seem to account for 
the ventricular fibrillation which is frequently ob- 
served when the ventricle is driven by an accelerated 
series of premature stimuli. (Supported by PHS 
Grant H-2466.) 


1635. SUSTAINED IONIC RELEASE OF ANTIHIS- 
TAMINICS. John G. Swift (intr. by J. N. Stannard). 
Research Dept., R. J. Strasenburgh Co., Rochester, 
N. Y. 

Complexes of selected cationic exchange resins and 
pyrilamine, phenyltoloxamine and tripelennamine dis- 
sociate uniformly in gastrointestinal fluids to provide 
gradual release of the drugs for a prolonged period 
following a single oral dose. Nuclear sulfonic acid 
type resin complexes of the 3 drugs prepared from 
resins of both coarse and fine mesh sizes decreased 
the intensity and delayed the onset of toxic effects in 
the rat. The LDso of phenyltoloxamine (all calcula- 
tions as the free base) increased from 840 (788-895) 
mg/kg when administered as the citrate to 1020 (895- 
1160) mg/kg when given as the fine mesh form resin 
complex, and to 2180 (1850-2575) mg/kg when given 
as the coarse form resin complex. Pyrilamine in- 
creased from 365 (301-442) mg/kg as the maleate to 
980 (803-1195) mg/kg as the fine mesh complex. 
Tripelennamine increased from 288 (194-268) mg/kg 
as the hydrochloride to 620 (548-700) mg/kg as its 
fine mesh complex. The protection afforded guinea 
pigs from the repeated exposure to lethal concentra- 
tions of histamine aerosol (0.5% histamine nebulized 
with air at 300 mm Hg. pressure) was extended ap- 
proximately 4 hr by a fine mesh complex of each of 
the 3 drugs and over 8 hr when the coarse mesh com- 
plexes were tested. In summary, resin complexes of 
antihistaminics exhibit slower onset, delayed peak, 
and prolongation of total effect as compared with free 
forms of antihistaminics. 








PHARMACOLOGY 


1636. USE OF REFLECTANCE ASSEMBLY OF THE 
BECKMAN B SPECTROPHOTOMETER IN THE 
ASSAY OF PITUITARY INTERMEDIN. Robert 8. 
Teague and Jane Reid Patton.* Pharmacology 
Dept., Univ. of Alabama Med. Ctr., Birmingham. 
In order to eliminate the subjective factor in 

estimating the stage of melanosome dispersion in 

web melanophores brought about by pituitary inter- 
medin, and also because of the theoretical difficulty 
of analyzing such findings statistically, reflectance 
studies have been made of the dorsal skin of the 
hypophysectomized frog and of isolated skin removed 
from this preparation. The reflectance assembly of 

the Beckman Model B spectrophotometer with a 

photomultiplier has been adapted for this purpose by 

mounting the assembly with the aperture upwards. 

The frog, anesthesized with urethane, or skin placed 

between cover slips, was positioned on a metal plat- 

form masking the aperture and containing a 6- or 8- 

mm opening. In order to increase the range of the 

reflectance readings, Munsell neutral grey standard 

cards were used instead of magnesium carbonate for 
the zero (or 100% reflectance) setting. "Fingerprint" 
reflectance spectra of the skin areas (avoiding the 
fixed pigmented spots) were obtained for both Rana 
pipiens and R. clamitans. Changes in reflectance at 
the various wave lengths due to melanosome disper- 
sion brought about by the pituitary melanophore 
hormone (intermedin) were observed. The use of 
this technique in the assay of the hormone will be 
discussed. 


1637. EFFECTS OF CENTRALLY ACTIVE DRUGS 
ON FIGHTING BEHAVIOR IN MICE, Ralph E. 
Tedeschi, Anna M. Mucha and David H. Tedeschi 
(intr. by E. J. Fellows). Pharmacology Sec., 
Smith Kline & French Labs., Philadelphia, Pa. 
Compounds were examined in mice for their 

ability to suppress rage episodes, depress spontane- 

ous motor activity, and protect against maximal 
electroshock seizures. The following compounds 
were investigated: Chlorpromazine, prochlorpera- 
zine, trifluoperazine, phenobarbital sodium, diphenyl- 
hydantoin, meprobamate, benzilic acid amide, 
reserpine, myanesin and diphenhydramine. All com- 
pounds were administered by the oral route. Rage 

episodes were praduced by subjecting mice to a mild 

footshock of direct current (3ma, 400 v, frequency of 

5 shocks/sec). The mice reacted to this noxious 

stimulus in the following manner: they converged 

abruptly to close quarters, stood face to face on their 
hind legs, sparred and bit savagely at one another. 

This sequence of reactions was designated as a rage 

episode. The aforementioned drugs were tested using 

a quantal assay procedure. Pairs of mice exhibiting 

3 rage episodes or less were designated as negative 

responders. The doses producing suppression of re 

episodes in 50% of fighting pairs (EDs, rage) and 9 





fiducial limits were determined by the graphic log- 
probit method of Litchfield and Wilcoxon. The time 
of peak drug action was determined in a preliminary 
experiment using the rage test. All subsequent deter- 
minations of EDs9 (rage) were carried out at the time 
of peak drug effect. The effects of the aforementioned 
compounds in these test procedures will be discussed. 
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1638. SERUM CHOLESTEROL RESPONSE TO 
DIGESTIVE ENZYME TREATMENT IN MUL- 
TIPLE SCLEROSIS. Clinton H. Thienes. Inst. of 
Med. Research, Huntington Memorial Hosp., 
Pasadena, Calif. 

The elevated fasting chylomicron index of the 
serum of patients with multiple slcerosis is reduced 
to normal by administration of a mixture of pepsin, 
pancreatin and bile salts (Entozyme Tablets, A. H. 
Robins Co., Inc.) or less regularly by pancreatin alone 
(Skillen et al. Proc. Soc. Exper. Biol. & Med. 94:300, 
1957). In an attempt to explain this, serum total 
cholesterol concentrations were determined by the 
method of Pearson (Pearson et al. Anal. Chem. 25: 
813, 1953). The observations of others (Dobin and 
Switzer, Arch. Neurol. Psychiat. 71:405, 1954; Jones 
et al., Ann. Int. Med. 33:831, 1950) that serum cho- 
lesterol in multiple sclerosis is slightly higher than 
normal was confirmed. Furthermore, administration 
of the enzyme mixture caused a distinct decrease in 
serum cholesterol, but pancreatin only a slight, 
though consistent decrease. The enzyme mixture 
consisted of an outer coating of 250 mg pepsin with 
an inner enterically coated core of 300 mg pancreatin 
and 150 mg bile salts. The pancreatin tablets were 
also-enterically coated. (Supported by grants from 
A. H. Robins Co., Inc., from the Bernhard Slimmer 
Multiple Sclerosis Fund and friends of Molly 
Rutherford.) 














1639. COMPARATIVE EFFECTS OF ADRENOCOR- 
TICAL HORMONES ON SURVIVAL OF ADRENAL- 
ECTOMIZED RATS AT SEA LEVEL AND ALTI- 
TUDE. Paola S. Timiras. Dept. of Physiology, 
Univ. of California, Berkeley and White Mountain 
Research Station, Big Pine. 

The effects of hydrocortisone acetate and desoxy- 
corticosterone acetate upon survival, blood glucose, 
liver glycogen and plasma electrolyte levels in 72 
fasted adrenalectomized adult male rats born and 
maintained at sea level (controls) were compared with 
those of a similar group of rats (P) born and adrenal- 
ectomized at sea level and subsequently maintained 
at 12,470 feet and with those in rats (F,) of the second 
filial generation born, adrenalectomized and main- 
tained at altitude. In all adrenalectomized rats with- 
out therapy and in those receiving hydrocortisone, 
survival after removal of food and saline was much 
less at altitude than at sea level. Survival was 
shortened by about 50% in F, rats and about 35% and 
25% in P rats after 5 and 65 days at altitude, respec- 
tively. The reduction in survival time was accom- 
panied by a considerable fall in blood sugar and liver 
glycogen levels below those of corresponding adre- 
nalectomized sea level controls. No significant dif- 
ference was observed between the plasma electrolytes 
of P and Fy rats receiving hydrocortisone at altitude 
and those receiving the same treatment at sea level. 
Unlike hydrocortisone, desoxycorticosterone restored 
hormal plasma electrolytes in all cases. It prolonged 
survival similarly at altitude and sea level in P rats 
and only slightly less (by 10%) in the F, rats at alti- 
tude. (Supported by Office of Naval Research contract.) 








Truitt 


1640. SEX DIFFERENCE IN METABOLISM OF 
CORTISONE BY RAT LIVER HOMOGENATES. 
Robert C. Troop (intr. by Robert A. Woodbury). 
Div. of Pharmacology, Univ. of Tennessee Med. 
Units, Memphis. 

Sucrose-nicotinamide homogenates of rat liver 
were tested for ability to degrade the 17,21-dihydroxy, 
20-ketone side chain of cortisone. Four ml of homo- 
genate, containing 200 mg of tissue, were incubated 
with 150 ug cortisone at 37°C, pH 7.4, for 2 hr in an 
atmosphere of nitrogen. Homogenates of adult male 
liver degraded 50% of added cortisone while adult 
female livers metabolized only 5% of the steroid. 
This sex difference was not apparent in very young 
(11- to 17-day old) rats, the livers of which degraded 
an amount of steroid (20%) intermediate between that 
of adult males and females. Castration of adult male 
rats decreased the ability of the liver to metabolize 
cortisone and estradiol administration further de- 
creased this ability. Administration of testosterone 
propionate to adult female rats increased the capacity 
of the liver to degrade cortisone. 


1641. ABSORPTION OF ASPIRIN AND BUFFERED 
ASPIRIN FROM THE STOMACH IN MAN. Edward 
B. Truitt, Jr. and Ann M. Morgan.* Dept. of Phar- 
macology, Univ. of Maryland School of Medicine, 
Baltimore. 

Gastric absorption of salicylate drugs has been 
demonstrated under unphysiologic conditions in ani- 
mals and only recently has been confirmed in humans 
(Hogben et al., J. Pharmacol. & Exper. Therap. 120: 
540, 1957). By means of a different technique, 
namely the simultaneous measurement of salicylate 
blood levels and X-ray demonstration of a barium- 
aspirin meal within the atropinized stomachs of 
subjects in the left supine position, it is again demon- 
strated that the early blood levels of salicylic acid 
are largely the result of aspirin absorption directly 
from the stomach. The barium meal reduces somewhat 
the greater rapidity of buffered aspirin absorption in 
comparison with the same individuals aspirin absorp- 
tion which occurs in studies of these two drugs with- 
out barium. (Supported by a grant from the Brayten 
Pharmaceutical and Bristol-Myers Cos.) 
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1642. RELEASE OF HISTAMINE BY MEPERIDINE. 
C. G. Van Arman and F. M. Sturtevant. Div. of 
Biological Research, G. D. Searle and Co., Chi- 
cago, Ill. 

It would seem likely that reports of precipitous 
lowering of blood pressure after intravenous meperi- 
dine (A. W. Branwood, Edinburgh M. J. 50:177, 1943); 
E. B. Butler, Brit. M. J. 2:715, 1952; J. H. P. Giff, 
Brit. M. J. 1:901, 1947; H. A. Monat, Rev. Gastro- 
enterol. 13:440, 1946; D. Zuck, Brit. M. J. 1:125, 
1951) can be explained at least in part by release of 
histamine. Injection of small doses of meperidine 
(4 mpk) into dogs already anesthetized with pento- 
barbital caused initially a steep fall in blood pressure 
after 20 sec. Samples of blood drawn at the lowest 
point of the pressure curves were found to contain 
large amounts of histamine when tested on the isolated 
guinea pig ileum. When the blood pressure had re- 
turned to normal, no histamine was present. Diphen- 
hydramine, a blocking agent for histamine, prevented 
the fall in blood pressure in the dog even though 
histamine could be demonstrated in the blood. Diphen- 
hydramine administered to the isolated guinea pig 
ileum prevented its contraction in response to blood 
samples taken at the bottom of the pressure curves. 
The dog rapidly developed tolerance to the pressure- 
lowering effect of successive doses of meperidine; 
this occurred probably because of depletion of the 
histamine stores. 





1643. SOME DIFFERENCES IN ACTIONS OF MER- 
CURIALS AND CHLOROTHIAZIDE ON KIDNEY 
TISSUE. R. Vargas and E. J. Cafruny (intr. by 
M. H. Seevers). Univ. of Michigan, Ann Arbor. 

It has been shown that mercurial diuretics produce 
renal cortical ischemia and increase wet weights of 
dog and rat kidneys (Cafruny, J. Pharmacol. & Exper. 
Therap. 121:225, 1957). Concomitantly, an increase 
in the rate of penetration of trichloracetic acid solu- 
tions through kidney tissue was noted. Acetazolamide 
did not produce such changes but this did not rule out 
the possibility that a more potent non-mercurial 
diuretic might have effects similar to those of mer- 
curials. Accordingly, comparisons between the 
effects of mercurials and chlorothiazide on renal 
weight, renal penetrability to trichloracetic acid and 
intrarenal blood distribution were made. In sharp 
contrast to the effects of mercurials, chlorothiazide 
did not produce significant changes in kidney weight 
or penetrability to trichloracetic acid solutions. 
Gross inspection of coronal sections of kidneys of 
rats treated with chlorothiazide did not reveal any 
cortical ischemia. Additional data on the effects of 
mercurials and chlorothiazide on perfusion pressure 
in dog kidney will be presented. 
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1644. INHIBITION OF RENAL TUBULAR TRANS- 
PORT OF N!-METHYLNICOTINAMIDE (NMN) BY 
SYMMETRICAL BIS-QUATERNARY COMPOUNDS, 
R. L. Volle,* R. E. Green and L. Peters. Dept. of 
Pharmacology, 'Kansas Univ. Med. School, Kansas 
City. 

The simultaneous renal excretion of NMN and p- 
aminohippurate (PAH) by hens was studied using 
Sperber's procedure (Rennick et al., J. Pharmacol. 
& Exper. Therap. 118:204, 1956). Urine was collected 
separately from the two kidneys. NMN and PAH were 
infused simultaneously into the portal circulation of 
one kidney via the saphenous vein. Tubular transport 
rates of NMN and PAH were calculated as the Appar- 
ent Tubular Excretion Fraction (ATEF), i.e. (excre- 
tion/min on infused side minus excretion/min on 
opposite side) divided by amount infused/min. After 
four 10-min periods of urine collection, a bis-quater- 
nary compound was added to the infusion. ATEF's of 
PAH and NMN during control periods varied from 0.4 
to 0.8 and 0.3 to 0.7, respectively, in different experi- 
ments. ATEF values above 0.1 were considered 
indicative of tubular excretion. Hexamethonium did 
not depress NMN and PAH transport when the molar 
ratio of hexamethonium:NMN infused was 7.5:1. 
Under similar conditions hexane-1:6-bis(ethyl- 
dimethylammonium) (M&B 1863) and hexane-1:6-bis 
(diethylmethylammonium) (M&B 2031) produced an 
80% depression of NMN (but not of PAH) transport. 
Transport of the inhibitors themselves was negligible 
(ATE F below 0.1). (Supported by grant H-2377 from 
Natl. Insts. of Health.) 





1645. EFFECT OF SERUM FROM SCHIZOPHRENIC 
PATIENTS ON NEUROHUMORS IN RABBIT 
BRAIN. E. J. Walaszek,* C. M. Smith* and 
Bruno Minz. Dept. of Pharmacology, Kansas 
Univ. Med. School, Kansas City, and Osawatomie 
State Hosp., Osawatomie, Kans. 

We have previously reported that the application 
of epinephrine to the exposed cerebral cortex of 
anesthetized rabbits elicits a systemic vasopressor 
response. Systemic premedication of the animals 
with normal human serum did not alter this response, 
Similar premedication with serum from schizophrenic 
patients abolished or reversed the response. Biolog- 
ical assays of whole brain and hypothalamus of ra 
systemically premedicated with schizophrenic serum 
gave significantly higher values for epinephrine and 
norepinephrine than did similar assays of brain tissu 
from rabbits premedicated with normal serum. It has 
since been found that such a difference does not occur 
in spectrofluorometric assays of such nervous tissue 
for 5-hydroxytryptamine (serotonin). Comparative 
studies are currently being made of the Substance P 
and histamine contents of central nervous tissue from 
rabbits systemically premedicated with serum from 
normal subjects and schizophrenic patients. (Sup- 
ported by Grants M-1902 and SF-72-C from Natl. 
Insts. of Health.) 
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1646. FATE, DISTRIBUTION AND EXCRETION OF 
PROMAZINE. Sidney S. Walkenstein* and Joseph 
Selita Wyeth Inst. for Med. Research, Radnor, 





poi labeled with S35 was administered to 
dogs and rats, and the blood, excreta and tissue were 
analyzed for radioactive sulfur (method of Walkenstein 
and Knebel, Anal. Chem. 29:1516, 1957). Thirty min 
after intra-abdominal injection of 20 mg/kg the con- 
centration in the blood of dogs reached a peak of 1.18 
mg % and declined gradually to 0.1 mg % in 48 hr. 
Rats injected intra-abdominally gave a similar pat- 
tern, but those receiving promazine by stomach mo 
had blood levels only 1/10 as high. Excretion of $35 
continued for a week following a single dose to these 
species; about 2/3 appeared in urine and the remainder 
in feces. Total retention of S35 was greater when the 
dose was given orally. Highest concentrations were 
found in spleen, kidney, liver and lungs. Levels in 
fat and brain fell at the same rate as in other organs 
and the isotope was found to be equally distributed 
among cortex, cerebellum and brain stem. At least 
6 metabolites were distinguishable on paper chroma- 
tograms of urine and attempts are being made to 
identify them. 


1647. RESPIRATORY EFFECTS OF LEVORPHAN 
AND LEVALLORPHAN IN MAN. Stanley L. 
Wallenstein,* J. Weldon Bellville* and Raymond 
W. Houde. Memorial Cancer Ctr., New York City. 
The respiratory depressant effects of 3 mg levor- 

phan tartrate and 0.3 mg levallorphan tartrate, both 

alone and combined, and of a saline placebo, were 

assayed in a double blind crossover comparison in 4 

healthy male volunteers. Each subject was required 

to breathe through a closed circular system in which 

accumulation of his own expired CO, served as a 

respiratory stimulus. Continuous measurements of 

respiratory rate and end-expiratory pCO, were made 
by a Beckman CO, analyzer. Minute volume was 
measured by a hospital gas meter. Two control runs 
were obtained on each subject before the i.m. injec- 
tion of a coded drug and runs were obtained at 1 and 

2 hr after drug administration. Respiratory effects 

were measured by displacement of the post-drug 

alveolar ventilation-alveolar pCO, curves. Analysis 

of variance of these displacement values indicated a 

significant difference among treatments. The first 

and second hour responses did not differ from each 
other and were combined in a factorial analysis of 
treatment effects. The depressant effect of levorphan 
was highly significant and accounted for most of the 
high treatment variance. Levallorphan, in the dose 
used, produced no significant depression of its own, 
nor did it interfere with the depression produced by 
levorphan. Thus, we are unable to confirm claims 
that the combination of 0.3 mg levallorphan and 3 mg 
levorphan produces significantly less respiratory 
depression than 3 mg levorphan alone. 








Wang 


1648. COMPARATIVE CIRCULATORY EFFECTS OF 
A SERIES OF INTRAVENOUSLY INJECTED COL- 
LOIDS. R. P. Walton, J. A. Richardson and T. D. 
Darby.* Dept. of Pharmacology, Med. College of 
South Carolina, Charleston. 
Circulatory responses in dogs were compared fol- 
lowing i.v. injections of several colloids, including 
some previously and presently used plasma extenders. 
An effort was made to estimate the degree to which 
the dog can be taken as a sensitive prototype of the 
human when comparing the histamine-release pattern 
of response. Initial injections of acacia, over the 
range of 1.0-1,000 mg/kg, uniformly produced a high 
incidence of brief, non-fatal hypotensive reactions not 
subject to repetition on subsequent injections; heart 
force was secondarily depressed only in instances of 
more extreme hypotension. Polyvinylpyrollidone 5 
produced hypotension in approximate relation to the i 
dose, was more subject to repetition of the response ; 
and was frequently fatal in moderate doses (50-350 
mg/kg). Tragacanth reacted somewhat similarly but 
was fatal in lower doses and produced massive clotting 
in the right heart and vena cavae. With initial injec- 
tions of 100-200 mg/kg, gelatin (Plazmoid) produced 
occasional hypotensive reactions; dextran and soluble 
starch did not exhibit these reactions; starch dextrin 
(N.F. V) consistently produced moderately hypotensive d 
responses capable of multiple repetition, with larger , 
doses producing more pronounced hypotension. Soluble 
starch dispersed in water at 85° was tolerated in rela- 
tively large doses (up to 6.0 gm/kg, given in install- 
ments). Microscopic visualization of blood vessels 
showed aggregation of blood elements with each of 
the colloids independent of the effects of slowed cir- 
culation during hypotension. (Supported by grants 
H40(C10) and HTS 5200 from Natl. Heart Inst.) 





1649. PERPHENAZINE, A POTENT ANTI-EMETIC. 
S. C. Wang. Pharmacology Dept., College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 
The anti-emetic potency of perphenazine (Trilafon) 
was compared with that of chlorpromazine (Thorazine). 
Against 0.1 mg/kg of apomorphine hydrochloride, the 
EDso of perphenazine is 0.043 mg/kg and that of 
chlorpromazine is 0.71 mg/kg. Perphenazine is cal- 
culated to be 16.6 times (95% limits, 8.9 and 30.4) 
more potent than chlorpromazine. Against 0.5 mg/kg 
of apomorphine, the ED., of perphenazine is 0.07 
mg/kg, whereas that of chlorpromazine is 3.31 mg/kg. 
At this dosage level of apomorphine, perphenazine is 
47.8 times (95% limits, 22.4 and 115.0) more potent 
than chlorpromazine. Perphenazine appears to gain 
in relative efficacy as emetic stimulus is increased. 
Perphenazine is also highly effective against vomiting 
provoked by morphine, Hydergine and especially 
deslanoside UPS. Therefore, perphenazine is not only 
a potent, but also a highly versatile anti-emetic agent. 
Perphenazine, like chlorpromazine in small doses, 
acts competitively on the receptors located in the 
chemoceptive emetic trigger zone. The high potency 
of perphenazine as an anti-emetic agent is presumably : 
due to the greater affinity and tighter binding of the 4 
drug with the receptors in the trigger zone. r 
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1650. EFFECTS OF PENTOLINIUM TARTRATE ON 
BLOOD PRESSURE, HEART RATE, CARDIAC 
OUTPUT AND MICROSCOPIC CIRCULATION OF 
THE DOG. R. A. Waud. Univ. of Western Ontario, 
London, Canada. 

Dogs were anesthetized with pentobarbital and ar- 
ranged for recording blood pressure, heart rate and 
cardiac output, and observing and photographing the 
microscopic circulation in the sclera of the eye. The 
cardiac output was recorded with the Weese stromuhr 
connected into the aorta. Photographic exposures 
were made with reflected light from the electronic 
flash at 1/2000 sec. Pentolinium tartrate (Ansolysen), 
when injected, produced a precipitate fall in blood 
pressure of 26%. This was followed by a gradual 
decline to 20% of its original value at the end of 2 hr. 
The cardiac output was increased during the precipi- 
tate fall in blood pressure and therefore was not the 
cause of the fall. For the remainder of the experi- 
ment it declined steadily, as did the blood pressure. 
Here the decrease in cardiac output could account for 
the fall in blood pressure. During the first 10 min 
after the injection the heart rate followed closely the 
cardiac output: it continued to fall and at the 30-min 
period was 80% of normal. This was followed by a 
rise, after which there was no significant change. The 
fall in blood pressure was not accompanied by dilata- 
tion of the microscopic vessels in the sclera. 


1651. POLYPHOSPHATE NUCLEOTIDES OF PURINE 
ANALOGS. James L. Way, J. L. Dahl* and R. E. 
Parks, Jr. Dept. of Pharmacology and Toxicology, 
Univ. of Wisconsin Med. School, Madison. 

We have described previously (Fed. Proc. 16:344, 
1957) the enzymatic synthesis of 5'-phosphate mono- 
nucleotides of various purine analogs. In an extension 
of this study, 8-azaguanosine-5'-phosphate (8-azaGMP) 
has been phosphorylated béth chemically and enzymati- 
cally. The polyphosphate nucleotides formed were 
isolated and characterized by chemical analysis, 
ultraviolet spectrophotometry, and paper chroma- 
tography. The di- and triphosphate nucleotides of 8- 
azaguanosine were prepared chemically by the car- 
bodiimide reaction of Khorana (J. Am. Chem. Soc. 
76:3517, 1954). The enzymatic synthesis of these 
compounds was carried out by incubating 8-azaGMP 
with ATP and a hog kidney preparation (Sanadi et al., 
J. Biol. Chem. 218:515, 1956). The rate of reaction 
was measured spectrophotometrically with phospho- 
enolpyruvate-ADP transphosphorylase and lactic 
dehydrogenase as the indicator system. In a similar 
fashion the mononucleotides of 2,6-diaminopurine, 
6-mercaptopurine, and of the adenine and guanine 
analogs of the pyrazolo(3,4-d)-pyrimidine series 
were also shown to react with this enzyme system. 
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1652. GASTROINTESTINAL ABSORPTION OF ISOX- 
SUPRINE. John H. Weikel, Jr., Paul M. Lish* and 
Paul D. Joiner.* Mead Johnson & Company, Re- 
search Div., Dept. of Pharmacology, Evansville, 
Ind. 

A multiphase investigation of the gastrointestinal 

absorption of isoxsuprine, 2-(3-phenoxy-2-propyl- 

amino)-1-(p-hydroxyphenyl)-1-propanol hydrochloride, 

a new peripheral vasodilating agent which has been 

reported to be orally effective, was carried out. This 

compound was synthesized by Moed and Van Dijk (Rec. 
trav. chim. 75:1215, 1956) and supplied by North 

American Philips Company, Inc. In most instances 

isoxsuprine was compared with nylidrin, a vasodilator 

of similar structure, and tolazoline. Isoxsuprine was 
more readily absorbed from the rat small intestine 
perfused in situ than were nylidrin or tolazoline. The 
absorption factors at a perfusion rate of 1 ml/min 
were 37%, 25%, and 4%, respectively. Using a dye 
marker technique both isoxsuprine and nylidrin were 
found to be absorbed slowly in the stomach and more 
rapidly in the small intestine of the unanesthetized 
rat. Over a 3-hr period no tolazoline was absorbed 
in either the stomach or the first half of the small 
intestine. The major portion of that drug which 
reached the distal portion of the small intestine was 
absorbed. All 3 drugs delayed gastric emptying, and 
tolazoline alone increased the rate of intestinal transit. 

Urinary excretion cannot be used as a measure of the 

rates of absorption of these drugs. Only a small por- 

tion of isoxsuprine and nylidrin was excreted in the 
urine during 48 hr while tolazoline could be recovered 
quantitatively within 24 hr. These findings are dis- 
cussed in the light of the chemical nature of these 
drugs and the relationship between absorption rates 
and blood levels. 








1653. SEROTONIN-O-GLUCURONIDE; AN ALTER- 
NATE ROUTE OF SEROTONIN METABOLISM. 
Herbert Weissbach,* Betty G. Redfield* and Sidney 
Udenfriend. Natl. Heart Inst., Bethesda, Md. 

It was previously shown that in intact mice, doses 
of Marsilid, which could completely inhibit the actions 
of monoamine oxidase on serotonin in vitro, failed to 
effect the rate of metabolism of administered sero- 
tonin. Further study showed that following Marsilid 
administration serotonin disappearance no longer 
resulted in 5-hydroxyindoleacetic acid formation. An 
alternate route of serotonin metabolism was suspected. 
Administration of C !4-labeled serotonin to marsilid 
treated mice yielded 1 major metabolite, which even 
in normal animals accounted for at least 25% of the 
adn.inistered serotonin. This product has now been 
purified. It has been identified as the O-glucuronide 
of serotonin by subjecting it to the actions of 6- 
glucuronidase and demonstrating the appearance of 
equimolar quantities of serotonin and glucuronic acid. 
The physiological significance of this route of sero- 
tonin metabolism is being investigated. 

















ride, 
n 
This 


as 


‘ansit. 
f the 


por- 
ered 


ses 
tions 
d to 


lid 


rected. 
llid 
ven 
he 
en 
1ide 


acid. 
ro- 








PHARMACOLOGY 419 


1654. RENAL EXCRETION CHARACTERISTICS OF 
AZAURIDINE-C1!4. A. D. Welch, R. E. Handschu- 
macher,* S. C. Finch,* R. L. Volle,* R. E. Green 
and L. Peters. Depts. of Pharmacology and Internal 
Medicine, Yale Univ. Med. School, New Haven, 
Conn., and Dept. of Pharmacology, Kansas Univ. 
Med. School, Kansas City. 

Renal excretion of azauridine (AzUR), the riboside 
of 6-azauracil (1,2,4-triazine-3,5-dione), was meas- 
ured in hens, using Sperber's procedure in which 
compounds under study are infused into the portal 
circulation of one kidney via the ipsilateral saphenous 
vein (Volle et al., Fed. Proc., this issue). The pre- 
ponderance of AzUR in the urine from the infused, as 
compared to that of the control, kidney indicated its 
excretory transport by the renal tubules at a moderate 
rate. Preliminary findings suggest that azauracil is 
transported less rapidly under similar experimental 
conditions. Tubular transport of AZUR was blocked 
by simultaneous infusion of probenecid, which also 
blocked the tubular transport of p-aminohippurate 
(PAH), but not that of N1-methylnicotinamide. In the 
dog, the rate of renal clearance of AzUR exceeded 
glomerular filtration rate, as measured by creatinine 
clearance, and was depressed by probenecid. Pre- 
liminary experiments have shown that, under com- 
parable conditions in a human subject, intravenously 
injected AZUR is excreted more rapidly than is 
azauracil. The clinical value of probenecid in the 
conservation of tissue levels of AZUR (a compound of 
demonstrated carcinostatic activity in mice) will be 
determined. The effect of substitution with ribose 
and other carbohydrates on the mechanism of renal 
excretion of other heterocyclic compounds, including 
naturally occurring substances, will be described. 








1655. INTRACELLULAR RECORDING IN DOG 
HEART DURING HYPOTHERMIA. Theodore C. 
West and Evan L. Frederickson.* Dept. of Phar- 
macology, School of Medicine, Univ. of Washington, 
Seattle. 

Open chest dogs anesthetized with pentobarbital 
were used. Left ventricular pressure, electrocardi- 
ogram and intracellular potentials were recorded. 
Microelectrode recordings were made from the 
anterior surface of the left ventricle and from the 
cardiac surface of the left atrium. Bipolar platinum 
electrodes for electrical stimulation were placed on 
the left atrial appendage and/or the surface of the left 
ventricle near the ventricular septum. Hypothermia 
was induced by passing blood in a veno-venous shunt 
through a stainless steel coil immersed in ice water. 
Shunt flow was controlled by an air-driven Sigma- 
motor pump. Temperature was measured from a 
thermistor in the mid-esophagus. The following re- 
sults were proportional to the intensity of hypother- 
mia: a) increased repolarization time both in atrial 
and ventricular cells, b) decreased atrial and ventric- 
ular maximum flow rate, c) prolonged ventricular 
systolic pressure, d) decreased heart rate and e) 
prolonged P-R interval. No change in membrane 
depolarization rate or in membrane resting potential 
was detected. (Supported by a grant from Washington 
State Heart Assn.) 








Williams 


1656. OBSERVATIONS ON ATROPINE AND d-AM- 
PHETAMINE IN RABBITS WITH MIDBRAIN LE- 
SIONS. Richard P. White and Ernest A. ault 
(intr. by Robert A. Woodbury). Div. of Pharma- 
cology, Univ. of Tennessee Med. Units, Memphis. 
Recent experiments (EEG & Clin. Neurophysiol. 

9:409, 1957) demonstrated in the cat an area in the 

posterior part of the midbrain which is activated by 

adrenergic drugs. In addition, the midbrain of the 
rabbit is activated by cholinergic drugs and this 
activation is antagonized by atropine (A.M.A. Arch. 

Neurol. & Psychiat. 73:387, 1955). Our experiments 

show that atropine can reverse the effects of d- 

amphetamine in unanesthetized rabbits. Trarsections 

at different levels of the midbrain and pons were 
performed and the electroencephalogram (EEG) 
recorded. Drugs were then administered intraveno- 
usly. Transection at the posterior border of the pons 
induces continuous fast EEG activity (low voltage 
high frequency waves) which is changed to slow ac- 
tivity with 3 mg/kg of atropine sulfate. Subsequently, 

150 ug/kg of d-amphetamine would restore fast ac- 

tivity. If the transection is made at the anterior 

border of the pons, the inherent EEG pattern is con- 
siderably slower; d-amphetamine would then activate 
the EEG and this activation could be reversed by 
atropine. More rostral transections of the midbrain 
results in a very slow EEG which is not altered by 
d-amphetamine or atropine. The ability of atropine 
to reverse d-amphetamine activation (or vice versa) 
does not, therefore, take place at the thalamic or 
cerebral level. Methamphetamine or ephedrine, but 

not epinephrine, produced results similar to d- 

amphetamine in some animals. 7 


1657. DIFFERENCES IN PLASMA DISTRIBUTION 
OF POTASSIUM AS CHLORIDE AND GLUTAMATE, 
IN THE DIGITALIS INTOXICATED DOG. N. 
Williams* and A. C. Keyl. Northwestern Univ. 
Med. School, Chicago, Ill. 

The incremental rise in plasma potassium con- 
centration in anesthetized female dogs under condi- 
tions of constant intravenous potassium infusion is 
shown to be significantly different when the potassium 
salts are in the form of chloride and L-glutamate, if 
the animals are digitalized to toxic levels prior to the 
potassium administration. Comparison of the rise in 
plasma potassium in the digitalized dog undergoing 
potassium glutamate infusion with the normal dog 
undergoing potassium chloride infusion shows no sig- 
nificant difference in the incremental rise with time 
at identical infusion rates. This difference in plasma 
concentration rise of potassium as glutamate and 
chloride in the digitalized animals is also reflected 
in significantly different lethal doses of potassium, the 
glutamate salt being much less toxic than the chloride 
salt. The differences in distribution of the salts in 
the plasma and lethal doses are not related to ioniza- 
tion of these salts at blood pH, and seem to be due to 
some unique property of the glutamate ion. Potassium 
in the form of alpha-ketoglutarate, citrate, succinate, 
aspartate, acetate, and lactate approximate the dis- 
tribution and toxicity of potassium chloride in the 
digitalized dogs. In this series of salts, only the L- 
glutamate and alpha-ketoglutarate were able to 
reverse the abnormal EKG of the digitalis intoxicated 
dogs. 








Wills 





1658. EXCRETION AND LOCALIZATION OF C14 
FROM QUATERNARY ALKYL ETHER OF DI- 
ETHYL STILBESTROL. J. Henry Wills and Sarah 
C. Kalser.* Pharmacology Branch, Directorate 
of Med. Research, Army Chemical Center, Md. 
The excretion and localization within the body of 

c}4 given as the peripherally paralyzing compound 

3,4- diethylaminoethoxyphenyl)-3-hexene dimeth- 

iodide (879C), labeled at the 4 carbon loci within the 

2 ethoxy groups, have been studied in the rat. The 

mean urinary excretion was 7.3% within 4.9 hr. At 

least 3 compounds, one of which may be unchanged 
879C, were found in urine by paper chroma ‘ 

Fecal excretion accounts probably for about 30% of 

the administered C14. C140, did not appear in ex- 

pired air in detectable amo . Particularly active 
in taking up C4 in or from 879C are kidney, liver, 
small intestine, lung, spleen, heart and adrenal gland. 

Both liver and kidney seem to be able to alter the 

molecule. Especially low in uptake of the C}4 are 

brain and spinal cord. The blood is almost com- 
pletely free of C }4 at 1.75 hr after i.v. injection of 
labeled 879C. Respiratory muscles (diaphragm and 
intercostals) appear to be more avid for C!4 in or 
from 879C than limb muscles (hamstrings). 





1659. SUPPRESSION OF CYCLOPROPANE-EPINE- 
PHRINE ARRHYTHMIAS BY FOUR PHENOTHI- 
AZINE TRANQUILIZERS. Martin M. Winbury, 
Lorraine Hausler,* Joanne K. Wolf* and Monroe 
J. Kiein.* Dept. of Pharmacology, Schering Corp., 
Bloomfield, N. J. 

This study compares the effectiveness of perphe- 
nazine (Trilafon) chlorpromazine (Thorazine), proma- 
zine (Sparine) and mepazine (Pacatal) in preventing 
the multiple ectopic beats and ventricular fibrillation 
resulting from epinephrine administration in dogs 
under 16% Cyclopropane anesthesia. Epinephrine was 
infused at the rate of 3 .g/kg or faster until multiple 
ectopic beats appeared. The effectiveness of the com- 
pounds was determined at 0.1, 1 and 5 mg/kg, i.v. 
Trilafon and Thorazine were equally effective at all 
doses in preventing multiple ectopic beats; Promazine 





was slightly less active than the previous 2 compounds. 


At 5 mg/kg each of these 3 compounds afforded pro- 
tection against a 10-fold increase in epinephrine 
dosage. Pacatal was much less active and at 5 mg/kg 
did not protect against a 10-fold increase in epine- 
phrine dosage. In several cases epinephrine dosage 
was continued beyond the ectopic beat endpoint to 
determine the effectiveness in preventing fibrillation. 
The compounds were effective at the following dose 
levels: Trilafon, 0.1 mg/kg, Thorazine, 1 mg/kg, 
Sparine at 5 mg/kg and Pacatal at 10 mg/kg. These 
agents did not prevent the sinus tachycardia and A-V 
dissociation resulting from epinephrine. The pressor 
effect of epinephrine was reversed with the lower 
doses of Trilafon, Thorazine and Sparine. 
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1660. BEHAVIORAL CHANGES PRODUCED BY 
LOCALIZED INJECTION OF DRUGS INTO THE 
BRAIN OF CONSCIOUS CATS. Charles D. Wood,* 
Joseph E. Stone,* and Lloyd D. Seager. Dept. of 
Physiology and Pharmacology, Univ. of Arkansas 
Med. Ctr., Little Rock. 

The purpose of this research was to study the 
effects of a number of psychotomimetic and ataractic 
drugs by injecting them directly into individual struc- 
tures of the brain. Stainless steel cannulae were 
Positioned in the subcortical structures by means of 
the stereotaxic apparatus and then permanently fixed 
to the skull with acrylic plastic. After recovery from 
the operation the various drugs were injected through 
small gauge hypodermic tubing which was inserted 
into the cannulae. Observations were made with the 
animals conscious and unrestrained. Lysergic acid 
diethylamide injected into the region of the ventro- 
medial nucleus of the hypothalamus produced a 
depressed state in which the animal became quiet and 
unresponsive. Serpasil, other Rauwolfia preparations 
and 5-hydroxytryptamine (serotonin) when injected 
into this region produced an immediate increase in 
activity and vocalization. An increase in aggressive 
behavior to other animals and to rough handling was 
also observed. Responses to petting diminished until 
stroking: produced only growling, biting and clawing. 
Later in the observation period the animals became 
sedated but were still more aggressive than normal. 
The effect lasted from 3 to 6 hr and the animals 
appeared to be completely recovered by the following 
morning. The effect of these drugs on the amygdaloid 
nuclej and on various other subcortical structures has 
been observed and will be reported. 





1661. RELATION OF BRAIN EXCITABILITY TO 
BRAIN y-AMINOBUTYRIC ACID CONCENTRA- 
TION. Dixon M. Woodbury and Antonia Vernadakis,* 
Dept. of Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 

Brain excitability and brain y-aminobutyric acid 
(GABA) concentration were studied in rats under 
various experimental conditions. Adrenalectomy in- 
creased brain excitability, as measured by electro- 
shock seizure threshold, and decreased brain GABA 
concentration. Diphenylhydantoin in intact rats 
slightly decreased brain excitability and slightly but 
not significantly increased brain GABA concentration; 
in adrenalectomized animals diphenylhydantoin 
markedly decreased brain excitability and signifi- 
cantly increased brain GABA concentration. Acetazo- 
leamide decreased brain excitability and significantly 
increased brain GABA concentration. Acute admin- 
istration of deoxycorticosterone acetate (DCA) and 
cortisol produced the following changes in brain 
excitability and brain GABA concentration: in intact 
rats, DCA decreased brain excitability and slightly 
increased brain GABA concentration; in adrenalec- 
tomized rats, DCA markedly decreased brain ex- 
citability and markedly increased brain GABA con- 
centration; in intact rats, cortisol increased brain 
excitability but did not alter brain GABA concentra- 
tion; in adrenalectomized rats, cortisol increased 
brain excitability to a greater extent and markedly 
decreased GABA concentration. Hypoxia (7.5% O») 
increased brain excitability and decreased brain 
GABA concentration; in contrast, hyperoxia (75% Op») 
decreased brain excitability and increased brain 
GABA concentration. Carbon dioxide (12.5, 50%) de- 
creased brain excitability and increased brain GABA 
concentration. These data indicate that brain excit- 
ability varies inversely with brain GABA concentra- 
tion (correlation coefficient = -0.66, P< 0.01). (Sup- 
ported in part by Grant B-381, Natl. Insts. of Health, 
PHS, and by contract number 19(600)921, USAF.) 
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1662. EFFECTS OF ACUTE HYPOXIA ON CARDIAC 

CONTRACTILITY. Eugene F. Woods* and James 

A. Richardson. Dept. of Pharmacology, Med. Col- 

lege of South Carolina, Charleston. 

The effects of acute oxygen deprivation on heart 
contractile force and arterial blood pressure were 
studied in 32 open chest, bilaterally vagotomized dogs 
under barbiturate anesthesia. Heart force was meas- 
ured by means of a strain gauge arch sutured directly 
to the surface of the right ventricle (Proc. Soc. Exper. 
Biol. & Med.- 84:263, 1953); blood pressure was ob- 
tained from a femoral artery with a Statham trans- 
ducer. In each experiment, an adequate control was 
obtained with the animal breathing room air. Hypoxia 
was then rapidly induced by respiring the animal with 
100% nitrogen. Reoxygenation was generally begun 
when heart force fell to approximately 80% of the pre- 
hypoxic control level. Marked increments in heart 
contractile force and mean blood pressure were ob- 
served 1) during initial phases of restriction to nitro- 
gen, and 2) during the period of reoxygenation follow- 
ing substitution of room air for nitrogen. Experiments 
in animals acutely subjected to 1) bilateral adrenalec- 
tomy, 2) thoracic sympathectomy, and 3) total pre- 
ganglionic sympathetic block, indicate that the re- 
sponses to oxygen lack are mainly due to stimulation 
of the sympathetic nervous system, while the re- 
sponses to reoxygenation are dependent upon both the 
adrenal medullae and the sympathetic nerves. (Sup- 
ported by research grant H-1846 from Natl. Heart 
Inst., PHS.) 








1663. DIURETIC EFFECT OF TRIAMCINOLONE (90- 
FLUORO-118,16«,170,21- TETRAHYDROXY-1,4- 
PREGNADIENE-3,20-DIONE). L. A. Wozniak, 

A. Paino, I. Ringler and R. R. Roepke (intr. by 

Earl H. Dearborn). Dept. of Pharmacological Re- 

search, Research Div., American Cyanamid Co., 

Pearl River, N. Y. 

Triamcinolone (9 a-fluoro-11 ,16 «,17a,21-tetra- 
hydroxy-1,4-pregnadiene-3,20-dione) was administered 
to non-hydrated, fasted, female dogs. Single doses 
ranged from .004 to 1.0 mg/kg body weight. Urines 
were collected at 0,2,4,6,8,10,12 and 24 hr after drug 
administration. Sodium excretion was increased with 
maximum values being attained about 4-8 hr after 
either oral or i.v. dosage. Average values for the 
rate of excretion of sodium in .Eq/min after 0.008 
mg/kg were as follows: 32 for 0-4 hr, 40 for 4-8 hr, 
and 9 for 8-24 hr. Corresponding values after 0.06 
to 0.25 mg/kg were as follows: 47 for 0-4 hr, 92 for 
4-8 hr and 16 for 8-24 hr. In most cases the rate of 
sodium excretion during the 8-24 hr period approached 
the control levels. The highest rate of sodium excre- 
tion obtained was 228 uEq/min during a 4-6 hr urine 
collection. The total 24-hr excretion of sodium after 
doses of 0.03 mg/kg and higher was at least twice that 
of the control values. The excretion of chloride tends 
to parallel that of sodium. Potassium excretion is 
increased only slightly. Electrolyte excretion studies 
on dogs given repeated daily doses of triamcinolone 
also will be presented. 








Yelnosky 


1664. HYDROLYSIS OF ACETYLISONIAZDD IN VIVO. 
Allan 8. Yard* and Herbert McKennis, Jr. Dept. 
of Pharmacology, Med. College of Virginia, 
Richmond. 

Following the intraperitoneal administration of 1- 
acetyl-2-isonicotinylhydrazine (131 mg/kg) to female 
New Zealand white rabbits, the urinary excretion of 
the compound and its metabolites was investigated 
By aid of chromatography on Dowex 50, fractions con- 
ae acetylisoniazid and isonicotinic acid were ob- 

Isoniazid could not be detected. These results 
porno those of Wenzel on human serum in which 
acetylisoniazid yielded isonicotinic acid but no isoni- 
azid. Although other pathways are not excluded, the 
evidence suggested a direct hydrolysis to isonicotinic 
acid and acetylhydrazine. After intraperitoneal ad- 
ministration of acetyhydrazine the urine contained 
diacetylhydrazine on the bases of chromatographic 
evidence. The presence of diacylhydrazine was con- 
firmed by the enhanced hydrazine nitrogen value 
obtained when hydrolyzed urine was treated with 
acidic iodate. 


1665. ROLE OF ACETYLCHOLINE IN ACONITINE- 
INDUCED AURICULAR ARRHYTHMIAS. John 
Yelnosky (intr. by Byron B. Clark). Dept. of Phar- 
macology, Tufts Univ. School of Medicine, Boston, 
Mass. 

A study was undertaken in an attempt to determine 
whether acetylcholine plays a role in the zenesis or 
support of aconitine-induced auricular arrhythmias. 
To avoid the possible influence of extracardiac fac- 
tors the experiments were performed on isolated 
mammalian auricles. The response of rabbit auricles 
to aconitine is triphasic. The first phase consists of 
acceleration of the auricular rate. The second phase 
is characterized by an over-all slowing of the rate, 
while in the third phase the auricles are arrested. 
Acetylcholine has a depressant or excitatory effect 
on aconitinized auricles depending on the particular 
phase in which the acetylcholine is-added to the 
preparation. If acetylcholine is added during the 
first phase of the response the auricular rate is 
depressed. During the second phase of the response, 
acetylcholine either slows or accelerates the rate 
and when added during the third phase acetylcholine 
always restarts the arrested auricles. The evidence 
indicates that aconitine produces its effects 1) by 
stimulation of the sino-auricular node and 2) by 
depression of the myocardium causing interference 
with the propagation of impulses. The evidence 
further indicates that acetylcholine modifies the 
aconitine response by its depressant effects on the 
sino-auricular node, by facilitation of intraauricular 
propagation of excitation and by shortening the re- 
polarization time of auricular muscle. 
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1666. ANTIBIOTICS AND INFLUENZA MORTALITY. 
8. Yoshimura,* L. S. D'Agrosa* and D. M. Green. 
Grove Labs. Inc., St. Louis, Mo. 

It is commonly believed that much of the mortality 
associated with severe influenza epidemic is due to 
secondary bacterial pneumonia rather than to influenza 
infection per se. This belief underlies the advocacy 
of broad-spectrum antibiotic therapy in the more 
seriously ill influenza patients. To check this hy- 
pothesis, a preliminary experiment was performed in 
which mice infected with Influenza PR, were given a 
penicillin-streptomycin combination daily for 5 days. 
The antibiotics did not increase the survival time. 
Lung cultures were taken at random from mice which 
had just died (0-2 hr). From 55 lungs, 11 positive 
cultures were secured. E. coli was isolated 6 times; 
alpha streptococci 4 times; hemolytic twice; 
P. mirabilis twice; A. aerogenes once; 
once; and an unidentified gram-negative once. 
In subsequent experiments, mice in groups of 10 were 
infected intranasally with 0.05 ml of mouse lung sus- 
pensions of Influenza PRs, virus in dilutions ranging 
from 10-2 to 10-28. Control groups were infected 
with the virus only; test groups were treated intra- 
gastrically with tetracycline hydrochloride, 1 mg/day 
for 4 consecutive days, starting on the second post- 
infection day. No significant differences between test 
and control groups were demonstrated in either the 
mortality or the survival time curves. The results 
fail to confirm bacterial infection as a major con- 
tributing cause of influenza mortality or the efficacy 
of broad-spectrum antibiotic combinations in improv- 
ing survival. 













1667. EFFECT OF 4-AMINOPYRAZOLO (3,4-d) 
PYRIMIDINE ON METABOLISM OF YEAST 
(CANDIDA SP.). Richard S. Young and Mary Jo 
Burr (intr. by E. P. Laug). Div. of Pharmacology, 
Food and Drug Admin., Washington, D. C. 

In order to elucidate the mode of action of three 
pyrimidines of potential value in cancer chemotherapy, 
their effects on growth and metabolism of yeast have 
been studied. Employing glucose and ammonium 
chloride as nutrients, aerobic growth was completely 
inhibited by 4-aminopyrazolo (3,4-d) pyrimidine (4- 
APP) at concentrations ranging from 5 x 10-3M to 
10-4M. The inhibited cells continued to respire, but 
at a much lower and constant rate as compared to 
the increasing respiration of the growing controls. 
The respiratory rate in a non-growing medium (Con- 
taining only glucose) was inhibited about 40% by 4- 
APP in concentrations above 8 x 10°5M. When suc- 
cinate or acetate was used as substrate there was no 
respiratory inhibition by 4-APP. Endogenous res- 
piration was likewise unaffected. These data suggest 
that 4-APP inhibits utilization of extracellular glu- 
cose, while the Krebs cycle is not interfered with. 
Two related compounds (4-benzylaminopyrazolo (3, 
4-d) pyrimidine and 4-N-propylaminopyrazolo (3, 
4-d) were ineffective in altering growth or respira- 
tion. Their failure to exert an action similar to 4- 
APP may be due to solubility factors. 
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1668. EFFECT OF ANTIHISTAMINICS ON CARDIO- 
VASCULAR RESPONSE OF ANESTHESTIZED 
DOGS TO SYMPATHOMIMMETIC AMINES. H. L. 
Zauder and L. R. Orkin. Albert Einstein College 
of Medicine, Yeshiva Univ., New York City. 
Diphenylhydramine potentiates the cardiovascular 

response to epinephrine in unanesthestized man. (H. 

L. Zauder, et al., Fed. Proc. 15:506, 1956). Under 

anesthesia, especially when Cyclopropane is employed, 

this could represent an added hazard to the patient. 

This investigation was designed to determine if other 

classes of antihistaminics would cause similar poten- 

tiation of sympathomimmetic amines having different 
sites of action. Four dogs were employed in the study 
of each of 3 antihistaminics; diphenylhydramine, tri- 
pelennamine, and promethazine. Each dog was used 

3 times. The control experiment was performed on 

dogs anesthetized with pentobarbital who received no 

antihistaminic. The same dog was anesthetized on 
separate occasions with Cyclopropane and pentobarbi- 
tal. The response to synthetic and natural epinephrine 

and norepinephrine, 1 u.g/kg, isopropylarterenol 0.5 

ug/kg and histamine 2 g/kg was observed before and 

after 1, 2, 4, and 8 mg/kg of each antihistaminic. 

Promethazine diminishes the response to all the 

drugs studied with the exception of isopropylarterenol. 

The other antihistaminics at low dosage potentiate the 

cardiovascular response to the pressor amines, the 

response to isopropylarterenol remains unaffected. 

At higher dosages of antihistaminics the response to 

epinephrine and norepinephrine is depressed, probably 

reflecting the quinidine-like action of the former 
group of drugs. There appears to be no significant 
difference in the response with the different anesthetic 
agents. 





1669. EFFECT OF B-AMINOETHYLISOTHIURONIUM 
(AET) ON INTERMEDIARY CARBOHYDRATE 
METABOLISM. Gerald R. Zins* and Kenneth P. 
DuBois. USAF Radiation Lab., Univ. of Chicago, 
Chicago, Ill. 

In previous studies (Fed. Proc. 16:349, 1957) we 
found that B-aminoethylisothiuronium (AET) inhibits 
the oxidation of succinate and pyruvate. The present 
study was undertaken to measure the inhibition of 
these reactions in vivo and to test the influence of 
AET on additional enzymatic reactions. Pyruvate and 
alpha-ketoglutarate oxidation by rat liver homogenates 
was 50% inhibited in vitro by 3.2 x 10-4M and 6.6 x 
10-4M AET respectively. The inhibition was progres- 
sive with time and accompanied by oxidation of AET. 
Oxidation of pyruvate by kidney and heart was in- 
hibited 80% and 21% respectively by 2 x 10-3M AET 
in vitro. No inhibition was observed in brain. Thirty 
minutes after the injection of AET (300 mg/kg) liver 
pyruvate and alpha-ketoglutarate oxidation was 
depressed 71% and 42% respectively. Malic dehy- 
drogenase activity of rat liver and kidney was inhibited 
75% and 34% respectively by 3 x 10-3M AET in vitro. 
These enzyme inhibitions were not due to effects of 
AET on cytochrome oxidase, DPN, cocarboxylase or 
coenzyme A. Accumulation of citric acid in the liver, 
kidney and heart of fluoroacetate-treated rats was 
reduced 27%, 31% and 26% by pretreatment with 200 
mg/kg of AET and no inhibition occurred in spleen, 
thymus and brain. Anaerobic glycolysis of rat liver 
was stimulated 25% and 71% in vitro by 1 x 10-3M and 














5x 10°3M AET. Blood lactate levels increased from 
12.3 mg% to 44 mg% in 1 hr after 200 mg/kg of AET. 
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10- 1670. COMPARATIVE PHARMACOLOGY OF BLOOD- 
CEREBROSPINAL FLUID BARRIER IN VERTE- 

_ L. BRATES. Charles G. Zubrod and David P. Rall. 

ge Natl. Cancer Inst., Bethesda, Md., and Mt. Desert 
Island Biological Lab., Salisbury Cove, Maine. 

ilar A survey has been made of the drug transfer 

(H. capacities of the brain and cerebrospinal fluid (CSF) 

r in various vertebrate classes. Sulfanilamide, sul- 

loyed, fanilic acid and endogenous ascorbic acid were studied. 

it. For the brains of all vertebrates studied there was 

ther considerable constancy in that sulfanilamide was 

oten- readily transferred, sulfanilic acid largely excluded 

rent and ascorbic acid was present in greater concentra- 

study tion than in plasma. The same was true for CSF of 

tri- dog and frog. Dogfish CSF by contrast maintained a 

sed 1:1 ratio with plasma for all three substances. The 

on time required to reach 1/2 steady state ratios for 

i no sulfanilamide and sulfanilic acid was 2 hr for brain/ 

n plasma and 6 hr for CSF/plasma. A comparison was 


arbi- made of rates of appearance and steady state fluid/ 
shrine plasma ratios of sulfadiazine and sulfanilic acid in 
).5 dogfish brain, CSF and ventricular fluids. In brain 

- and and ventricular fluid sulfadiazine appeared rapidly 
and reached ratios of 0.5 and 1.0 respectively; 
sulfanilic acid~ratios of 0.17 and 0.13. In CSF both 
renol. substances appeared slowly and reached ratios of 0.8. 
e the Similar results were obtained in a cyclostome and a : 
the marine teleost. It is concluded that the fluid surround- d 
d. ing the brain of fish is extradural in position, not in 
2 to equilibrium with, or for the most part derived from, 
ybably the central nervous system or ventricular fluids. 
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1671. DISAPPEARANCE OF CLASSICAL HOMOL- 
OGOUS TISSUE REACTIONS FOLLOWING EX- 
CHANGE TRANSFUSIONS OF BLOOD. Richard 
H. Andresen, Clarence W. Monroe,* George M. 
Hass and Dorothy A. Madden.* Dept. of Pathology 
and Lab. of Surgical Research, Presbyterian-St. 
Luke's Hosp., Chicago, Ill. 

Studies of rabbits during the postparabiotic period 
showed a modification of classical homologous tissue 
reactions in grafts cross-transplanted between re- 
spective separated parabionts. This consisted of 
fibro-collagenous encapsulation and vascularization of 
grafts with elimination of expected host-homograft 
tissue reactions. Since development of a transient 
cross-circulation was conspicuous in healing between 
parabionts, the present experiments were designed to 
study effects of controlled cross-transfusion alone 
upon subsequent reactions to cross-grafts, thus elim- 
inating other factors involved in parabiosis. Thirty- 
three pairs of rabbits were cross-transfused with 
equal volumes varying from 160 to 5 ml each of blood. 
From 1 to 10 days following the single exchange, 
cuboidal masses (1.5 x 1.5 x 0.5 cm) of erector spinae 
muscle with attached fascia were resected under 
sterile precautions and cross-transplanted between 
transfused partners. Autografts were done at the same 
time. Two weeks later, the animals were sacrificed 
and transplants prepared for microscopic study. All 
cross-grafts showed modified non-inflammatory host- 
homograft reactions identical to those in cross-grafts 
between paired postparabionts. Autografts showed the 
usual compatible pattern of degeneration and organiza- 
tion. Thus, it was possible to eliminate inflammatory 
aspects of the homologous incompatibility reaction by 
transfusions of whole blood prior to grafting. Lesser 
quantities of blood were as effective as larger quan- 
tities. 








1672. INFLUENCE OF ENDOTOXIN ON RESPONSE 
OF RATS TO NEPHROTOXIC SERUM. R. Arhel- 
ger,* F. Smith, * J. Brunson, R. Good and R. Ver- 
nier. Pathology and Pediatrics Depts., Univ. of 
Minnesota Med. School, Minneapolis. 

Simultaneous intravenous administration of heter- 
ologous antirat kidney serum (1 ml) and E. coli lipo- 
polysaccharide (300-1 yg) to rats caused death in a 
majority of the animals within 24 hr. Mortality de- 
creased markedly with lipopolysaccharide doses below 
1 wg. Diffuse vascular fibrinoid lesions resembling 
those of the generalized Shwartzman phenomenon were 
observed. These included bilateral renal cortical 
necrosis, pulmonary hemorrhages, and myocardial 
and hepatic necrosis. Administration of serum prior 
to endotoxin resulted in similar lesions, but the inci- 
dence decreased markedly when the interval between 
injections of serum and endotoxin was more than 1 wk. 
When endotoxin was given prior to the injection of 
serum, similar lesions occurred if the interval did not 
exceed 48 hr. After this period, the mortality and in- 
cidence of lesions were greatly reduced. The heparin- 
precipitable fibrinogen, normally present in rat plasma, 
was absent following the administration of serum alone 
or in conjunction with endotoxin. The results implicate 
fibrinogen in the development of the lesions, and sug- 
gest a similarity between the actions of nephrotoxic 
serum and large molecular weight acidic polymers 
such as polyanethol sulfonate in the production of the 
generalized Shwartzman phenomenon in rats. 
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1673. INCREASE IN TRABECULAR BONE CONCEN- 
TRATION IN DOG VERTEBRAE AS INDUCED BY 
X-IRRADIATION. J. S. Arnold, J. K. Gong* and 
S. H. Cohn,* U.S. Naval Radiological Defense Lab., 
San Francisco, Calif. 

One of the effects of internally emitted beta and 
alpha irradiation on bone as detected by one of the 
authors is an increase in osteoblastic as well as osteo- 
clastic activity. It was reasoned that a similar dis- 
turbance in the renewal rate might occur after x- 
irradiation. The amount of bone per unit volume of 
vertebral bodies should reflect the net gain or loss of 
bone in the balance of deposition and resorption. Four 
20 to 22-month-old beagles which had received 300 r, 
mid-line dose, of 250 Kev x-irradiation 12 months 
prior, and 4 comparably aged normals were used in 
the study. Lumbar vertebral bodies were fixed in 
neutral formalin and the cortical bone was dissected 
from them. The volume, water, fat, non-fat organic 
and ash content were measured. The mineral ash per 
unit volume of medullary tissue was increased from 
31.7 to 44.5 mg/cc. The content of non-fat organic 
material was comparably increased indicating that 
both organic matrix and bone mineral were increasing 
together. These results indicate that there is an in- 
crease in the number of size of trabeculae. No con- 
sistent change in marrow fat or organic content 
occurred. 


1674. LACK OF ANTIGENICITY IN ELASTIN ISO- 
LATED WITH FORMIC ACID. John P. Ayer and 
Laila Feldmanis (intr. by Shields Warren). New 
England Deaconess Hosp., Boston, Mass. 
Water-soluble, aortic elastin of calf obtained by ex- 

traction with formic acid was tested for antigenicity as 

follows. First, a solution containing 0.002 gm elastin 
was injected subcutaneously into each of 3 guinea pigs 
and 3 wk later a shocking dose of a solution containing 

0.002 gm of elastin was given intravenously without 

anaphylaxis. Second, each of 3 rabbits were injected 

intramuscularly every other day with 0.025 gm of 
elastin in an adjuvant of amphogel, each dose being 
distributed to 5 different sites. Three courses, each 
consisting of 3 injections in a period of 1 wk, were given} 
with a week of rest between each. Ten days after the 
last injection, the blood serum was tested for the pres- 
ence of specific precipitins by standard methods and 
none found. The procedure was then repeated with the 
same rabbits but using intravenous injections of the 
elastin without adjuvant. No precipitins were found in 
the serum. The entire procedure, using intramuscular 
and intravenous injections, was repeated with negative 
results. Intradermal tests upon the treated animals 
showed no evidence of Arthus or delayed hypersensi- 
tivity reactions. Autopsies on the rabbits showed no 
unusual alteration of the tissues. These experiments 
plus the lack of marked reaction of animal tissues to 
aortic grafts suggest that aortic elastic tissue is not 
antigenic. 
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PATHOLOGY 


1675. ESSENTIAL FATTY ACID SPARING ACTION 
OF SATURATED MEDIUM CHAIN LENGTH TRI- 
GLYCERIDES. V. Babayan,* H. Kaunitz, C. A. 
Slanetz* and R. E. Johnson.* Dept. of Pathology and 
Inst. of Comparative Medicine, Columbia Univ., New 
York City, and Research Dept., E. F. Drew, Boonton, 
N. J. 

Mother rats were fed purified diets containing no es- 
sential fatty acids but 20% saturated medium chain 
length (6-12C) triglycerides (MCT) obtained from co- 
conut oil by fractionation of the split acids and recon- 
stitution into triglycerides (iodine number below one). 
Their offspring were essential fatty acid deficient, 
indicated by survival rate, weight and tail lesions, After 
weaning at 6 wk, matching groups of 8 males were given 
fat free diets containing 30% alcohol extracted casein, 
high tocopherol and vitamin A supplements and no or 
2% linoleic acid, In the control diets, 20% carbohydrate 
was replaced by 20% MCT. After 4 wk, the males on 
fat free diet without linoleic acid weighed 168 gm (5+17), 
those on MCT 205 (+22). "P" (mean difference divided 
by standard error of means) was 3.7 (highly significant). 
Tail lesions disappeared only in the MCT group. The 
weight of the linoleic acid supplemented group on fat 
free diet was 211 (+16), with MCT 228 (+ 19), their P 
was 1.9 (not significant). P of the groups on fat free 
diets was 5.2 (highly significant), of those on MCT 2.2 
(barely significant). Essential fatty acid deficiency was 
minimized by MCT as previously concluded (Kaunitz 
et al. J. Am. Oil Chem. Soc., 1958) from long-term 
studies with MCT. 








1676. BLOOD LEVELS OF 2-DEOXY-D-GLUCOSE 
(2DG) IN RATS FOLLOWING PARENTERAL INJEC - 
TION. Howard A. Ball and Curtis R. Sanders. * 
Grossmont Hosp., La Mesa, and Biological Research 
Inst., San Diego Zoological Society, San Diego, Calif. 
Blood levels of 2 DG are more consistent after sub- 

cutaneous injections of this sugar than when adminis- 

tered intraperitoneally. Absorption of 2 DG from the 
peritoneum is erratic, some animals showing virtually 
no elevation of blood levels over a 6-hr period. After 
subcutaneous injection a peak occurs within 15 min after 
which there is a gradual fall over a 6-hr interval. The 
evidence indicates a need for periodic injections around 
the clock if a reasonably consistent elevation of cir- 
culating 2 DG is to be maintained. Determinations of 

2 DG are made by means of a specific color reaction 

sensitive to a lower limit of 10 ug/ml. Details of the 

procedure will be presented. 
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1677. EFFECT OF INFLUENZA AND NEWCASTLE 
VIRUSES ON RESPIRATORY EPITHELIUM IN 
ORGAN CULTURES OF HUMAN AND CHICKEN 
TRACHEA. F. B. . Johns Hopkins Univ. School 
of Hygiene and Public Health, Baltimore, Md. 

Organ cultures of embryonic and adult bronchial and 
tracheal epithelium were maintained on rayon cloth on 
plasma clots. They were infected 2 days to 1 month 
after explantation by washing virus directly on to the 
established culture so that the protective effect of the 
accumulated mucus was overcome. The effect of the 
virus on the culture was observed directly in Newcastle 
infections of chicken epithelium, in that an irregularity 
of the edge of the culture, a massive sloughing of cells 
into the surrounding mucus, and a loss of ciliary activ- 
ity developed. After the initial phase of the infection 
the epithelium either smoothed over and began to re- 
build the multi-layered columnar epithelium with the 
secretion of mucous or progressed to complete dis- 
integration. Complete morphological recovery and loss 
of the virus infection occurred in infections with in- 
fluenza A (Asian) of human trachea. A clear difference 
between a virulent and a mild strain of Newcastle virus 
was demonstrated on cultures of chick and chicken 
epithelium. These cultures were maintained on chicken 
clots known to lack antibody. The addition of neutral 
red dye to the culture permitted the identification of 
living chick macrophages which were found in the 
secreted mucous and aided in the estimation of the 
damage produced by the virus. 





1678. PATHOLOGICAL CHANGES INDUCED BY ,§'- 
IMINODIPROPIONITRILE IN THE RHESUS MONKEY. 
W. J. Beckfield, G. Keller,* E. M. Gore,* F. V. Had- 
ley,* R. Tislow* and J. Seifter.* Wyeth Inst. for 
Med. Research, Radnor, Pa. 

Following the subcutaneous injection of §,8'-imino- 
dipropionitrile at doses of 100+25 mg/kg/day for 3-5 
days, rhesus monkeys showed a syndrome resembling 
neurolathyrism as described by Stockman in man (J. 
Pharmacol. & Exper. Therap. 37:43, 1929). The out- 
standing symptoms of the syndrome were a paresis of 
hind limbs and ataxia. Other effects noted were: atactic 
head movements and generalized fine tremors. Also, 
during an acute phase following drug treatment, 
opisthotonus, choreo-athetoid head movements, con- 
vulsions, nystagmus and excessive yawning were oc- 
casionally seen. Pathologically, animals sacrificed 
within 1 wk following treatment exhibited only minor 
changes of the central nervous system. Animals sacri- 
ficed 4-5 months following treatment showed moderate 
to severe changes. Films of the syndrome in monkeys 
and slides of the nervous lesions will be shown. 














Behrman 


1679. A SYNTHESIS AND BACTERIAL DEGRADATION 
OF 2,5-DIHYDROXYPYRIDINE. E. J. Behrman and 
B. M. Pitt (intr. by S. P. Hicks). Cancer Research 
Inst., New England Deaconess Hosp., Boston, Mass. 
A strain of Pseudomonas fluorescens has been shown 
to degrade nicotinic acid by a pathway involving 2,5- 
xypyridine (Behrman and Stanier, J. Biol. Chem. 
228:923, 1957). A new synthesis has been developed 
for this compound thereby making it readily availably 
for enzymatic studies. Two syntheses have already 
been reported (Adams and Govindachari, J. Am. Chem. 
Soc. 69:1806, 1947; Den Hertog et al., Rec. trav. chim. 
69:700, 1950), both, however, involving lengthy routes. 
In the work to be reported, an Elbs peroxydisulfate 
oxidation is performed on 2-pyridone to yield, as the 
major product, 2-pyridone-5-sulfate. Acid hydrolysis 
of the sulfate ester yields 2,5-dihydroxypyridine. De- 
gradation of the synthetic compound by partially puri- 
fied extracts has been shown to yield the same end- 
products as the biologically prepared material, the 
pathway involving ring cleavage to the presumed N- 
formylmaleamic acid, hydrolysis to maleamic and 
formic acids, a further hydrolysis to maleic acid and 
ammonia, and finally isomerization to fumaric acid. 
(Supported by Natl. Cancer Inst., PHS, and the AEC.) 


1680. LACK OF EFFECT OF HEPARIN ON MITOSIS 
AND CELL GROWTH IN L STRAIN FIBROBLASTS. 
Klaus G. Bensch, Donald W. King and Stanley Sim- 
bonis (intr. by H. S. N. Greene). Dept. of Pathology, 
Yale Med. School, New Haven, Conn. 

There has been considerable controversy concerning 
the action of heparin on mitosis. Early workers in tis- 
sue culture routinely used heparinized plasma without 
inhibition of growth. Later, however, several investi- 
gators reported that heparin inhibited mitosis both in 
vitro and in vivo in many different types of cells. 
Heparin was yas accordingly tested for its effect on mitosis 
of strain L fibroblasts grown in a suspension culture 
in Eagle's basal medium supplemented with 10% horse 
serum. Heparin obtained from 2 sources was used in 
concentrations ranging from 0.0001% to 0.1%. The 
mitotic indices of cells strained with aceto-orcein were 
found to be identical with control cells. Both the con- 
trol cultures and the heparin cultures maintained a 
logarithmic growth rate after an initial 1-day long 
period. In addition, extra and intracellular heparin 
determinations were done using the azure dye method 
of Jaques (J. Physiol. 109:41-48,1949). Not only did 
heparin decrease in the extracellular media but small 
amounts (0.15 ug/1x10° cells) could be detected in the 
soluble supernatant fraction of the cytoplasm after the 
cells had been washed, ruptured with sonic disintegra- 
tion and fractionated by centrifugation. 
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1681. SERUM FACTORS IN TUMOR INHIBITION. 
Robert Berman,* C. G. Bly and Alvar Werder. 
Depts. of Pathology, Oncology and Microbiology, 
Univ. of Kansas Med. Ctr., Kansas City. 

Since cancer cells differ from normal cells, the 
search for measurable evidence of interaction between 
the 2 groups in the tumor-bearing host is attractive. 

A total of Holtzman and Wistar strain albino rats were 

used. The transplantable slow-growing Rutgers Sar- 

coma I was given subcutaneously, each rat receiving 
about 18 million cells, at which level the tumor usually 

"takes" in about 95% and then regresses in 50% of 

recipient Holtzman animals. However, before inocula- 

tion, 4 aliquots of minced tumor from Holtzman donors , 

were incubated with equal amounts of either A) saline, | 

B) normal serum, C) serum from rats with regressing 

tumors or D) serum from rats with growing tumors, 

then given to 4 groups of each rat strain. Tumors were 
measured 3 times weekly for up to 55 days. No regres- 
sions occurred in Wistar animals, the native host for 
the tumor. The Holtzman groups showed 85% regres- 
sion in group (C) and 60% in the others. Although dif- 
ferences observed in serum protein electrophoretic 
patterns between growing and regressing tumor may 

be unrelated to resistance, pooled serum from regres- 

sing-tumor-rats was separated into fractions by con- 

tinuous flow paper electrophoresis and compared 
biologically with equivalent whole serum as well as 
with saline and normal serum as before. Inhibition 
was greatest with the alpha 2-, beta- and gamma- 
globulin fractions. 








1682. BILIARY EXCRETION OF MANGANESE. A. 
J. Bertinchamps* and G. C. Cotzias. Med. Dept., 
Brookhaven Natl. Lab., Upton, L.L, N. Y. 
Greenberg et al. (J. Biol. Chem. 147:749, 1943) 

have shown that manganese like zinc and cobalt is 

primarily excreted in the bile. Our aim was to define 
the kinetics of this excretion, the chemical status of 
manganese in bile and the possible reabsorption of 
bile-bound manganese. We have created bile fistulae 
in Wistar strain rats by catheterization of their com- 
mon bile ducts with polyethylene tubing. Forty yc of 

carrier-free Mn°*Cl» was given intravenously in 1 ml 

of neutral, isotonic solution. For i hr following injec- 

tion bile flow was constant at roughly 10 mg/min/10 gm } 

body weight. The radioactivity in the bile reached a 

sharp peak a few minutes:after injection and receded 

rapidly thereafter to reach a low plateau. These curves 
are very similar to the disappearance of radiomangan- 
ese from the blood (J. Biol. Chem., 214:489, 1955) and 
might indicate a rapid equilibrium. The total radio- 
activity recovered in the first hour was about 2% of the 
injected dose. Electrophoretic studies showed a pattern 
with several peaks, suggesting that several radioman- 
ganese chelates were present. These studies will be 
discussed in relation to experiences with chromatogr: 
and other investigations. 
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1683. A MORPHOLOGIC STUDY OF BACTERIAL 
FLORA IN 1505 VAGINAL SECRETIONS. W. M. 
Berton (intr. by D. H. Sprunt). Inst. of Pathology, 
Univ. of Tennessee, Memphis. 

A morphologic study of the bacteria found in the 
vaginal secretions of 1505 women was made. For pur- 
poses of comparison, a classification of flora was es- 
tablished based primarily on the occurrence of Gram 
positive bacilli, this modified to include morphologic 
varients of these organisms. Clinics established by 
the Memphis-Shelby County Uterine Cancer Cytology 
Survey were selected for sampling on the basis of race 
and estimated socio-economic status of participants. 
The females in this sampling were following their usual 
occupation and were not known to have serious genito- 
urinary tract complaints. In addition to slides for 
Gram stain, materials for analysis of cellular glycogen 
were obtained. Information concerning age, parity, 
menstrual phase and cytology class was recorded. 

The white and colored populations were analyzed sep- 

arately, each subdivided in an attempt to demonstrate 

the effect of race and socio-economic status on the 
previously outlined variables. The subdivision into 

age groups was uniform in both series. The results 

obtained in the white population tended to follow those 

reported by other investigators while those obtained 
from the colored population were variable, showing only; 
occasional well defined trends. In general a higher 
percentage of pleomorphic, including mixed, bacterial 
flora was found in the colored race. A direct relation 
between bacterial pleomorphism and cytologic atypism 
was noted, this thought to be influenced by socio- 
economic factors. 





1684. RENAL GLOMERULOSCLEROSIS ASSOCIATED 
WITH CIRRHOSIS OF THE LIVER: CIRRHOTIC 
GLOMERULOSCLEROSIS. J. M. B. Bloodworth, 
Jr. and Sheldon C. Sommers. Dept. of Pathology, 
Ohio State Univ., Columbus, Ohio, and Lab. of 
Pathology, Massachusetts Memorial Hosps., Boston. 
Following a report that 21% of 100 autopsied cases 

of hepatic cirrhosis showed glomerulosclerosis, it was 

considered advisable to evaluate this lesion further. 

Therefore, 50 additional autopsied cases of cirrhosis 

of the liver were studied in each of 2 different labo- 

ratories. The lesion consisted of a diffuse eosinophil- 
lic PAS-positive fibrillar thickening capillary walls. 

The thickened glomerular stroma contained nests of 

nuclei which resemble those of the epithelium. In this 

second series of 100 cases, 77% showed some degree 
of sclerosis. The lesion was found in cases of post- 
hepatic cirrhosis, in biliary cirrhosis, in one case of 
cirrhosis with schistosomiasis, as well as in most 
cases of nutritional cirrhosis. The lesion thus ap- 
peared related to hepatic deficiency or insufficiency 
regardless of etiology. The lesion was not correlated 
with liver weight, degree of fatty metamorphosis, 
proteinuria, uremia, hepatic coma, jaundice or evi- 
dence of portal hypertension. Additional histochemical, 
physical and statistical studies; theories of etiology; 
and comparison with other forms of glomerulosclero- 
sis will be presented. 











Blumenthal 


1685. STRUCTURE AND COMPOSITION OF AORTIC 
ELASTIC TISSUE. Gertrude H. Blumenthal* and 
Herman T. Blumenthal. Inst. of Exptl. Pathology, 
Jewish Hosp., St. Louis, Mo. 


Until recent years it was generally thought that elastic 


tissue was resistant to enzymatic digestion. Balo and 
Bango and others have now shown that isolated elastic 
fibers are subject to complete digestion by the enzyme 
elastase. However, partial degradation may be accom- 
plished with other enzymes which permit study of the 
structure of the elastic fiber. Ficin digestion of both 
isolated and untreated aortic elastic fiber has revealed 
a dual structure of the latter, consisting of a ficin re- 
sistant membrane or sheath enclosing a ficin digestible 
matrix. The matrix appears not to have a homogeneous 
composition, for only certain regions along the length 
of the fiber are digested. By a combination of pepsin 
and ficin digestion it has been possible to isolate the 
sheaths relatively free of the matrix material. Histo- 
chemical demonstration that the sheaths are predom- 
inantly protein, while the matrix contains polysaccharide 
as well as protein, has been confirmed by biochemical 
analysis. The main portion of the polysaccharide seems 
to reside in the ficin resistant regions of the matrix, 
for only 10-15% of the hexosamine content of the fiber 
is lost after ficin digestion. Extension of these inves- 
tigative methods to degenerative forms of aortic elas- 
tica may aid in an understanding of the basic macro- 
molecular changes which underly such degenerative 
processes. 


1686. FUNCTIONAL SIGNIFICANCE OF A MUCO- 

POLYSACCHARIDE IN ARTERY WALL. Herman 

T. Blumenthal and Shin Yeh Yu.* Inst. of Exptl. 

Pathology, Jewish Hosp., St. Louis, Mo. 

In the course of a study on the structural, histo- 
chemical and biochemical effects of various enzymes 
on the elastic tissue of artery walls a mucopolysac- 
charide has been isolated, which appears to have 2 
important properties bearing on the pathogenesis of 
arteriosclerosis: 1) an inhibition of blood clotting and 
2) an inhibition of the action of the enzyme elastase on 
a substrate level. Both of these phenomena are also 
exhibited by heparin, and it is not certain, as yet, 
whether or not this substance is indeed heparin. Loss 
of the inhibitory properties of this mucopolysaccharide 
may explain fibrin deposition on endothelial surfaces 
and susceptibility to thrombosis, degenerative changes 
in elastic tissue and an origin of lipid within vessel 
wall, 





Bly 





1687. SOME ALKYLATING COMPOUNDS IN CHEMO- 

THERAPY OF TRANSPLANTED RAT TUMORS. 

C. G. Bly, C. McCrary* and S. Grisolia. Dept. of 

Pathology, Univ. of Rochester, Rochester, N.Y., 

and Depts. of Pathology, Oncology and Medicine, 

Univ. of Kansas Med. Ctr., Kansas City. 

Alkylating compounds may be powerful inhibitors 
of nucleic acid synthesis. Chloroacetyl derivatives of 
aspartic acid, glutamic acid and beta-alanine were 
tested at various dosage levels in albino rats bearing 
slow- and fast-growing strains of Walker carcinoma- 
256 or slow-growing Rutgers Sarcoma I. Acute and 
cumulative toxicity to the host, and inhibition of the 
tumor during the phases of establishment and maximum 
growth and visceral effects were evaluated. Daily in- 
jections were begun on either the day of transplanta- 
tion or 7 days later. Groups of saline-injected or un- 
injected tumor-bearing rats served as controls. Max- 
imum tumor inhibition was generally observed at 
maximum tolerated doses. Compounds were tested 
singly or in combination. Few complete "cures" were 
attained. In most animals, maximum tumor inhibition 
or regression was seen several days after onset of 
therapy, and lasted only 3-6 days, after which time 
the tumors nearly regained their original growth rates 
and the hosts began to regain net carcass weight. The 
drugs were more toxic to males than females, were 
more effective during the induction phase than after 
the tumor was well established, and were better toler- 
ated by the tumor-bearing host than by the non-tumor 
animal. 





1688. BINDING OF MANGANESE BY HOMOGENIZED 
MOUSE BRAIN AND THE EFFECT OF CHLOR- 
PROMAZINE. D.C. Borg* and G. C. Cotzias. Med. 
Dept., Brookhaven Natl. Lab., Upton, L.I., N.Y. 

As part of a broader investigation of trace metal 
metabolism, dialyzed mouse brain homogenates were 
found to concentrate Mnt* from either isotonic salt 
solutions or plasma, The binding of Mn°‘, added as 
carrier-free Mn°4Cl, in unbuffered 0.15-M NaNO3, to 
brain homogenate and to bovine serum albumin was 
studied with equilibrium dialysis. pH studies showed 
the availability of metal binding sites per gram of 
homogenized brain to be approximately 60-millimolar, 
with many or most of these sites apparently imidazole 
(histidine) residues (pK about 6.8). Because of sep- 
arately reported effects of manganese and chlorpro- 
mazine HCl (CPZ) on oxidative phosphorylation in 
brain, graded concentrations of CPZ were added to 
the dialysis preparations. With CPZ, both homogen- 
ized brain and albumin were less able to concentrate 
Mn because of competitive metal complexing by the 
phenothiazine. In the presence of homogenized brain, 
to which CPZ becomes strongly bound, analysis of 
dialysis data with varying CPZ concentrations indicated 
a 1:1 coordination species (metal:ligand) to predominate, 
with an overall log formation constant (Kr) of 2.8-3.0 
at pH about 6.7. Without homogenate a 1:2 complex 
was formed in an excess of CPZ, with an apparent log 
Ky = 4.5-4.8. It was concluded that at its loci of con- 
centration CPZ should compete successfully for Mn 
(and other metals) with tissue ligands, thereby altering 
the distribution or availability of trace metals within 
cells—possibly in connection with mechanisms of 
pharmacological action. 
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1689. TISSUE CULTURE STUDIES ON THE LYM- 
PHOMAS WITH PARTICULAR REFERENCE TO 
HODGKIN'S DISEASE. Warren L. Bostick, Marthe 
E. Smith* and Benjamin V. Siegel.* Dept. of Path- 
ology, Univ. of California School of Medicine, San 
Francisco, 

It is almost a decade since any tissue culture inves- 
tigations on Hodgkin's disease has been reported. In 
the meantime, developments in new media and new tech, 
niques have made feasible experimental extension and 
review of previous studies. The introduction of soy 
trypsin inhibitor in the culture medium precluded pre- 
mature liquefaction of the plasma clot, allowing pro- 
longed propagation of tissue explants. The utilization 
of a glass coverslip substrate, which could be stained 
and mounted permanently, further permitted detailed 
observations throughout the course of growth. Histo- 
logically diagnosed lymph nodes from untreated patie 
with Hodgkin's disease, lymphosarcoma, reticulum -cell 
sarcoma, giant follicular lymphoma, lymphadenitis and 
hyperplasia, as well as nodes from normal individuals, 
were cultured in roller tubes in a medium of human 
serum, chick embryo extract, Hank's balanced salt 
solution and soybean trypsin inhibitor. In subsequent | 
growth it was noted that multinucleated giant cells were 
most prominent in Hodgkin's disease but were also 
observable in the other lymphomas and occasionally in 
cultures of normal tissue. Cytoplasmic inclusions and 
phagocytic activity were seen in most cultures but 
were more prevalent in Hodgkin's disease. Of interest 
was the outgrowth of lymphocytes in the early stages of 
lymphosarcoma and giant follicular lymphoma cultiva- 
tion. While the findings do not indicate implications 
of diagnostic significance, they do suggest potentialities} 
for cytological investigation. 








1690. BIOCHEMICAL STUDIES OF PHOSPHATASES 
IN TUBERCULOUS LESIONS. Anne M. Briscoe* 
and Marvin Kuschner. Depts. of Biochemistry a 





Medicine, Columbia Univ. College of Physicians and 
Surgeons; Dept. of Pathology, New York Univ. Co 
of Medicine, and Chest Service, Bellevue Hosp., New 
York City. 

Biochemical measurements of the acid and alkaline 
phosphatase content of caseous lesions from human 
tuberculous lungs were made immediately after surgi 
resection. Resected tuberculous lymph nodes were s 
ilarly studied. Pulmonary lesions contained acid and 
alkaline phosphatase ina ratio of about 4-1. No acid 
phosphatase was found in pure cultures of tubercle 
bacilli. The pH of tuberculous lesions varied from 
6.5 to 7.5. Different lesions from the same lung often 
had different pH values and enzyme concentrations. 
Lesions of acid pH contained more acid phosphatase 
and lactic acid than lesions of alkaline pH. Cultures 
of tubercle bacilli were most frequently positive from 
these "acid" lesions, Alkaline phosphatase activity 
was greatest in inspissated lesions and lowest in liquid, 
soft lesions. Tuberculous lymph nodes contained more 
alkaline than acid phosphatase. Like other phospha' 
the acid phosphatase of the pulmonary tuberculous le 
was inhibited by ethanol but was not inhibited by formal 
dehyde or fluoride. It therefore appears to be a differel 
protein from that of the red cell or the prostatic phos- 
phatase. 
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1691. COMFARISON OF THE ATPASE ACTIVITY OF 
ISOLATED HUMAN CARDIAC AND SKELETAL 
MYOFIBRILS. Arnold L. Brown, Albert Aras* and 
George M. Hass. Dept. of Pathology, Presbyter- 
ian-St. Luke's Hosp., Chicago, Ill. 

The ATPase activity of human cardiac and skeletal 
myofibrils was compared with respect to the effects of 
time, substrate concentration and myofibril concentra- 
tion. Grossly and microscopically normal hearts and 
skeletal muscle were obtained at autopsy from 6 pa- 
tients with no history of hypertension, renal disease 
or cardiac failure. Liberated phosphate was used as 
the determinant of ATPase activity. The configura- 
tion of the activity curves was similar in the 2 types 
of myofibrils. The rate of phosphate liberation, how- 
ever, was consistently higher in skeletal than in car- 
diac myofibrils. Considerable variation was en- 
countered in the splitting rates between the 6 patients 
in both skeletal and cardiac myofibrils. No correla- 
tion existed between the variations of one type of myo- 
fibril with the variations of the other. The addition of 
calcium and magnesium to the myofibril suspensions 
resulted in increased ATPase activity in both types of 
myofibrils with the highest splitting and contraction 
rates occurring in the presence of added magnesium. 
Maximal activity occurred at a substrate concentra- 
tion of 2.0 mM with decreased phosphate liberation 
above and below this concentration. ATPase activity 
was essentially linear in both skeletal and cardiac 
myofibrils with increasing myofibril concentration. 





1692. AN ELECTRON MICROSCOPIC STUDY OF 
ISCHEMIC MYOCARDIUM IN THE RAT. Richard 
E. Bryant* and W. A. Thomas. Dept. of Pathology, 
Washington Univ. School of Medicine, St. Louis, 
Mo. 

Ultrastructural changes of acute myocardial in- 
farction can be demonstrated with the electron mic- 
roscope before lesions are apparent by light micros- 
copy. Myocardial infarcts were produced in rats by 
ligating the anterior branch of the left coronary ar- 
tery. Sections of ventricular wall were removed 2-3 
mm distal to the ligature at 0, 1, 2, 3, 4, 5, 24 and 
48 hr post-operative intervals. A similar block of 
tissue was taken from the posterior portion of the left 
ventricle for control. Two animals were killed im- 
mediately after operation and their bodies kept at a 
temperature of 37° C. Blocks of tissue were taken 
hourly for 5 hr in order to ietermine the effects of 
autolysis and to compare these changes with those of 
infarction. Uninfarcted tissue from the posterior left 
ventricle consistently failed to reveal abnormalities. 
At 1 hr, changes in the fine structure of the ischemic 
myocardium were readily demonstrable. The earli- 
est and most prominent alteration was swelling of 
the mitochondria and sarcoplasmic reticulum. These 
changes became progressively more severe with time 
and were followed by increased lipid droplets and 
myolysis. The autolytic process is characterized by 
greater uniformity of damage and slower development 
of structural change than is myocardial infarction, 
but otherwise the two processes are similar. The 
early swelling of the mitochondria and sarcoplasmic 
reticulum probably reflects hyperosmolarity of these 
structures. 








Casey 


1693. IMMUNOCHEMICAL DETERMINATIONS OF 
GAMMA GLOBULIN CONTENT OF AMYLOID. 
Evan Calkins, A. S. Cohen and David Gitlin (intr. 
by Benjamin Castleman). Lovett Memorial Labs., 
Massachusetts Gen. Hosp., and Dept. of Pediatrics, 
Children's Hosp., and Harvard Med. School, Boston. 
It has been postulated that amyloid may be an anti- 

gen-antibody precipitate. When gamma globulin anti- 

bodies are combined with their specific antigens, the 
precipitates will react with anti-gamma globulin. 

Organs containing massive amyloid deposits were ob- 

tained from 3 patients with amyloidosis: (A) secondary 

to rheumatoid arthritis, (B) secondary to infection, and 

(C) of the primary variety. Saline washed homogenates 

of liver from patients A and B, which contained large 

amounts of amyloid, and from 2 non-amyloid individu- 
als showed no binding of anti-gamma globulin anti- 
bodies. Whole liver homogenates of A and B revealed 
binding of anti-gamma globulin in inverse relation to 
the estimated amount of amyloid. Saline washed ho- 
mogenates of spleens of patients B and C, which still 
contained amyloid, contained less than 5% of the 
gamma globulin in the corresponding unwashed ho- 
mogenates. Washes homogenates of 2 non-amyloid 
spleens contained traces of gamma globulin. Neither 
human amyloid nor normal horse liver inhibited the 
reaction between human gamma globulin and specific 
antibody. Data suggest that amyloid is not a simple 
antigen-antibody precipitate. 


1694. ISOGRAFTS OF SPONTANEOUS TUMORS 
INTO BALB/c MICE PRETREATED WITH 
AUTOLOGOUS AND ISOLOGOUS TUMOR TISSUE. 
Albert E. Casey, Joanne G. Casey* and Claire B. 
Wimberley.* Depts. of Pathology, Med. College 
of Alabama and Birmingham Baptist Hosps., 
Birmingham. 

Three spontaneous sarcomas (MB, GH and HB) oc- 
curring in BALB/c mice in our laboratory during the 
past year were serially isografted. Some of the host 
mice were pretreated with 0.1 cc of an 18% saline 
emulsion of long frozen tumor tissue. In each experi- 
ment some mice were pretreated (0.1 cc of an 18% 
saline emulsion) with autologous tumor tissue (i.e. 
identical with challenge tumor) and others with iso- 
logous tumor tissue (from the other 2 tumors of the 
same inbred line, i.e. BALB/c). The cumulative 
mortality was plotted for mice in each experiment 
which grew tumors and the 50% point or median day 
of death determined. In the 4 experiments (385 mice 
used) the untreated control mice and those pretreated 
with isologous tumor tissue had 50% mortality points 
of 74 and 74, 56 and 56, 57 and 58 and 53 and 50 days 
respectively. Those pretreated with autologous tumor 
tissue (specific XYZ factor) had reduced 50% mortal- 
ity times, 68, 50, 51 and 41 days respectively for the 
4 experiments. This is further evidence that the XYZ 
factors are present in and specific for given spon- 
taneous tumors in the same inbred lines. 
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1695. ALVEOLAR MEMBRANE OF BAT LUNG. 

W. H. Chase (intr. by I. Gersh). Dept. of Anatomy, 

Univ. of Chicago, Chicago, Ill. 

Bat lungs were prepared for electron microscopy 
by freezing and drying. After post-fixation, blocks 
were stained with platinic tetrabromide and the P.A.S. 
technique. In addition the lungs of a few animals were 
fixed by intratracheal injection of buffered osmium 
tetroxide solution. The latter were fixed for 1 hr, 
transferred through graded alcohols, and portions 
were imbedded in methacrylate. In frozen-dried 
preparations the alveoli were lined by a homogeneous, 
non-cellular membrane varying in thickness from 0.1 
to 0.3 microns, and staining intensely with platinum. 
This alveolar membrane could not be seen after os- 
mium fixation and there were indications that it was 
destroyed during fixation and imbedding. The P.A.S. 
reaction on the alveolar membrane was positive sug- 
gesting the presence there of mucopolysaccharide. 
Scattered alveolar septal cells were seen in the al- 
veolar wall. Similar but much more attenuated al- 
veolar membranes were found in the rat, mouse and 
chicken lungs, and in a second series of bat lungs. In 
the frog the membrane was absent: the capillaries 
were covered by a thin layer of cytoplasm of adjacent 
alveolar cells. 


1696. A DIFFUSE GLOMERULOSCLEROSIS OF 
UNKNOWN ETIOLOGY IN WOODCHUCKS. John J. 
Christian. Johns Hopkins School of Hygiene and 
Public Health, Baltimore, Md., and Naval Med. 
Research Inst., Bethesda, Md. 

Glomerulosclerosis was found to be widespread in 

a dense population of woodchucks (Marmota monax). 

Animals of all ages were affected, although the young 

were generally less severly diseased. The descrip- 

tion of this disease is based on material from about 

300 animals. Other studies are in progress, and data 

will be presented from these where pertinent. This 

disease, which appears to involve primarily the glom- 
erulus, seems to be degenerative rather than inflam- 
matory in nature. The tufts show no inflammatory and 
little proliferative change at any stage, although there 
is marked progressive intercapillary hyalinization 
characterized by a marked increase in PAS positive 
fibrils, especially around the arterioles in the base 

of the stalk. There is progressive infringement on 

the capillary loops along with ischemia of the tufts. 

A marked progressive hyperplasia of the juxtaglom- 

erular cells is usually associated with these changes. 

These changes appear to be preceded by pyknosis of 

the nuclei and vacuolization of the juxtaglomerular 

cell, pyknosis and vacuolization of the musculature of 
the small arteries and arterioles, and pyknosis of tuft 
endothelial cells. The final result is a shrunken, 
granular-scarred kidney with complete hyalinization 
of the glomeruli. Hypertension, ascites, severe scar- 
ring of the aorta and aneurysms may be associated 
with the late stages. There is little or no tubular 
change or interstitial inflammatory reaction until the 
disease is well advances. Evidence will be presented 
suggesting that the basic change may be due to ischemia 
of the outer two-thirds of the cortex. (Supported in 
part by a grant from the Natl. Heart Inst.) 
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1697. CHANGES IN BRAIN ELECTROLYTE CON- 
CENTRATIONS ASSCCIATED WITH CEREBRAL 
DAMAGE AND EDEMA. Raymond A. Clasen,* 
Pauline Cooke,* Sylvanus Tyler* and George M. 
Hass. Dept. of Pathology, Presbyterian-St. Luke's 
Hosp., Chicago, Ill. and Argonne Natl. Lab., U.S. 
Atomic Energy Comm. 

Acute localized cerebral lesions were produced in 
monkeys by application of a cold instrument to the 
external surface of the intact calvarium. The animals 
were divided into 2 groups, one sacrificed after about 
1 hr and the other after about 4 hr. The volume of 
cerebral damage was calculated from the surface area 
of injury. The hemispheres were separated and 
weighed. Each hemisphere was homogenized and ali- 
quots analyzed for water, iron, sodium, potassium, 
calcium and chloride. Identical analyses were made 
of venous blood drawn terminally. In all experiments 
the weight of the damaged hemisphere-increased. This 
was associated with increases in water and blood, the 
latter estimated from iron content. Total water incre- 
ments showed a linear relation to volumes of lesions 
but this relation did not apply to increments of blood, 
Sodium and chloride increased while potassium de- 
creased and calcium remained unchanged in hemi- 
spheres with lesions 1 hr old. In hemispheres with 
lesions 4 hr old, increases in calcium became con- 
spicuous and increases in sodium were more pro- 
nounced while the rate of potassium depression was 
proportional to the volume of the lesion. Attempts 
to correlate microscopic changes referable to necro- 
sis, hemorrhage and edema with the electrolyte 
changes were made. 








1698. USE OF AMINOACETONITRILE IN THE 
STUDY OF CONNECTIVE TISSUE FORMATION 
AND REMOVAL. Jackson J. Clemmons. Inst. of 
Pathology, Western Reserve Univ., Cleveland, Ohio, 
Experiments were devised to demonstrate that for- 

mation and removal of connective tissue is associated 

with alterations in fibroblasts that can be described 
as maturation and progressive degeneration, and that 
these changes are associated with alterations in the 
chemical properties of the collagen. Male albino rats 
were used in the experiments. In 1 group granuloma 

pouches were made using croton oil as an irritant. A 

second group of animals had a small rubber balloon 

placed subcutaneously and then inflated with 25 ml of 
saline. Animals were sacrificed and tissue removed 
for histology and chemical analysis for collagen frac- 
tions. In some animals the croton oil pouch was 
rinsed with saline to remove the irritant, and in other 
groups the saline was extracted to collapse the balloon 
pouch, At intervals up to 30 days following the extrac- 

tions, connective tissue was removed for analysis. A 

third group of animals was treated in a similar manner, 

but injected daily with aminoacetonitrile. Results of 
the experiments reveal alterations in the morphology 
of the fibroblast that can be correlated with changes 
in chemical proportion of the collagens. The most 
striking alteration follows the collapsing of the pouch, 

After 7 - 14 days, the insoluble collagen becomes 

soluble and fibroblasts with small spindle-shaped 

nuclei become enlarged with a large clear cytoplasm 
and a small spherical nucleus. 
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1699. ACTH ASSAY WITH FUNCTIONAL ADRENO- 
CORTICAL TUMOR SLICES. Arthur I. Cohen 
(intr. by Jacob Furth). Children's Cancer Research 
Fndn. Children's Med. Ctr., and Dept. of Pathology, 
Harvard Med. School, Boston, Mass. 

Transplanted corticoid-secreting mouse adreno- 
cortical tumor slices were incubated with 0.25-2.0 mU 
of ACTH (U.S.P. Reference Standard). The response, 
measured as the total extractable 4 4-3-ketosteroids, 
was a linear function of the log of the hormonal dose. 
In 8 assays with one standard ACTH preparation the 
mean lambda value was .162 +.015. Sucrose homo- 
genates of transplanted adrenotropic tumors origi- 
nally induced in mice by x-irradiation assayed by 
this method contained 9-21 mU ACTH/mg fresh tis- 
sue and normal mouse pituitaries, about 26 mU. Tis- 
sues homogenized with 0.1N HCl gave about 50% 
higher values of ACTH. Homogenates of normal 
liver, kidney, spleen and heart as well as somato- 
tropic, thyrotropic and mammotropic pituitary tumors 
contained no detectable ACTH (<.1 mU ACTH/8 mg 
fresh tissue). Incubation of 1.0-1.5 ml of normal 
mouse, rat and human sera produced no ACTH re- 
sponse. Sera of mice with adrenotropic tumors had 
ACTH levels as high as 48 mU/ml. Centrifugar frac- 
tionation of adrenotropic tumors homogenized in .25M 
sucrose showed a distribution of about 85% of the total 
tumor ACTH content in the "large granule" fraction 
sedimentable at 8000 - 12000 x g. 


1700. EFFECTS OF WHOLE BODY IRRADIATION 
ON ACCRETION AND EXCHANGE OF RADIO- 
STRONTIUM IN THE SKELETON OF DOGS. 

S. H. Cohn,* W. L. Milne,* J. K. Gong* and J. S. 

Arnold. U.S. Naval Radiological Defense Labs., 

San Francisco, Calif. 

This study attempts to quantitate the early and 
late effects of whole body x-irradiation on the inor- 
ganic metabolism of the skeletal tissue of adult dogs. 
A radioisotopic tracer technique employing Stron- 
tium-85 was used to differentiate in vivo between 
the amount of exchangeable calcium and the rate of 
skeletal accretion (Sr85 incorporated into the non- 
exchangeable fraction) in both normal and irradiated 
beagles. In the controls the SR85 accretion rate was 
found to be inversely correlated with the age of the 
animals. At 10 days following 150 r mid-line dose 
of whole body x-irradiation, a reduction in the skele- 
tal exchangeable calcium fraction and a normal Sr85 
accretion rate were noted. At later times (10 
months) following exposure to 300 r mid-line dose, 
both the accretion rate and the amount of exchange- 
able calcium in the skeleton of the irradiated dogs 
were higher than in the non-irradiated controls. 
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1701. LYMPHATIC TISSUE CHANGES IN LETHALLY 
IRRADIATED MICE GIVEN SPLEEN CELLS 
INTRAVENOUSLY. C. C. Congdon. Biology Div., 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

The treatment of irradiated mice with isologous 
spleen caused quicker regeneration of splenic white 
pulp and of lymph nodes than seen in treatment with 
isologous bone marrow. Nests of "large lymphocytic 
cells" accumulated in special locations in the spleen 
and lymph nodes of lethally irradiated mice given iso- 
logous spleen within 24 hr after injection. These cells 
required nearly 2 wk to appear after treatment with 
isologous bone marrow. Homologous spleen injection 
in lethally irradiated mice had a detrimental effect 
(Makinodan, Gengozian, and Shekarchi, 1957). Violent 
reactive changes occurred in lymph nodes and spleen, 
and parenchymous degeneration was noted in several 
organs. Accumulation of "large lymphocytic cells" in 
special locations in spleen and lymph nodes preceded 
the reactive changes. Homologous bone marrow in- 
jection in lethally irradiated mice eventually gave 
similar reactive changes in spleen and lymph nodes 
without prior accumulation of "large lymphocytic 
cells."" Suspension of thymocytes did not cause the 
accumulation of "large lymphocytic cells" in spleen 
and lymph nodes. Rat and guinea pig spleen also 
failed to produce the large lymphocyte accumulation 
effect in lethally irradiated mice under these condi- 
tions. 


1702. IN VIVO PROPERTIES OF TISSUE CULTURE 
CELL LINES. Lewis Coriell*, Robert MacAllister* 
and Bernard M. Wagner. South Jersey Med. Re- 
search Inst., and Dept. of Pathology, Children's 
Hosp. of Philadelphia, Pa. 

A variety of human and animal cell lines have been 
maintained in continuous tissue culture. In an attempt 
to study the biological properties of these cells, large 
quantities of individual cell lines were inoculated into 
irradiated, cortisonized rats. The growth pattern of 
these cells, their distribution in the host and ability to 
metastasize were considered as criteria for malig- 
nancy. The cytological diagnosis of malignancy was 
found to be difficult and this problem will be discussed. 
Attempts to inhibit tumor growth by the use of sera 
containing antibodies against the particular cell line 
under investigation will be presented. Detailed histo- 
logical and histochemical studies of the tumor masses 
were carried out. 
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1703. CHANGES IN IRRADIATED F, HYBRID 
MICE INJECTED WITH PARENTAL SPLEEN 
CELLS. G. E. Cosgrove, Jr,* E. E. Schwartz,* 
A. C. U and C. C. don. Biology Div., 

Ridge Natl. Lab., Oak Ridge, Tenn. 

A fatal disease developed in irradiated adult F 
hybrid mice of the RF X AK, C57BL X 101, 101 X 
C3H, and C3H X 101 strains within 2-4 wk after im- 
plantation of spleen cells from mice of the parental 
strains. It occurred in recipients exposed to sub- 
lethal doses of x-rays and was not altered by simul- 
taneous injection of isologous (F)) bone marrow 
cells. In addition to progressive weight loss, the 
most conspicuous changes occurred in the lymph 
nodes and spleen. These included replacement of 
the germinal lymphoid follicles by proliferating 
reticuloendothelial cells, plasma cells, epitheloid 
cells and multinucleate giant cells, with focal ne- 
crosis, atrophy of hemopoietic elements, erythro- 
phagocytosis, hemosiderosis and fibrosis. Focal ul- 
cerative inflammation of the intestinal mucosa was 
also noted. A similar granulomatous process was 
not observed in the lymphoid tissues of irradiated 
hybrid mice injected with isologous (F, ), as opposed 
to parental spleen cells. The disease is ascribed to 
an immune reaction of graft against recipient. 





1704. CONTROL OF SPORULATION IN PHYSARUM 

POLYCEPHALUM. John W. Daniel, Jr.,* and H. 

P. Rusch. McArdle Memorial Lab., Univ. of Wis- 

consin, Madison. 

The conditions which change the multinucleate 
plasmodium of the myxomycete Physarum polyceph- 
alum from the stage of vegetation to sporulation have 
been investigated. Physarum grown in shaken pure 
culture were harvested by centrifugation and allowed 
to fuse into a large plasmodia and incubated asepti- 
cally in the dark on a buffered CaCO,, salts, nico- 
tinamide medium. After 4 days under these condi- 
tions, the plasmodia were illuminated with light for a 
short period. Within 6-12 hr after illumination, the 
plasmodia changed into many small masses which 
eventually differentiated into stalks and spores. Nico- 
tinamide, which was essential for sporulation but not 
for vegetative survival, was effective when present at 
14 ug/ml, and could be replaced by quinic or shikimic 
acids, tryptophane, kynurenine, 3-hydroxyanthranilic 
acid, niacin, DPN or TPN. Illumination was effective 
only if the plasmodia had been incubated with nico- 
tinamide for not less than 3 days. When a complete 
growth media was added to the plasmodia at any time 
prior to illumination, sporulation was prevented and 
vegetative growth was again instituted, but when 
growth media was added subsequent to illumination 
there was no vegetative growth and the course of 
sporulation was unaltered. Folic acid added immed- 
iately before or after illumination caused abnormal 
sporulation, whereas aminopterin or A-methopterin at 
growth-inhibiting concentrations did not inhibit sporu- 
lation. This organism offers excellent material for the 
investigation of the chemical pathways which charac- 
terize cellular proliferation and differentiation since 
each stage is morphologically distinct and is under 
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the control of the investigator. 
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1705. EXPERIMENTAL HEMOLYTIC ANEMIA IN 
MICE. Israel Davidsohn, Yoo Bock Lee* and Chang- 
ling Lee.* Pathology Depts., Mt. Sinai Hosp. and 
Chicago Med. School, Chicago, Ill. 

We reported previously on experimental hemolytic 
anemia in rabbits produced with a heterologous anti- 
rabbit-erythrocyte immune serum (Blood 12: 710, 1957), 
The present report deals with similar studies in mice 
injected with an antimouse-erythrocyte immune serum, 
The clinical picture varied depending on the dose used, 
The pathologic changes were studied in 46 animals. The 
changes in the spleen, kidneys, lungs and most of the 
other organs were similar to those seen in the rabbits, 
The pathologic lesions were mainly of vascular nature 
and included hyperemia, erythrophagocytosis, throm- 
bosis and anemic infarction. The intensity of the lesions 
was directly related to the quantity of the injected 
serum. The progressive development of the lesions 
was studied in animals injected with varying amounts 
of hemolytic serum and sacrificed at intervals varying 
from 1 hr to 36 days. Hepatic lesions were present in 
almost all animals. They were strikingly different 
from those seen by us in rabbits or those described in 
the literature. The characteristic lesion was an anemic 
infarct. The earliest lesions were seen 4 hr after in- 
jection. They were progressive in size and numbers 
as time went on. Most of the lesions healed without 
leaving a scar. Vascular thrombi seemed to be respon- 
sible for the infarcts. 





1706. RECONSTITUTED HUMAN SERUM PROTEIN 
SOLUTION AS A PLASMA EXPANDER. James L. 
Dennis and Thomas C. Cock (intr. by Irvine Mc- 
Quarrie). Research Lab., Children's Hosp. of the 
East Bay, Oakland, Calif. 

The ideal plasma expander for use in shock states 
should provide: 1) immediate availability in a stable 
solution, 2) oncotic pressure equivalent to that of 
plasma, 3) freedom from toxins, antigens or infectious 
agents and 4) potassium-free, hypotonic electrolyte 
content. In emergencies, whole blood is often not im- 
mediately available; dried, pooled plasma may contain 
live virus and requires solution; concentrated serum 
albumin is contraindicated by dehydration; gum acacia 
solution is hepatotoxic; and normal saline and potas- 
sium-containing polyionic solutions may be dangerous 
in the face of undetermined blood chemistry and poor 
renal function. A reconstituted human serum protein 
solution (HSPS) appears to be the answer to many of 
these problems. Cohn fractionation of plasma permits 
recovery of serum albumin alpha-globulin, and beta- 
globulin. Reconstituted as a 5% solution, in a diluent 
of 0.75% saline, HSPS provides electrophoretic compo- 
sition of 88% albumin, 7% alpha-globulin and 5% beta- 
globulin. HSPS is virtually potassium-free (0.5 mEq/l.) 
and is hypotonic in electrolyte content (Na 111 mEq, 
Cl 61 mEq, proteinate 36 mEq/l.) Heat treatment at 
60°C for 11-1/4 hr eliminates fear of virus contami- 
nation. More than 100 dehydrated infants have been 
given HSPS in the emergency treatment for shock 
without untoward reactions. Possible objections to 
its use will be discussed. 
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1707. CORRECTION OF VASCULAR FRAGILITY BY 
A WATER-SOLUBLE PLATELET FRACTION IN 
FATIENTS WITH SECONDARY THROMBOCYTO- 
PENIA. Isaac Djerassi,* Edmund Klein, * Sidney 
Farber and Giselle Pechet.* Children's Cancer Re- 
search Fndn., Children's Med. Ctr., and Dept. of 
Pathology, Harvard Med. School, Boston, Mass. 

A platelet fraction, obtained as previously described 
(Sixth Symposium on Blood, Wayne Univ., Detroit, Mich., 
January 1957) was prepared by Seitz-filtration for 
clinical investigation in 11 patients with thrombocyto- 
penia (less than 20,000 platelets/cu mm of blood) 
secondary to acute leukemia. The vascular fragility, 
determined by the negative pressure method (-50 cm 
Hg for 60 sec) was grossly elevated in these patients. 
The lyophilized platelet fraction (obtained from 5000 
cc of blood) was suspended in 50 cc of physiological 
saline and administered intravenously. The vascular 
fragility was restored to normal levels within 15 
min of the termination of the infusion in 8 patients. 
This effect lasted for periods varying from 3 to 24 hr. 
The correction of the vascular fragility was not asso- 
ciated with changes of the peripheral platelet count. 

In accordance with previous studies, increased vascu- 

lar resistance was not dependent on the correction of 

coagulation defects in these patients. Spontaneous im- 

provement in vascular fragility did not occur ina 

control group of 14 patients, studied concurrently. 











1708. EFFECT OF ENDOTOXIN ON THE BLOOD 
BRAIN BARRIER. P. Eckman,* W. King* and J. 
Brunson. Pathology Dept., Univ. of Minnesota, 
Minneapolis. 

Rabbits were given a single intracarotid arterial 
injection of Gram-negative endotoxin (50 u g) followed 
at varying intervals by an intracarotid injection of 2 
ml of trypan blue, Evans blue,.colloidal iron or a 
combination of iron and one of the blue dyes. Another 
group was given an intravenous injection of 2 ml of 2% 
fluorescein at varying intervals after an intravenous or 
intracarotid injection of 50 ug of endotoxin. In those 
given endotoxin and one of the colloidal substances, 
approximately 60% showed diffuse gross staining of 
the brains when the interval between injections of 
toxin and dye was 4 hr. The iacidence of break down 
of the blood brain barrier, as manifested by gross 
staining of the brain, decreased to 13% when the in- 
terval between toxin and dye was only 1 hr, and to 0% 
when the interval was 12 hr. In the group given 
fluorescein, the greatest incidence of fluorescence of 
the brain occurred when the interval between intra- 
venous injections of toxin and dye was 8-12 hr. Dye 
substances were observed microscopically in the 
lumina and walls of the vessels, and in phagocytes and 
neurons. The vascular lesions were associated with 
the presence of subendothelial hyaline fibrinoid ma- 
terial, similar to that which characterizes the lesions 
of the generalized Shwartzman phenomenon. The sim- 
ilarity of these lesions to those which occur in other 
organs in the Shwartzman phenomenon is discussed. 
Preliminary studies suggest participation of adrenal 
gland secretions in alterations in permeability of the 
cerebral vessels. 
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1709, COMPARATIVE STIMULATION OF GROWTH 
AND DIFFERENTIATION OF FIBROBLASTS BY 
TISSUE EXTRACTS IN VIVO AND IN VITRO. 
Robert H. Edwards, * Helen Maganini,* Severino 
Sarmenta* and George M. Hass. Dept. of Pathology, 
Presbyterian-St. Luke's Hosp., Chicago, Ill. 
Extracts of homogenized chick embryos, rabbit 

spleen and rabbit granulation tissue were prepared. 

Their action was assayed in vitro by estimation of 

radial growth and collagen production by fibroblasts 

cultivated in plasma clot-tissue extract mixtures for 

7-21 days. Their comparative action in vivo was 

assayed by microscopic study of penetration of host 

fibroblasts with 7-21 days into the interstices if Ivalon 

sponges saturated with plasma clot-tissue extract mix- 

tures before subcutaneous implantation in rabbits. 

Extracts of chick embryos, autologous rabbit spleen 

and autologous rabbit granulation tissue were almost 

equally effective in stimulating multiplication of fibro- 
blasts in vitro. These extracts were equally ineffective 
in stimulating the growing cells to differentiate and 
form significant amounts of collagen. All extracts 
were effective in stimulating ingrowth and differentia- 
tion of fibroblasts in plasma clots within sponges in 
vivo. Their effectiveness was less than expected in 
view of activity encountered in control sponges contain- 
ing plasma clots without supplemental tissue extract. 

The influence of products diffusing into the sponges 

from the wounded subcutaneous environment was con- 

siderable. The most promising product for stimulating 
growth of fibroblasts and their differentiation to form 
collagen and vascular channels in plasma clots in 
sponges in vivo without eliciting an inflammatory reac- 
tion was an extract of autologous granulation tissue 
arising in mechanically traumatized skeletal muscle. 











1710. EFFECT OF PROGRESSIVE REMOVAL OF 
THE BRAIN ON ADRENAL CORTICAL HYPER- 
SECRETION DUE TO OPERATIVE TRAUMA. 
Richard H. Egdahl, Jimmy L. Story* and James C. 
Melby.* Univ. of Minnesota, Minneapolis. 

It has previously been shown in the dog that hypo- 
thalamic lesions will prevent the adrenal cortical re- 
sponse to operative trauma (Hume, 1950; Hume and 
Nelson, 1956). Recently Rauschkolb and Farrell (1956) 
have presented evidence that a center for the stimula- 
tion of aldosterone secretion is located in the dien- 
cephalon. The present study was undertaken to determine 
if higher centers of the brain are necessary for the 
maximal prolonged adrenal cortical hypersecretion of 
17-hydroxycorticosteroids due to operative trauma. 
Intermittent samples of adrenal venous blood were ob- 
tained from dogs by means of adrenal cannulas (Hume 
and Nelson, 1954). 17-Hydroxycorticosteroids were 
determined by the method of Porter and Silber. Crani- 
otomies followed by stepwise removal of the brain were 
performed, with collections of adrenal venous blood at 
various levels of anatomic integrity. In order to in- 
sure maximal endogenous stimulation of adrenal cor- 
tical function, traction on the intestinal viscera was 
performed before each collection of adrenal venous 
blood. Stepwise removal of the brain down to the hypo- 
thalamus resulted in no diminution in the maximal 
adrenal cortical response following operative trauma. 
Preparations on which adrenal cortical response fol- 
lowing operative trauma. Preparations on which adrenal 
samples were collected included: 1) decorticate, 2) 
decorticate with basal ganglia, hippocampus and fornix 
removed, 3) thalamus removed, hypothalamus intact, 

4) total removal of diencephalon and higher areas. 

After removal of the hypothalamus there was a pro- 

gressive fall to basal adrenal corticoid secretion, 

despite the performance of mesenteric traction. 





a 


ee 


ian eens acces 


SE Ee PT TT 


gine 


i 
a 
i 
fi 


Fillios 


1711. PURINES AND PYRIMIDINES IN EXPERIMEN- 
TAL HYPERCHOLESTEREMIA AND ATHERO- 
GENESIS. Louis C. Fillios,* C. Naito* and S. B. 
Andrus. Harvard School of Public Health, Boston, 
Mass. 

Extensive atherosclerosis occurs in rats fed diets 
containing cholesterol, cholate and thiouracil (Fillios 
et al., 1956). Modifications of these diets have been 
used to develop a quantitative bioassay for studying 
early atherogenesis and, within well defined dietary 
parameters, a good correlaiion exists between hyper- 
cholesteremia and cardiovascular Sudanophilia (Andrus 
et al., 1957). In the present report, a diet containing 
1.5% cholesterol and 0.5% cholic acid was adopted to 
compare the effects of various dietary purines, pyrim- 
idines and chemically related substances on hyper- 
cholesteremia and cardiovascular disease in the male 
rat. It was found that several naturally occurring 
purines and pyrimidines and certain analogues favor a 
significant increase in hypercholesteremia. Uracil 
was one of the most potent hypercholesteremic agents 
tested. For example, at the end of only 4 wk, rais 
whose atherogenic regimen was supplemented with 1.3% 
uracil had a mean serum total cholesterol level of 
2250 mg % as compared to 303 mg % for the control 
rats fed the same diet without uracil supplementation. 
The interrelationships of various dosages of some of 
these supplements with and without dietary cholic acid 
and cholesterol in eliciting hypercholestermia and 
Sudanophilia will be presented. Also the morphologic 
observations in various tissues, including the thyroid, 
will be considered. 


1712. PROTEIN METABOLISM IN DEGENERATING 
AND REGENERATING PANCREAS. P. J. Fitz- 
gerald. Dept. of Pathology, State Univ. of New 
York, Downstate Med. Ctr., Brooklyn, N.Y. 

The concentration of C!* in the pancreas of male 
rats 1, 4 and 9 hr after injection of methionine (2-C"* ) 
was used as an indicator of protein metabolism. 
Animals on a stock diet showed a relatively high pan- 
creatic concentration at 1 hr, less isotope at 4 hr and 
least 9 hr after injection. Autoradiographs showed 
only acinar cell concentration. Animals on a protein- 
depleted diet and on a high concentration of ethionine 
leading to acinar cell degeneration showed a marked 
decrease in concentration of the isotope after in- 
jection during the degenerative process. The peak 
concentration during degeneration was at 4 hr in ani- 
mals with pronounced ethionine effect. Shortly after 


cessation of ethionine and during the early morphologic+ 


ally-recognizable phases of regeneration of the pan- 
creas the peak concentration was at 1 hr and the 
absolute values were much higher than in the control 
animals. Cellular features such as mitosis, basal 
basophilia, and prominent nucleoli are characteristic 
of the pancreas during this stage of increased protein 
synthesis. 
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1713. ISOLATION OF P-1534 MOUSE LEUKEMIA IN 
TISSUE CULTURE. G. E. Foley, B. P. Drolet,* R, 
E. McCarthy* and H. D. Riley.* Labs. of Micro- 
biology, Children's Cancer Research Fndn., and 
Dept. of Pathology, Harvard Med. School, Boston, 





A cell line from the solid tumor phase of P-1534 
lymphatic leukemia (see Dunn and Stewart, J. Natl. 
Cancer Inst. 13:1299, 1953) transplanted to golden ham- 
sters from DBA2 mice (Handler, Fed. Proc. 15:517, 
1956) was established in vitro 3/28/57 by cultivation 
of trypsin-dispersed biopsy specimens in Eagle's basal 
medium containing 10% whole calf instead of the usual 
horse (or human) serum. Cultures so isolated grow 
directly on glass and require no additional supplement 
for continuous serial culture. Generation time is 24- 
hr. Cultures implanted intraperitoneally in DBA, 
DBA,, CFW mice and golden hamsters produce typical) 
leukemia. The apparent loss of specificity for strain of 
origin (DBA2) cannot be attributed conclusively to in 
vitro cultivation because of previous hamster passage, 
However, explants directly from hamsters to mice pi 
to in vitro isolation failed to grow except in the strain 
of origin (DBA) (Handler, ref. cit.). Other exper 
with S-91 (see Dunn and Stewart, ref. cit.) isolated 4/1) 
directly from DBA, mice in calf serum media indicate 
the same loss of strain specificity, and Girardi (per- 
sonal communication) has made similar observations 
with in vitro cultures of Ca755; suggesting that host 
specificity was altered in vitro. Although fibroblast- 
like in vitro, P-1534 cells recovered from ascites in 
animals are of characteristic lymphoid morphology. 
The implications of these observations will be discussed 








1714. CHEMICAL STRUCTURE OF RAT EPIPHYSEA| 
CARTILAGE, Richard H. Follis, Jr. and A.J. Tou- 
simis.* Armed Forces Inst. of Pathology, Wash- 
ington, D.C. 

Whole rat epiphyseal cartilage freed of 5 





and bone, as well as fractions obtained by high speed 
centrifugalization, have been subjected to chemical and 
histochemical procedures. Data will be presented to 
support the following. A high hydroxyproline content 
indicates the presence of collagen, which is doubtless 
represented by the unbanded fibrils seen with the elec- 
tron microscope in this and other species. The con- 
centrations of the components of polysaccharide (pre- 
sumably chondroitin sulfuric acid), that is hexuronic 
acid and hexosamine, may be altered by treatment of 
the tissue with certain reagents and enzymes: CaCh, 
trypsin, hyaluronidase, papain, diastase, etc. When 
the known actions of these materials on polysaccharide, 
collagen and other protein are correlated with staining 
by toluidine blue, alcian blue, PAS and silver reagents, 
before and after methylation, an hypothesis as to their 
interrelations may be formulated. Since polysacc 
(CSA) is bound to non-collagenous protein, either one 0, 
both may be removed by treatment with materials 
which extract or depolymerize CSA or digest non- 
collagenous protein. Hence, staining of cartilage 

and cells can be altered. Such procedures afford a 
better understanding of the specificity of staining 
reactions for polysaccharide and its relation to “a 
and other protein in cartilage. 
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1715. EFFECT OF ALLOXAN DIABETES ON THE 
CHEMISTRY OF ACUTE INFLAMMATION. Ber- 
nard K. Forscher and Helene C. Cecil (intr. by Valy 
Menkin). Natl. Inst. of Dental Research, NIH, 
Bethesda, Md. 

A standard acute inflammatory response was pro- 
duced in the palates of 150 gm Sprague-Dawley rats 
(A.M.A. Arch, Path. 63:191, 1957) after the animals 
had been rendered severely diabetic by intraperitoneal 
injection of alloxan. The tissue of the experimental 
lesion was analyzed at various time intervals after 
application of the irritant up to 14 days. Similar analy- 
ses were performed on samples of uninflamed tissue. 
The increases in DNA and acid-soluble organic phos- 
phorus observed during inflammation in non-diabetic 
rats were almost abolished while the glycogen build- 
up observed in non-diabetic rats was increased 3-fold 
in the diabetic animals. The tyrosine concentration 
increased in the diabetic animals during inflammation 
but exhibited a time lag compared to non-diabetic rats. 
There was no change in the behavior of tissue water, 
hexosamine, hydroxyproline, RNA, inorganic phos- 
phorus, total nitrogen or non-protein nitrogen. The 
results suggest that in diabetic animals there occurs 
a delay in the healing stage of an acute inflammatory 
response. 





1716. EVALUATION OF IMMUNITY-DEPRESSING 


EFFECTS OF ANTI-INFLAMMATORY CORTI- 
COIDS. J. K. Frenkel. Dept. of Pathology and 
Oncology of Univ. of Kansas School of Medicine, 
Kansas City. 

Whereas the glucocorticoid, mineralocorticoid and 
anti-inflammatory activities of steroid modifications 
are commonly investigated, clinically important in- 
formation concerning their relatively immunity- 
depressing effects is deficient. Discovery of unusual 
sensitivity to corticoids of both immunogenesis and 
established immunity of hamsters to Besnoitia jel- 
lisoni, suggested the use of this infection for testing 
purposes. Hamsters were inoculated subcutaneously 
with this intracellular protozoan. Prophylactic treat- 
ment with Na sulfadiazine, 6 mg daily in the drinking 
water, permitted recovery from the acute stage of the 
infection and led to a chronic latent infection in most 
hamsters. After 4-6 wk the animals were tested for 
immunity by reinfection. After another 3-4 wk steroid 
assays were performed. Drugs were suspended in 
aqueous vehicle and were administered subcutaneously 
daily, 6 times weekly. Dose-response curves showed 
the earliest relapse deaths to occur after 8-10 days 
and the last 30-40 days. Death from relapse was in- 
dicated in the gross, by confluent pneumonia with 
necrosis; it was confirmed by the microscopic dem- 
onstration of Besnoitia on smears or sections. By 
plotting the survival times at 2 or 3 dose levels on 
semi-log paper, determining the means, and fitting a 
straight line through them, the dose producing death 
on the 18th day was computed. For cortisone acetate 
and cortisol this was 1.25 mg and for prednisone ace- 
tate and prednisolone 500 mcg., daily. Relative poten- 
cies for other corticoid modifications will be reported 
and compared with anti-inflammatory and glucocorti- 
coid activities. Steroids of low potency can be assayed 
during the acute infection with death due to impaired 
immunogenesis serving as indicator. (Supported by 
Grant E826-C2 of the NIAID, PHS.) 
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1717. EFFECTS OF TETRAZOLIUM SALTS ON 
PSEUDOCHOLINESTERASE. George H. Fried and 
William Antopol. Levy Labs., Beth Israel Hosp., 
New York City. 

Intravenous administration of tetrazolium salts causes 
convulsions, respiratory embarrassment, and paralysis. 
In view of the deposition of reduced neotetrazolium in 
nerve ganglia (Wolf, Cowen, and Antopol, J. Neuropath, 
& Exper. Neur. 15:384, 1956), and the antihypertensive 
action of neotetrazolium (Antopol and Zweifach, Proc. 
Soc. Exper. Biol. & Med. 92:752, 1956), it was felt that 
the clinical neurotoxic effects might be due to inter- 
ference with nerve enzyme systems. The presence of 
tertiary amine groups in the tetrazolium configuration 
also suggested a possible effect on pseudocholinesterase 
(ChE), since this amine structure appeared in several 
psychotomimetic substances which affect cholinesterase 
(Fried and Antopol, J. App. Physiol. 11:4, 1957). The 
influence of 4 tetrazolium salts on plasma ChE was 
determined manometrically with acetylcholine as sub- 
strate. TTC and INT, both monotetrazoliums, exerted 
50% inhibition at concentrations of approximately 10°°M. 
The ditetrazoliums, NT and BT, produced 50% inhibi- 
tion at concentrations of 10°°M and 10-’M respectively. 
Potentiation of enzyme activity was observed only with 
NT (25% at 10°°M). Addition of excess glutathione did 
not reverse these effects, indicating the action was not 
due to oxidation of SH groups. Since BT, the most toxic 
of the 4 compounds, also exhibited the highest anti- 
cholinesterase activity, the influence on ChE may be 
responsible for the relative toxicity of the various tetra- 
zolium salts. 








1718. DEMONSTRATION OF LIPOPROTEIN LIPASE 
IN FASTING HUMAN SERUM, Herbert S. Gates, Jr. 
and Robert S. Gordon, Jr. (intr. by J. Bragdon). 
Natl. Heart Inst., Bethesda, Md. 

1 ml serum from each of 7 fasting human donors was 
incubated with 0.1 ml of 0.5% coconut oil emulsion for 

3 hr at 37°C. The liberation of unesterified fatty acids 

was determined by the method of Gordon (J. Clin. Invest. 

36:810, 1957). The average liberation in 3 hr was 0.072 

mEq/1. of serum, Identical mixtures of serum and 

coconut oil were incubated in the presence of 10-5 M 

protamine sulfate and, separately, 1 M NaCl. The aver- 

age amount of unesterified fatty acid liberated in the 
presence of these inhibitors was 0.037 and 0.025 mEq/l. 
respectively. The difference between the amount of 
fatty acid liberated in serum alone and that liberated 

in the presence of each inhibitor was statistically sig- 

nificant (p<.05). Lipolytic activity subject to inhibition 

by NaCl and protamine is characteristic of lipoprotein 
lipase (Korn, J. Biol. Chem. 215:1, 1955). The amount 

of enzyme activity encountered was very small; a 

plasma volume of 3.5 1. would contain enough activity 

to hydrolyze 0.02 gm of fat per hr, suggesting that the 

circulating enzyme plays at most a minor role in nor- 

mal fat metabolism. 
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1719. OBSERVATIONS WITH THE ELECTRON 
MICROSCOPE OF ARTERIAL LESIONS IN HYPER- 
TENSIVE RATS. Jack C: Geer,* Floyd R. Skelton 
and Henry C. McGill, Jr. Dept. of Pathology and 
Urban Maes Research Lab., Louisiana State Univ., 
New Orleans. 

The arterial lesions occurring in rats with "adrenal 
regeneration hypertension" (Skelton 1955) have been 
studied with the electron microscope. Thus far our 
observations have been limited to vessels showing 
severe lesions as judged both grossly and with the 
light microscope. Medium-sized arteries (pancreato- 
duodenal) show a variety of changes which assume 3 
patterns. The ist is characterized by leukocytic in- 
filtration of the intima associated with either a nor- 
mal media or one showing degeneration of the smooth 
muscle and leukocytic infiltration including numerous 
eosinophils. The 2nd is characterized by fibrin and 
platelet deposition in the intima with marked degener- 
ation of the media and associated inflammatory reac- 
tion. The 3rd pattern of lesion shows a marked accu- 
mulation of osmophilic crystalline material which 
has a characteristic periodic structure in the intima. 
The media shows marked muscular degeneration with 
nuclear pyknosis, dissolution of cytoplasmic elements, 
and the appearance of an osmophilic interstitial ma- 
terial similar to that in the intima. Small arteries 
(mesenteric) characteristically show an intact ap- 
parently unaltered endothelium and internal elastic 
membrane. The media is composed of necrotic smooth 
muscle cells with no inflammatory reaction. The varied| 
morphologic response noted in arteries of the same 
size and between arteries of different sizes indicates 
to us that either several responses are possible to the 
same etiologic factors or that different etiologic fac- 
tors are involved in the pathogenesis of these lesions. 








1720. RENAL CHANGES IN RATS EXPOSED TO 
ABDOMINAL RADIATION. S. Glagov* and B. H. 
Spargo. Dept. of Pathology, Univ. of Chicago, 
Chicago, Ill. 

Reports of radiation nephritis are characterized by 
hypertension and renal failure after latent periods of 
several months. Histological features include cap- 
sular fibrosis, obliteration of glomerular capillaries, 
intertubular fibrosis with tubular atrophy and fibrin- 
oid necrotic lesions in the arterioles. Despite the 
general recognition of these clinico-pathologic fea- 
tures as a disease entity, the pathogenesis is poorly 
understood. This study attempts to evaluate the renal 
lesions in the irradiated animal in terms of the fol- 
lowing: the extent and nature of renal radiation dam- 
age necessary to result in hypertension, and the sig- 
nificance of the vascular lesions. Adult rats were 
exposed to a total of 4200 r in 7 successive weekly 
doses of 600 r each. In 1 group the animals were 
shielded, leaving the minimum amount of abdomen ex- 
posed, necessary to irradiate both kidneys. Ina 2nd 
similarly exposed group, part of each kidney was 
irradiated. A 3rd group was given cortisone during 
and after irradiation. Blood pressure levels, albu- 
minuria and creatinine clearance values were de- 
termined and the animals were sacrificed 6 months 
after the beginning of irradiation. Severe renal changes 
were noted in all animals, whether or not hypertension 
was present. Cortisone was found to have no effect on 
the rate of development or severity of the renal 
changes. 
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1721. COAGULATION DEFECT OF PLATELET- — 
POOR, LIPID-FREE PLASMA: ITS CORRECTION 
BY TISSUE PHOSPHOLIPIDS. Franco Gobbi* and 
Mario Stefanini. St. Elizabeth Hosp. and Tufts Uni, 
Boston, Mass. 

Platelet-poor plasma may be made lipid-free as 
well by repeated extractions with petroleum ether. 
Plasma thus treated showed prolonged clotting time 
after recalcification, poor consumption of prothrombin 
during coagulation (< 10-15%) and poor generation of 
thromboplastin and thrombin. Consumption of pro- 
thrombin of platelet-poor plasma was slightly more 
complete if lipids had not been removed as well. 
Strikingly, incomplete thromboplastins (i.e., Russell 
viper venom diluted 1/10,000) clotted platelet-poor 
plasma in 12-15"; platelet-poor, lipid-free plasma in 
70-90". These multiple coagulation defects were cor- 
rected by the addition of cephalin and derivatives; by 
ether extracts from platelets and brain. A prepara- 
tion of cephalin from 30 bovine brains normalized the 
clotting time of platelet-poor, lipid-free plasma at a 
concentration of 1/500,000 w/v in the presence of 
Russell viper venom. Preparations from human brain 
were less active. Newborn brain preparations were 
poorly active. Cephalin also corrected completely 
the deficient prothrombin consumption of platelet-poor 
lipid-free plasma. Less active were its subfractions 
prepared by the method of Folch. Fraction II and 
Fraction III (phosphotydilserine), seemed best follow 
by fractions IV, V(phosphotydilethanolamine) and I 
(inositol) in this order. Conclusions: a) phospholipids 
from tissues and their fractions substitute for plasma 
and platelet lipids in the clotting of human plasma. 
Platelet lipids substitute for plasma lipids; b) cephalin 
fraction from brain tissue is most active. None of its 
subfractions is alone fully responsible for its activity; 
this, however, is strongest in subfractions II and III 
(Folch). (Supported by grant-in-aid H2132 from Natl, 
Insts. of Health.) 


1722. BONE MARROW CELL SEPARATION. J. W. 
Goodman (intr. by C. C. Congdon). Biology Div., 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Suspensions of isologous bone marrow cells used 

to treat lethally irradiated mice contain mature and 

maturing cells not able to divide, as well as those 
dividing cells that cause repopulation of the irradiated} 
host. Separation of effective dividing cells from the 

remainder of the bone marrow was attempted by a 

technique, developed by Anderson, Makinodan and 

Shekarchi, in which the bone marrow suspension was 

centrifuged after being layered onto a bovine serum 

albumin density gradient. Relatively distinct cell 
layers were obtained. Two of these showed concen- 
tration of a few cell types in comparison to the many 
cell types present in the other layers or in fresh bone 
marrow cell suspensions. Varying doses of cells 





from each layer were injected into lethally irradiated 
mice. All cell-containing layers cut from the gra 
tube were able to keep lethally irradiated mice alive 
when enough cells were injected. The 2 layers with 
relatively few cell types were not so effective as the 
other layers or as fresh bone marrow on a nucleated 
cell-dose basis. Smears taken from these 2 layers, 
however, showed many lymphocytes and erythropoi 
cells as well as blast cells. This suggested that som 
relative concentration of effective cells was present. 
Attempts were also made to rid the donor bone mar- 
row of lymphocytes and erythropoietic elements in 
vivo prior to its use in the separation procedure. 
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1723. EFFECT OF ALCOHOL INGESTION ON 
ATHEROGENESIS, L. S. Gottlieb,* S. A. Broitman, * 
A. Bezman,* N. Zamcheck and J. J. Vitale.* Mal- 
lory Inst. of Pathology, Boston City Hosp., and Dept. 
of Nutrition, Harvard School of Public Health, 
Boston, Mass. 

Weanling male rats were fed a purified diet contain- 
ing cholesterol (1%) and cholic acid (0.3%) with varying 
levels of magnesium (24, 96, 192 mg%). Groups of 
animals were fed one of the above diets and given either 
20% alcohol or water. After 32 days the heart valve - 
aorta sudanophilia score was 6, 9 and 3 for the groups 
fed 20% alcohol and the 24, 96 and 192 mg % magnesium 
diets respectively. The food intake for these 3 groups 
over the 32-day period was 7.9, 6.5 and 6.8 gm/day. 
The heart scores of the group fed no alcohol were 6, 5 
and 4, These latter 3 groups ingested 10.9, 9.8 and 
8.7 gm/day over the same period. Regardless of the 
lower intake of the atherogenic diet in the alcohol 
group, the heart valve aorta sudanophilia was equal to 
that seen in the non-alcohol group. However, the 96 mg 
4% magnesium group fed alcohol had a significantly 
higher heart score (9) than the same group fed no 
alcohol(5). 








1724. CHROMATOGRAPHY OF CHLOROPHYLLS. 
Morris Green (intr. by George W. Casarett). Dept. 
of Radiation Biology, Univ. of Rochester, Rochester, 
N.Y. 

Paper chromatographic methods were developed for 
the separation and identification of chlorophylls a and 
band their respective derivatives. Two new solvent 
systems were employed for the separation of chloro- 
phylls, pheophytins, methyl pheophorbides and pheo- 
phorbides, namely, solvent system I, n-decane/4- 
methyl-2-pentanone, 2:1 (v/v) and system II, n-decane/ 
1-propanol, 6:1 (v/v). Using these systems one can 
separate unequivocally the aforementioned compounds. 
In solvent system I, chlorophyll a, pheophytin a, and 
methyl pheophorbide a migrate with R¢ values of 0.40, 
0.81 and 0.65, respectively. The components of the 
bseries move with R¢ values of 0.23, 0.67 and 0.44, 
Tespectively. In solvent system II, chlorophyll a, a 
pheophytin a, methyl pheophorbide aand pheophorbide 
a migrate with Rr values of 0.30, 0.85, 0.72 and 0.38, 
respectively, while the components of ‘the b series 
move with Ry values of 0.18, 0.72, 0.59 and 0.18, re- 
spectively. Separation was achieved without detectable 
alteration or degradation of the pigments. Monoximes 
of the chlorophyll b series, metal pheophytins a and b, 
and compounds formed by the interaction of chloro-— 
phylls and pheophytins with amines, were resolved in 
solvent system I. The effects of various solvents on 
chlorophylls were investigated using the aforemen- 
tioned chromatographic procedures. (Based on work 
performed under contract with U. S. Atomic Energy 
Comm. at the Univ. of Rochester Atomic Energy 
Project.) 
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1725. TWENTY-FOUR-HOUR PERIODICITY IN 
MORTALITY OF C MICE FROM E. COLI LIPO- 
POLYSACCHARIDE. Franz Halberg and Aubrey N. 
Stephens (intr. by James R. Dawson, Jr.). Cam- 
bridge State School and Hosp. and Med. School, Univ. 
of Minnesota, Minneapolis. 

Under conditions standardized for the evaluation of 
24-hr periodicity (J. Lancet 73:20, 1953), C mice kept 
in light from 06:00 to 18:00 and in darkness from 18:00 
to 06:00 were given Difco's E. coli lipopolysaccharide, 
in doses of 100 ug/0.2 cc/20 gm of body weight; in 2 
experiments, 7 groups, each composed of 15-20 mice, 
were injected intraperitoneally (at 4-hr intervals). 
Mortality was recorded at 4-hr intervals for 2 days 
after injection and daily for another week. The dif- 
ference in mortality of the first and last group in each 
experiment, killed at the same time of day (08:30), was 
not statistically significant, while the mortalities at 
16:30 and 00:30 were > 70% and< 10%, respectively, 
in each experiment. A tempus minoris resistentiae, 
corresponds as concept to that of a locus minoris 
resistentiae. But this time of lesser resistance to 
E. coli lipopolysaccharide, before the end of the daily 
light period, can be discussed from a physiopathologic 
viewpoint, since information, for the same species 
and conditions, is available, on pertinent endocrine 
and metabolic changes along the 24-hr scale. The 
bearing of the same findings upon the uses (or mis- 
uses) of an unqualified LDso is obvious. 








1726. PRODUCTION OF "PSEUDO CANCER DE 

NOVO" IN LIVERS OF CHOLINE-DEFICIENT 

TREATED MICE. W. Stanley Hartroft and Robert 

C. Ahlvin.* Dept. of Pathology, Washington Univ. 

School of Medicine, St. Louis, Mo. 

One hundred and fifty male weanling mice (albinos; 
Carworth Farm) received a choline-deficient diet and 
50 more the same diet with 0.5% choline chloride. 
After 7 months, 50 choline-deficient and 15 choline- 
supplemented (random selections) were killed. Ade- 
nomatous hepatocellular hyperplasia was found in 20 of 
these deficient mice. For the next 8 months, half the 
surviving deficient animals were treated with dietary 
choline chloride, the remainder being continued on 
their original dietary regimens. Of 39 mice, choline- 
deficient for all 15 months, 22 developed primary 
hepatocellular carcinomata confirming previous re- 
sults (Copeland and Salmon, rats; Buckley and Hart- 
roft, mice). None of the mice receiving choline for 
7 or 15 months developed hepatic tumors. Of 31 mice 
that survived 7 months of choline deficiency followed by 
3-8 months treatment with choline, 3 exhibited primary 
hepatomata. They appeared in otherwise normal livers, 
thus presenting as "cancer de novo"; but tumors in 
continuously choline-deficient mice were present in 
cirrhotic livers. Significance of results will be dis- 
cussed. (Supported by PHS Grant No. C-2548). 








Haust 


1727. NEW FUNCTIONAL ASPECTS OF SMOOTH 
MUSCLE CELLS. M. Daria Haust* and Robert H. 
More. Pathology Dept., Queen's Univ., Kingston, 





Smooth muscle cells are derived along with angio- 
blastic tissue from the mesenchymal component of 
the visceral mesoderm, while fibroblasts originate 
together with other connective tissue elements from 
mesenchyme of the somatic mesoderm. Under certain 
pathologic circumstances cells with all the morpho- 
logical features of smooth muscle cells assumed the 
function of fibroblasts. This unusual phenomenon was 
encountered in the repair stage following focal "in- 
sudation" of plasma proteins into the intima during 
the arteriosclerotic process. Moreover, focal throm- 
botic surface depositions were converted to vessel 
wall components by means of "orthodox" organization 
in the deeper parts, while more superficial parts were 
again organized by cells of smooth muscle type. These 
cells were conceived of as having both the function of 
fibroblasts (connective tissue "elaborators") and the 
appearance and function of smooth muscle cells. Sup- 
plementation of fibroblasts by these cells might re- 
flect the need for contractile elements in a greatly 
thickened and thus potentially inert, area. These 
smooth muscle cells might originate from a more 
primitive, undifferentiated mesenchymal form. How- 
ever, the embryology of smooth muscle cells may 
point to the origin of these cells from regenerating 
endothelial cells damaged during the arteriosclerotic 
process, since both, smooth muscle cells and angio- 
blastic tissue are derived from the same visceral 
mesenchymal component. Detailed morphology of these 
cells in all developmental and functional stages as com- 
pared with similar features of known fibroblasts will 
be illustrated by means of colour microphotographs. 


1728. IN VITRO ORGAN SPECIFICITY OF INTRIN- 
SIC FACTOR ACTION. Victor Herbert (intr. by 
Harry M. Zimmerman). Dept. of Hematology, Lab- 
oratory Div., Montefiore Hosp., New York City. 

An in vitro technique has been developed which is 
suitable for measurement of Co” -B 9 uptake by iso- 
lated tissue preparations exposed to hog intrinsic 
factor concentrate (HIFC). By this technique, enhance- 
ment of Co -B)> uptake was.up to 30-fold in rat liver 
slices, 3-fold in human liver slices, and 2-fold in 
segments of rat'small intestine. No significant Co- 
B,:uptake attributable to HIFC was demonstrable in 
slices of rat kidney, heart or spleen. When unmodi- 
fied serum from a normal subject or a patient with 
pernicious anemia was used as the source of "intrin- 
sic factor," a 10-15% increase in Co™-Bj> uptake was 
produced in rat liver slices. Normal serum concen- 
trated 15-fold caused a 50% increase in uptake with 
this system. These findings are in conformity with 
the hypothesis that there is a circulating intrinsic 
factor-like substance which may be involved in the 
selective deposition of vitamin Bj» in the liver. 





PATHOLOGY 


1729. LATE HISTOLOGIC CHANGES IN HEALING 
BURNS. J. Raymond Hinshaw. Flash Burn Sec, of 
Atomic Energy Project, and Dept. of Surgery, Uniy, 
of Rochester, Rochester, N.Y. 

Although a burn is often considered healed when 
epithelial coverage is complete, it is a common Clinical 
experience that such an area changes in color and con- 
sistency during the subsequent weeks and months. 
Biopsies of moderate second degree, radiant energy 
burns produced on Chester White pigs were made from 
1-hr-6wk following injury. Sections were stained by 
a method for differentiating burned and normal tissues 
and by stains for mucopolysaccharides, reticulin and 
collagen. After isolation of the burned tissue and 
epithelial coverage of normal appearing, normal 
staining collagen fibers, this deeper collagen under- 
goes a profound alteration. Degradation of collagen 
and proliferation of fibroblasts and capillaries lead 
to the formation of granulation tissue beneath the new 
epithelium. Later, reticulin fibers appear in this 
area, and they, in turn, are replaced by collagen. 
These changes restore derma] thickness and lead to 
the formation of a superficial layer resembling the 
original stratum papillare. At the time the dermal 
alterations are most prominent, the epidermis is 
greatly thickened and the rete pegs are very long 
and blunt. As the dermis is restored toward normal, 
the epidermis assumes a normal appearance. 








1730. TISSUE CULTURES FROM HUMAN ADULT 
BRONCHIAL EPITHELIUM. Cornelia Hoch-Ligeti 
and Joyce P. Hobbs.* Dept. of Pathology, Univ. of 
Virginia, Charlottesville. 

Explants of bronchial epithelium were made in vitro ) 
from 119 adult human lungs removed by operation. 
Apparently normal bronchial epithelium taken from 
patients with carcinoma of the lung grew more often 
in primary explants than analogous epithelium from 
tuberculous patients or from patients with bronchiec- 
tasis or unresolved pneumonia. The histological ap- 
pearance of the bronchial epithelium of the donor, even 
in a segment immediately distal from the explant, did 
not give an indication of the facility with which the 
explants could be grown. Explanation of carcinoma 
of the bronchus was unsuccessful in 4 cases. Two 
explants, both derived from cases of carcinoma of 
the lung, gave rise to permanent cell strains. The 
cells of the 2 permanent strains, growing in clones, 
assumed the morphological appearance of malignant 
cells during the 10 months of cultivation (28 and 18th 
generation respectively). Their histochemical beha' 
with regard to reduction of tetrazolium salts was also 
changed.. When transplanted into cortisone treated 
weanling rats, these cells grew for 3-4 wk and invaded 
the surrounding muscles, however, no metastatic le: 
were observed. 
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1731. SPREADING FACTOR IN ENDOMETRIAL 
SECRETIONS OF MICE. Freddy Homburger and 
Peter Harpel.* Bio-Research Inst., Cambridge, 
Mass. 

Endometrial secretions (Uterone) were obtained in 
mice by cervical ligation (Homburger et al. Proc. 

Soc. r. Biol. & Med. 90:719, 1957; Endocrinology 

61;6:627-642, 1957) and tested in mice by intradermal 

injection for their ability to enhance the spread of 

India ink. Serum was used as a control and purified 

bovine testicular hyaluronidase (Wyeth) served as a 

comparative standard for spreading activity. Uterone 

definitely enhanced the spreading of India ink in 

murine skin. This effect was greater in females than 

in males which is the opposite of the sex-determined 
difference of spreading observed with testicular 
hyaluronidase. The spreading activity of purified 
hyaluronidase was potentiated by the addition of uterone 
alone. It may be concluded that endometrial secre- 
tions contain a spreading factor with somewhat different 
biologic properties from those of testicular hyaluroni- 
dase. Purification of the endometrial spreading fac- 

tor and its comparison with hyaluronidases of sources 
other than testicular are under way. 





1732. PROPAGATION OF MEASLES VIRUS IN 
SUCKLING MICE. David T. Imagawa and John M. 
Adams. Depts. of Pediatrics and Infectious Diseas- 
es, School of Medicine, Univ. of California, Los 
Angeles, and Long Beach VA Hosp., Long Beach. 
The HeLa adapted measles virus (Edmonston strain) 

was propagated intracerebrally in suckling mice 

through 15 serial passages. Mice of the Swiss albino 
strain were 1-2 days old at the time of inoculation and 
the virus produced a lethal infection in majority of the 
animals 9-18 days following inoculation. Mouse 
adapted virus was titrated in suckling mice at various 
passages and the titer of the infected brain material 
never exceeded 102 LDs, /0.01ml. Each mouse pas- 
sage material was assayed in HeLa cell culture and 
was found to produce characteristic cytopathogenesis 
with multinucleated giant cells. Tissue culture titers 
of the brain material were between 102 and 103 IDso/ 

0.1 ml for various passages. The identify of the mouse 

propagated agent was established by serum neutraliza- 

tion tests in tissue culture and in suckling mice. Neu- 
tralization was accomplished by specific antiserum 
produced in ferrets and with human convalescent sera. 

Further identification was established by protection of 

suckling mice born of mothers immunized with measles 





c lesio} virus from challenge with this mouse adapted agent. 





After 4 mouse passages, serial transfer of the mouse 
adapted measles virus in HeLa cell cultures was diffi- 
cult when infected supernatant fluids were employed; 
however, cytopathogenesis was readily accomplished 
when infected cells were used as the inoculum. 
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1733. VARIABILITY OF PHYSIOLOGICAL AND HIS- 
TOLOGICAL RESPONSE OF MOUSE THYROID 
TO RADIO-IODINE. David L. Joftes (intr. by 
Shields Warren). Cancer Research Inst., New Eng- 
land Deaconess Hosp., Boston, Mass. 

The percentage uptake and plasma PBI ratios of 
tracer doses of I}3! were determined in RAP albino 
mice at 100, 200, 300 and 400 day intervals following 
initial doses of 0, 15, 25 and 50 uc of 1131, The thy- 
roids of the mice used at each time interval were 
fixed and serially sectioned. Data were recorded for 
each mouse so that correlations could be made individ- 
ually as well as by groups. Individual mice showed 
large variations from the group means in % uptake, 
and even larger variations in plasma PBI ratios. In 
some cases no correlation could be found between the 
physiological data and the histological appearance be- 
cause the tissue showed evidence of either much 
greater or much less damage than would be expected 
on the basis of the physiological data. Data and cor- 
responding photomicrographs which illustrate several 
of these cases are presented. The frequency of such 
cases indicates that even combined uptake and PBI 
ratio studies are not dependable criteria for assessing 
thyroid damage. It is suggested that assay of endogenous 
thyroid stimulating hormone may be better criterion. 
Experiments to check this hypothesis are now in prog- 
ress. 


1734. INHIBITION OF ACTH-RELEASING PROPERTY 
OF C!4 LABELED BACTERIAL FOLYSACCHARIDE 
BY PLASMA INCUBATION. Russell S. Jones, 
Yolande C. Mayne,* E. Virgil Howell* and Kristen 
Eik-Nes.* Depts. of Pathology and Biological 
Chemistry, Univ. of Utah, Salt Lake City. 

A transient but marked rise in plasma 17-hydroxy- 
corticosteroids (17-OHCS) in guinea pigs followed the 
intravenous injection of a haptenic, non-lethal poly- 
saccharide from K. pneumoniae. Isotopic and immu- 
nologic techniques show that the plasma 17-OHCS falls 
to control range while abundant polysaccharide is still 
present in the plasma. The lack of continued steroid- 
ogenesis is not due to injury of the adrenal cortex 
since ACTH given at various intervals after the injec- 
tion of the bacterial polysaccharide produces the usual 
plasma 17-OHCS elevation. When the polysaccharide 
is subjected to blood plasma in vivo or in vitro, its 17- 
OHCS evoking capacity is reduced. Transfusion of 
small quantities of polysaccharide-containing plasma 
from guinea pigs injected with C!4 labeled polysaccharide, 
1, 3, 6, 9 and 12 hr previously, results in a smaller in- 
crement of plasma 17-OHCS than that seen when sim- 
ilar quantities of the original polysaccharide are given 
0.85% sodium chloride. A similar "neutralization" 
occurs when the heat-stable polysaccharide is incu- 
bated in heparinized plasma at 39'C for 6 and 12 hr. 
The haptenic properties of the C!4 labeled polysac- 
charide are not modified by the in vivo or the in vitro 
procedure but the clearance of the polysaccharide from 
the blood stream is changed. The data suggest a physico- 
chemical modification of the polysaccharide following 
exposure to blood plasma. 




















442 


Kaunitz 


1735. INFLUENCE OF SODIUM CHLORIDE AND 
SODIUM BICARBONATE ON RENAL CHANGES IN 
POTASSIUM DEFICIENCY. H. Kaunitz, C. A. 
Slanetz,* R. E. Johnson* and H. C. Stoerk. Dept. 
of Pathology and Inst. of Comparative Medicine, 
Columbia Univ., New York City and Merck Inst. for 
Therapeutic Research, Rahway, N.J. 

It has been found that rats on K-deficient diets con- 
taining NaCl develop large kidneys with characteristic 
tubular lesions and that, with NaHCO; instead, renal 
size is normal. In the present studies, rats were fed 
purified diets containing 30% casein and supplemented 
with either .4-2% NaCl or equivalent amounts of 
NaHCO; , CaCl2 or NH4Cl. Water intake and kidney 
weight of the NaHCO3-supplemented groups were sub- 
stantially lower than those of the NaCl groups. His- 
tological studies on rats kept at constant weight (100 
gm) by restricted feeding of diets with .92% NaCl, no 
supplement, or an equivalent amount of one of the other 
salts revealed, in 16 animals on NaCl, severe lesions 
6 and mild ones 7 times. The damage appeared to be 
enhanced by cortisone. With NaHCO3, normal kidneys 
(as in controls given HCl) occurred 21 out of 22 times. 
Among the unsupplemented animals or those given 
CaCly or NH,Cl, severe tubular lesions were always 
present. In such kidneys, the medullary interstitium 
was interspersed with clusters of large cells con- 
taining finely granular PAS-staining material. The 
characteristic myocardial changes of K-deficiency 
were unaffected by NaHCO3. 


1736. RELATION OF SPLENIC AND LYMPH NODE 
CHANGES TO HYPERGAMMAGLOBULINEMIA IN 
CIRRHOSIS. G. Kent,* S. Glagov* and H. Popper. 
Hektoen Inst. for Med. Research, Cook County Hosp., 
and Dept. of Pathology, Mt. Sinai Hosp., New York 
City. 

The distribution of the different cells with cyto- 
plasmic pyroninophilia was studied in spleen and lymph 
nodes in patients with diffuse septal and postnecrotic 
cirrhosis and control subjects dying shortly after gun- 
shot wounds. In the cirrhotic patients, the medullary 
cords of the lymph nodes and the red pulp of the spleen 
contained several types of pyroninophilic cells, ar- 
ranged in prominent clusters, while in the control 
cases only a few scattered cells of uniform cell type 
were present. The splenic white pulp and the germinal 
centers of the lymph nodes, in contrast, contained 
moderate numbers of pyroninophilic cells in both 
groups. The pyronin-stained cells resemble reticulum 
cells, immature lymphoid cells, and immature and 
mature plasma cells. A suggestive correlation between 
preterminal serum gamma globulin levels and both 
splenic and nodal pyroninophilia was observed. The 
strongest correlation was evident when spleen and 
lymph node pyroninophilia was averaged. The findings 
are in keeping with those reported in experimental 
rat cirrhosis and suggest that the pyroninophilic cells 
in the spleen and lymph nodes play a role in the gam- 
ma globulin elevation in human cirrhosis. (Supported 
by PHS grant C2030 and research contract from Of- 
fice of Surgeon General, Army.) 
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1737. EFFECT OF X-IRRADIATION ON GLYCOGEN 
CONTENT AND HISTOLOGY OF THE RABBIT 
RETINA. Sidney P. Kent. Dept. of Pathology, Univ, 
of Alabama, Med. Ctr., Birmingham. 
Morphological changes indicative of cell injury have , 

been reported in the outer nuclear layer of the retinae 

of rabbits after high doses of x-irradiation (Cibis et 
al. Arch. Ophth, 53:651-663, 1955). Also, the glycogen 
content of the outer nuclear layer of the retina has 
been shown to increase following the administration 
of approximately 6,000 r of x-irradiation to the whole 

head (Kent and Swanson. Rad. Res. 6:111-120, 1957), 

In rats, liver glycogen has been found to increase fol- 

lowing 500 r of whole body x-irradiation even when the} 

liver was shielded during the irradiation. (Ross and 

Ely. J. Cell. & Comp. Physiol. 37:163, 1951). This 

suggests that the effect of x-irradiation on liver gly- 

cogen is indirect. The purpose of this study was to 
determine the effect of varying doses of x-irradiation 
on the histology and glycogen content of the retina 
and whether these effects were indirect. Groups of 

male New Zealand white rabbits were exposed to 3,000, 

4,000-5,000-6,000-7,000 and 10,000 r of whole head 

x-irradiation. Another group received 6,000 r of head 
irradiation while one eye was covered with a lead 
shield. Forty-eight hours post-irradiation the eyes 
were removed, studied histologically and histochem- 
ically and compared to non-irradiated controls. Gly- 
cogen accumulated in the outer nuclear layer of the 
retinae of all animals receiving 4,000 r or more. The 
glycogen increase was associated with morphological 
changes suggestive of cell death. Shielding one eye 
with lead protected it but not the unshielded eye from 
these changes. (Work done at Radiobiology Lab., Univ, 
of Texas and USAF, Austin, Texas.) 





1738. RELATION BETWEEN PROTEIN AND LIPID 
SYNTHESIS IN L STRAIN CELLS. Donald W. 
Edward L. Socolow and Klaus G. Bensch (intr. by 
H. S. N. Greene). Dept. of Pathology, Yale Med. 
School, New Haven, Conn. 

For many years pathologists and cytologists have 
observed the accumulation of stainable lipids in cells 
that are old or injured. In the intact organism diets 
deficient in methionine, tryptophane or containing an 
amino acid imbalance have produced accumulations of 
fat in cells. Experiments with L strain fibroblasts in 
suspension culture on synthetic media with and without 
the addition of serum have shown an accumulation of 
lipids in the lag phase following cessation of the log- 
arithmic growth period. Inhibition of protein synthesis 
directly by p-fluorophenylalanine (8x-10-3M) or in- 
directly by colchicine (10-? M) is associated with sti- 
mulation of cholesterol synthesis. Cells treated with 
analogues or mitotic inhibitors show cholesterol value 
of 40-50 ug/1x10° cells as compared with 15-20 ug/ 
1x10° celis in the control cultures. These cells even- 
tually lose protein and the ratio of cholesterol to pro- 
tein rises significantly. Similar experiments on short 
4-hr incubations with Ehrlich ascites cells show in- 
creases in cholesterol, phospholipid and free fatty 
acids of 200-300% when treated with amino acid anal- 
ogues. Experiments with radioactive acetate, amino 
acids and cholesteryl stearate show the lipid is synthe: 
sized directly from acetate in lipid free media. In 
cultures containing serum, large amounts of lipid are 
transported into the cell from the extracellular fluid. 
The degradation of protein and release of ketogenic 
amino acids contributes comparatively little to the 
intracellular lipid. 
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1739. RECONSTITUTION OF HEMOPOIETIC TISSUE 
FROM INTRAVENOUS BONE MARROW FOLLOW- 
ING CHRONIC ADMINISTRATION OF THIO-TEPA, 
A “"RADIOMIMETIC" AGENT. Arthur Kirschbaum 
and Nylene E. Eckles.* Baylor Univ. College of 
Medicine and Univ. of Texas M.D. Anderson Hosp., 
Houston. 

Regression of carcinoma in human subjects has 
been induced by administration of triethylenethiophos- 
phoramide (thio-TEPA). Bone marrow depression, 
occasional fatal hemorrhage and/or agranulocytosis 
limits its use at doses giving maximum tumor regres- 
sion. This study is preliminary to consideration of 
transfusion of stored marrow to patients treated with 
lethal doses of tumoricidal drugs. Thio-TEPA, 50 ug 
daily for 5 days out of each 7, was administered in- 
traperitoneally to young adult mice of the Balb/c 
strain. Treatment period was 4-5 wk. The drug was 
discontinued when leukocyte counts fell below 3,000. 
Treated mice were then given a single intravenous 
injection of 5,000,000 marrow cells from the same 
inbred strain, or received no marrow. Mice receiving 
no marrow remained leukopenic and anemic and died 
within 10 days. Leukocyte counts of mice receiving 
isologous marrow returned to normal in 7 days when 
their bone marrow was hyperplastic. Spleens were 
filled with proliferating marrow cells. Survivors 
have now lived for 2 months in good health. Experi- 
ments involving administration of homologous (foreign 
inbred strain or F) hybrid) marrow to thio-TEPA 
treated mice are in progress. Survival, status of hemo- 
poietic organs, and reaction of recipients to skin grafts 
from marrow donors will be reported. 








1740. PREVENTION OF THE GENERALIZED 
SHWARTZMAN PHENOMENON BY FIBRINOLY- 
SIS. Allan Kliman* and Donald McKay. Dept. of 
Pathology, Harvard Med. School, Boston, Mass. 
The generalized Shwartzman reaction was induced 

in 10 rabbits by 2 intravenous injections of Shear's 

polysaccharide, 24 hr apart. Animals were sacri- 
ficed and autopsied 24 hr after the 2nd injection. 

Bilateral renal cortical necrosis occurred in 4 of the 

10 animals. Another group of 11 animals were given 

100-150 thousand units of streptokinase 30 min after 

the second injection of endotoxin. None of these rab- 

bits developed the Shwartzman reaction. However, in 
spite of the fact that glomerular thrombi were pre- 
vented by fibrinolytic activity, there was no reduction 
in the number of thrombi in the lungs, liver and 
spleen. A control group of 37 rabbits was given one 
injection of endotoxin, and was sacrificed and autop- 
sied 24 hr later. Thrombi were found in: a) lungs, 

14 (38%); b) liver, 9 (24%); c) spleen, 21(57%); and d) 

kidneys, 6 (16%). When streptokinase was given 30 

min after the "preparatory" injection in 9 rabbits, 

thrombi appeared in: a) lungs and kidneys in none (0%); 

b) liver, 1 (11%); and c) spleen 3 (33%). These find- 

ings suggest that 1) fibrinolysis prevents the glomer- 

ular thrombosis and bilateral renal cortical necrosis 
of the Shwartzman reaction; 2) fibrinolytic activity 
greatly reduces the number of thrombi in liver and 
lungs when streptokinase is given with the first in- 
jection; 3) fibrinolysis does not destroy thrombi 

when they have been present for 24 hr; and 4) in order 

for fibrinolysis to destroy these thrombi, it must be 

present when they are forming. 
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1741. REMOVAL OF 3,4-BENZPYRENE FROM SOOT 
BY PROTEINS. Paul Kotin, Hans Falk* and Adele 
Miller.* Depts. of Pathology and Biochemistry, Univ. 
of Southern California School of Medicine, Los Angeles. 
Soot present in urban atmospheres has been shown 

to contain the carcinogenic hydrocarbon, 3,4-benzpyrene. 

It was undetected in the soot recovered from human 

lungs. This disappearance was observed following ex- 

perimental soot inhalation studies. The interval neces- 
sary for 3,4-benzpyrene disappearance was short. 

The possible action of plasma proteins in this disap- 

pearance was investigated. Flasma protein solutions 

were shown to be capable of eluting 3,4-benzpyrene 
from soot and dissolving the liberated carcinogen. 

Electrophoretic studies on fresh solutions revealed 

no association with any specific protein fraction in the 

plasma. Electrophoretic study after 24 hr of the plasma 

protein-benzpyrene solution revealed that the benzpy- 
rene traveled with the alpha and beta globulins, pre- 
sumably in association with their lipoprotein fractions. 

While pure albumin has been shown to be capable of 

dissolving benzpyrene, electrophoretic studies of 

plasma-benzpyrene solutions suggested that the car- 
cinogen does not travel with this fast moving fraction. 

The pattern of electrophoretic mobility of plasma 

proteins holding benzpyrene differed from that of the 

plasma protein alone, indicating a benzpyrene effect 

on the proteins demonstrable chiefly in the blobulin 

fraction. Despite this benzpyrene effect on proteins, 

the hydrocarbon appeared to be unaltered as evidenced 

by its fluorescence spectrum and its quantitative re- 

covery following repeated extraction. The carcinogenic 
implications of benzpyrene removed from soot and 
solution by proteins are being investigated by tracer 
techniques. 


1742. PATHOGENESIS OF EXPERIMENTAL FROST- 
BITE. J. P. Kulka andG. J. Dammin.* Dept. of 
Pathology, Harvard Med. School, Boston, Mass. 
Freezing of the feet was produced in rabbits by ex- 

posing the animal, with hind feet depilated and depend- 

ent, to air at -25°C. The conditions approximated 
those under which frostbite occurs in man in that the 
duration of exposure was prolonged, a cooling gradient 
extended proximally from the terminal phalanges, 

and there was concomitant body cooling. The resulting 

cold injury was studied by skin temperature measure- 

ments, vascular injection methods, bacterial cultures, 
blood count, histologic examinations and chemical 
analyses of the blood and edema fluid. The lesions 
developed in 4 stages. Stage I occurred prior to tis- 
sue freezing, was manifested by edema formation, and 
was associated with cyclic vasomotor changes. Stage 

II was initiated by freezing and characterized by liber- 

ation of potassium, transaminase and hemoglobin aur- 

ing thawing. Stage III was characterized by reestablish- 
ment of the circulation with increased edema formation, 
secondary stasis and shunting of blood through arterio- 
venous channels. Histologic changes included diffuse 
necorsis of bone, and focal necrosis of blood vessels, 
cartilage and skeletal muscle. Stage IV usually oc- 
curred several days after cold exposure and was 
characterized by massive thrombosis and gangrene. 

Bacterial infection was a constant antecedent but oc- 

curred also when gangrene did not develop. The dis- 

tribution of irreversible tissue injury tended to con- 
form to regions of circulatory insufficiency rather than 
to the duration of local freezing. (Supported by Contract 

DA49-007-MD-645 OSG, R&D. and NIH Grant H-2206.) 
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1743. ELECTRON MICROSCOPY OF EARLY EF- 
FECTS OF ALLOXAN ON THE PANCREAS OF 
THE RAT. Paul E. Lacy and A. F. Cardeza.* Dept. 
of Pathology, Washington Univ., St. Louis, Mo. 
Nineteen male rats were fasted 65 hr and then in- 

jected intravenously with 50 mg of alloxan per kg of 

body weight. Four comparable control rats received 
an equal volume of saline. The animals were killed, 

5, 15, 30 min, 1, 2, 4, 8, 24 hr, 4, 7 and 9 days after 

the injections. All the rats observed between 1-9 days 

were diabetic. Degranulated cells containing a small 
amount of indistinct ergastoplasm, few mitochondria 
and a small golgi apparatus were observed at the 
periphery of the islets in both the control and experi- 
mental animals. This type of cell had not been ob- 
served previously in the normal rat. Irregularly 
shaped vacuoles appeared in some of the beta cells at 

5 min. They apparently originated from the ergasto- 

plasm since small cytoplasmic granules were present 

on the membranes surrounding them. They contained 
strands of an amorphous, grey material. At later 
intervals, some of the beta cells appeared to be com- 
pletely disrupted by the vanuoles. Necrotic debris, 
macrophages, shrunken beta cells containing pyknotic 
nuclei and normal-appearing alpha cells were evident 
at 24 hours. Beta granules were still present in the 
necrotic cells. Small islets composed of normal alpha 
cells and partially degranulated beta cells with large 
golgi complexes were observed at 9 days. Numerous 
lipid droplets were present in the acini at this time. 





1744. DEMONSTRATION OF A URINARY METAB- 
OLITE OF BETA-AMINOPROPIONITRILE (BAPN). 
Joseph J. Lalich. Dept. of Pathology, Med. School, 
Univ. of Wisconsin, Madison. 

Following the injection of C!*-cyano labeled BAPN, 
Garbutt and Strong observed that 35-50% of the activity 
in urine is in the unaltered compound. Approximately 
40-50% of the urine radioactivity, therefore, is in un- 
identified metabolites of BAPN. In an attempt to iso- 
late some metabolite rat urine was acidified to 0.5 N 
with H)SQ, and extracted with ether. Fifteen-hour 
collections of urine from 6 control or 6 test rats were 
pooled for each extraction. Ten ether extracts from 
5 control and 5 test groups were analyzed. Rats of 
same age and sex were fed a similar diet except that 
the test animals also received 0.3% BAPN/kg of food. 
An unidentified substance which develops a bright 
orange color when treated with diazotized sulfanilic 
acid was observed only in extracts of test urine. This 
substance has an Rf of 0.53 in butanol-acetic acid- 
water (4:4:1). In 2 dimensional chromatograms the 
orange compound has an Rf of 0.32 in isopropyl alcohol- 
aqueous NH3-water (8:1:1) and 0.13 in benzene- 
propionic acid-water (2:2:1). After injection of labeled 
BAPN into 4 rats 30-40% of the unaccounted-for radio- 
activity in urine was found in the orange complex. 
Further studies on the isolation and identification of 
this BAPN metabolite are being presented in another 
session by Garbutt et al. (Supported by research grant 
A538 (C7) from Natl. Insts. of Health, PHS,) 
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1745. MECHANISM OF BIPHASIC EXPERIMENTAL 
GLOMERULONEPHRITIS PRODUCED IN RAB- 
BITS BY AVIAN SERA. Kurt ne J. 
Wenk* and Jerome Noble.* New York Med. College. 
Metropolitan Med. Ctr., New York City. 
According to the generally accepted theory, experi- 

mental glomerulonephritis in rabbits, produced by 

anti rabbit kidney duck serum (ARbKDS) is the result 
of anti-bodies produced against duck serum which 
combine with the duck serum protein localized on the 
glomerulus. This disease occurs after an interval of 
not less than 4 days. Smaller amounts of this ARbKDS 
result in longer delay periods. Replacement of part 
of the ARbKDS by plain duck serum results in develop- 
ment of high antibody titers against duck serum. 

Nevertheless, the disease does not accompany the de- 

velopment of these high antiduck serum titers. 

occurs only after an interval which is as long as 

the small amount of ARbKDS was given alone. Trans- 

fusion of serum of nephritic rabbits into normal rab- 

bits does not produce nephritis. If rabbits are sensi- 
tized with ARbKDS and then transfused with serum of 
nephritic rabbits, disease occurs without delay. If 
serum taken from rabbits immunized against duck 
serum is transfused instead of ARbKDS into sensitized 
animals, acceleration of the disease and/or disappear- 
ance of the delay period does not occur. Thus, the 
antibody producing experimental glomerulonephritis 
is not directed against duck serum but against the 
localizing fraction. The gamma globulin fraction of 
the ARbKDS as well as the gamma globulin fraction 
of serum of nephritic rabbits produces results iden- 
tical with those of the whole ARbKDS and the whole 

serum of nephritic rabbits. (Aided by Grant A-302 

(C) of the NIH). 








1746. RABBIT PANCREAS IN GLUCAGON DIA- 
BETES. Sydney S. Lazarus* and Bruno W. Volk. 
Isaac Albert Research Inst., Jewish Chronic Di 
Hosp., Brooklyn, N. Y. 

A study was conducted on the effect of administra- 
tion to rabbits of subdiabetogenic doses of 1 mg/kg 
daily intramuscularly of Cortisone acetate (Upjohn) | 





together with 1 mg of crystalline glucagon (Lilly) sub- 
cutaneously 3 times daily at 8-hr intervals for periods 
of up to 17 wk. With this regimen the blood sugar 
fluctuated daily between 200 and 650 mg%. In general, 
the extent of hyperglycemia increased with the du 
of treatment for 6-12 wk after which it declined. The 
pancreas showed degranulation of B cells and 
tion (glycogen infiltration) of duct epithelium with vac- 
uolization of B cells occurring only as a late phenom- 
enon. After prolonged treatment there was marked 
islet hyperplasia, and neogenesis of B cells from duct 
epithelium. Also in many instances there seemed to 
be a paucity of identifiable A cells. The results dem- 
onstrate that glucagon together with small doses of 
Cortisone induces in rabbits a severe diabetic state 
which can be maintained over periods up to 12 wk. 
The ultimate improvement of the diabetes is probably 
due to neogenesis of B cells with increasing insulin 
production. The mode of development of glycogen in- 
filtration confirms previous findings in other types of 







experimental diabetes. These had shown that hydropic} 
degeneration is not a primary degenerative B cell 
lesion resulting from functional exhaustion. The sig- 
nificance of the diminution of identifiable A cells will 
be discussed. 




















PATHOLOGY 445 


1747. HISTOCHEMICAL REACTIONS OF INTR:iNU- 
CLEAR INCLUSIONS IN HEPATIC CELLS OF THE 
MOUSE. Elizabeth H. Leduc (intr. by J. Walter 
Wilson). Dept. of Biology, Brown Univ., Providence, 
R.I. 

Intranuclear inclusions occur abundantly ir hepatic 
parenchymal cells of the mouse under eyrcrimental 
conditions which bring about a great increase in the 
size of the liver cells and their nuclei. The mainte- 
nance of young mice on a semisynthetic, methionine- 
rich basal diet mixed with an equal amount of bentonite 
produces a gradual increase in hepatic cell size until, 
after 60 days on the diet, all are greatly enlarged. 
Small intranuclear inclusions first appear after about 
20 days and subsequently increase in number and size. 
They arise contiguous to the nuclear membrane and 
are bounded by a distinct Feulgen-positive zone which 
resembles that associated with the nuclear membrane. 
Within the inclusions are ribonuclease-digestible 
basophilic materials, glycogen and several histochem- 
ically demonstrable enzymes which are usually re- 
stricted to the cytoplasm; these include non-specific 
esterase, 8-glucuronidase and acid and alkaline phos- 
phatases. These observations suggest that the inclu- 
sions are formed by the passage of constituents of the 
cytoplasm through the nuclear membrane. This segre- 
gation of cytoplasmic constituents in a nuclear inclu- 
sion is interpreted as an expression of a disturbed 
nucleo-cytoplasmic ratio. 





1148. EFFECT OF STREPTOKINASE ON PROPER- 
DIN-COMPLEMENT SYSTEM. Myron A. Leon (intr. 
by J. W. Blunt, Jr.). Surg. Research Dept., St. 
Luke's Hosp., Cleveland, Ohio. 

The addition of 1000 units of streptokinase (SK) per 
ml of human serum, at 37°C, results in loss of up to 
60% of the C'3 activity, when the C'3 is measured with 
the intermediate complex EAhuC'A (J. Immunol. 76: 
428). SK does not affect guinea pig or pig C'3 unless 
human serum is also present. Since the addition of 
purified bovine fibrinolysin to human serum destroys 
C'3, without the addition of SK, the role of SK is pre- 
sumed to be activation of serum fibrinolysin. Incuba- 
tion of human serum with SK at 37°C rapidly blocks 
the inactivation of the residual C'3 by zymosan. Addi- 
tion of the properdin-zymosan complex (PZ) to SK- 
treated serum, however, results in inactivation of the 
tesidual C'3. SK treatment interferes with the forma- 
tion of PZ. 
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1749. A FACTOR IN PLASMA AND SERUM IN- 
FLUENCING PLATELET AGGLUTINATION; USE 
OF A MACROSCOPIC TEST. E. C. LeRoy,* J. L. 
Hazlehurst,* G. P. Vennart* and K. M. Brinkhous. 
Dept. of Pathology, Univ. of North Carolina, Chapel 
Hill. 

Platelet agglutination has been studied using a 
macroscopic test. The test plasma, serum or plasma 
fractions are added to carefully prepared standard 
platelet suspensions. Both the time and extent of 
agglutination are recorded. Control platelets in cal- 
cified saline were still discrete in 4 - 6 hr. Oxalated, 
citrated or resinated plasma and serum, using human, 
canine and rabbit systems with divalent Mg or Mn ions, 
caused 4 plus agglutination in 7-15 sec. Autologous, 
homologous and heterologous mixtures using human 
and canine components gave similar results. Further 
studies on various canine coagulants revealed the fol- 
lowing: 1) both plasma, freed of fibrinogen by Florigel 
adsorption, and serum had full activity; 2) crude throm- 
bin agglutinated platelets; further purification yielded 
a potent thrombin devoid of agglutinating ability; 3) 
BaSO4 adsorption of plasmas, removing prothrombin 
and other procoagulants, gave fully active supernates; 
citrate eluates of the BaSO, adsorbates, rich in pro- 
thrombin, caused no agglutination; 4) canine hemophilic 
plasma and serum had the full activity of the normal 
components. In summary, platelets in calcified saline 
have no inherent agglutinability in this test. A throm- 
bocyte agglutinating factor, present in normal plasma 
and serum, with Mg or Mn causes prompt platelet ag- 
glutination. This reaction occurs without fibrinogen, 
thrombin, prothrombin or antihemophilic factor. 
Further, purified thrombin and prothrombin give no 
agglutination. (Aided in part by Grant H-1648, NIH, 
PHS.) 





1750. MORPHOLOGIC AND CHEMICAL STUDIES ON 
LATHYRISM IN THE CHICK EMBRYO. C.I. 
Levene (intr. by E. Taft). Lovett Memorial Labs., 
Massachusetts Gen. Hosp. and Harvard Med. School, 


Boston. 

A reproducible disease process may be obtained in 
the chick embryo by treatment with beta-amino-proprio- 
nitrile fumarate - the lathyrus factor - and characterized 
mainly by gross skeletal deformities, frazility of the 
soft tissues and of the chorio-allantoic aad amniotic 
membranes. The histopathology will be discussed. 
Analyses in the treated and control animals of the long 
bone rudiments and of the whole skin show essentially 
the same dry weight value for total nitrogen, hydroxy- 
proline, proline, hexosamine and hexose; however in 
the treated animals the water content appears to be 
diminished by 5% in the case of the bone ru:iiment and 
10% in the case of the skin. Extraction studies on the 
bone rudiments and the whole skin using 1 M sodium 
chloride indicate that in the treated animals there is a 
significant and considerable increase in the solubility 
of components containing the above-mentioned sub- 
stances. 
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1751. EFFECT OF PARATHYROIDECTOMY ON EX- 
PERIMENTAL VASCULAR NECROSIS. A. A. Like* 
and J. L. Orbison. Dept. of Pathology, Univ. of 
Rochester School of Medicine, Rochester, N. Y. 

It has been reported (Lehr: Proc. Soc. Exper. Biol. 

& Med. 93:596:1956) that parathyroidectomy will pre- 

vent the vascular necrosis induced in the white rat by 

bilateral nephrectomy, or the administration of excess 
sulfathiozole. The poorly soluble sulfa acts apparently 
by producing severe renal tubular obstruction and 
ascending pyelonephritis. The vascular lesions induces 
are degenerative in nature and occur principally in the 
aorta and large arteries. We have produced rapidly 
deveioping arterial and arteriolar necrosis of the 
polyarteritis nodosa type in adult Wistar rats with 
regularity by employing a modification of Koletsky's 
technique (Arch. Path. 59:312:1955), by infarcting 

one kidney and placing a tightly constructing figure-8 

ligature about the other. The lesions produced involve 

the small arteries and arterioles but not the aorta. 

To investigate the possible relationship between the 

parathyroid gland and the development of this latter 

type of vascular necrosis, parathyroidectomized rats 
of both sexes weighing 150-300 gm were subjected to 
the modified Koletsky technique of bilateral renal 

injury. The animals were autopsied after 8 days; 80% 

revealed arterial and arteriolar necrosis identical to 

that produced in the control animals. The results 
indicate that parathyroidectomy will not prevent the 
appearance of the specific vascular necrosis produced 
by our technique. These results suggest further that 
the character and pathogenesis of the lesions produced 
by sulfathiozole induced by obstructive pyelonephritis 
or bilateral nephrectomy and those we have produced 
by renal infarction and ischemia are different. 








1752. CYTOLYSIS OF EHRLICH ASCITES TUMOR 
CELLS BY RABBIT ANTISERUM. Anton Lindner 
(intr. by Joseph J. Lalich). Dépt. of Clin. Pathology, 
Univ. of Wisconsin, Madison. 

A 5% suspension of washed Ehrlich Ascites tumor 
cells was injected into rabbits 3 times weekly for 3 
wk; 4, 5 and 6 wk following the first injection, the 
rabbits were bled by cardiac puncture. Controls were 
established by injecting another group of rabbits with 
saline and by collecting sera from all animals before 
injection. With agar electrophoresis, the sera from 
the immunized (tumor injected) rabbits showed higher 
Y9 globulin peaks demonstrating good antibody forma - 
tion. The y, globulin fraction in pooled sera from each 
group of rabbits was separated by ethanol fractionation 
anu lyophilizea. Mice bearing Ehrlich Ascites tumor 
were injected with 2 mg \, globulin from immunized 
rabbits in 1 ml fresh guinea pig serum, others simi- 
larly with Y2 globulin from control rabbits and con- 
trols with saline on the 4th, 5th and 6th days after 
tumor innoculation. On the 7th day ascitic fluid was 
withdrawn, smears were made, fixed with Carnoy's 
fixative and stained with Azure B. Mice treated with 
Y2 globulin from immunized rabbits showed less weight 
gain and increase in survival time as compared with 
mice from the other groups. About 25% of the cells 
from the mice treated with antiserum were markedly 
swollen and the space between nucleus and cell was 
empty of basophilic material. In addition a fringe of 
dark staining material was seen apparently attached to 
the outside of the cell membrane. These findings 
suggest cytolysis due to anti-serum. 
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1753. STRUCTURE OF "FATTY CYSTS". B. Lom- | 1755 
bardi (intr. by J. D. Hamilton). Banting and Best C 





Dept. of Med. Research, Univ. of Toronto, Toronto, a 
Canada. P 
A study has been carried out in choline deficient T 
rats the reticulo-endothelial cells of which were mec! 


"labeled" by intravenous injection of 0.25-0.50 ml of | tern 
india ink diluted 1:10 with Ringer's. The animals ater: 
were sacrificed at various intervals of time and the | ina 
histology of the livers studied. Two distinct types of | an 4! 
fatty cysts have been recognized and differentiated on | coro 
the basis of the constitution of their walls. In the firg| bran 
type, which are the smaller cysts, the wall is formed | anas 
from residues of hepatocytes. The arrangement of the) scrit 
structures from the center of the cysts is fat globule,| latex 
remnants of cytoplasm and nuclei of parenchymal serie 
cells, reticulin fibrils and mesenchymal cells. The | thesi 
second or larger type of cyst has a wall of mesenc The ¢ 
structures. In these cysts the arrangement from the | Vasct 
center is fat globule, mesenchymal cells and reticulin} clips 
fibrils. Damaged hepatocytes may be found adjacent | ords 
to the cysts. The presence of cysts which appear to | °peré 
be in intermediate stages of development suggest that / units 
the second type arises from the first after autolysis | The « 
of the hepatocyte remnants. The significance of these} Teco. 
findings with respect to the genesis of the fibrous with | 
tissue in liver cirrhosis will be discussed. areas 


1754. AGGLUTINATION OF HUMAN PLATELETs | !756. 
BY INFLUENZA (PR8 STRAIN) VIRUS AND TO 
MUMPS VIRUS. Wan Ching Lu (intr. by George Ej Pas 
Foley). Children's Cancer Research Fndn., chili He: 
Med, Ctr., and Dept. of Pathology, Harvard Med, del 
School, Boston, Mass. An 
Under defined conditions it has been shown that | L-trii 

human platelets are agglutinated by influenza virus degree 

(PR8 strain) and mumps virus. Fresh human platelety Subsec 

were washed with ACD solution and suspended in tuberc 














phosphate-buffered saline (pH 7.2). The mixture of | Media! 
virus and platelets was refrigerated overnight before | #80 e: 
the readings were made. In the negative control the de 
platelets settle out in the form of a small button, when 2 
while agglutinated platelets deposit a thin film cov “yy rr 

ac 


the entire curved portion of the bottom of the tube. 
That this agglutination of platelets is due to the action nodes. 
of the virus has been demonstrated by the following | °nseq 
experiments: 1) when platelets and virus were al ably ac 
to interact and the mixture centrifuged at 2000 rpm fag Sensiti 
30 min, hemagglutinating activity was reduced in the in the | 
supernatant fluid; 2) when virus and allantoic fluid meg eatec 
struum were separated by ultracentrifugation, the sistanc 
resuspended virus retained the full activity in agg 
ating the platelets; 3) when virus agglutinated plate 
were treated with fluorescein-labeled antisera, the 
sociation of the virus with the platelets was visible 
under the fluorescence microscope by virtue of the another 
fluorescent label, thus contrasting with the controls, | "idect 
The specificity of the staining was confirmed by usimj © tube: 
heterologous fluorescein-labeled antiserum; 4) when 
virus homologous antisera were used in the agglutint the non 
tion-inhibition test, the agglutination of platelets by | 4ypothy 


virus was inhibited. Parasit 
suscept 
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1755. CORONARY FLOW RELATED TO CARDIAC 
CONDUCTION. George D. Lumb, R. S. Shacklett 
and W. A. Dawkins (intr. by D. H. Sprunt). Inst. of 
Pathology, Univ. of Tennessee, Memphis. 

The main source of blood supply to the conduction 
mechanism in normal canine hearts is a posterior 
terminal branch of the left circumflex artery passing 
ateriorly across the floor of the right atrium to end 
in a capillary network near the root of the aorta; and 
an anterior vessel arising at the bifurcation of the left 
coronary artery and passing posteriorly to give 
branches into the moderator band and end in free 
anastamosis with the posterior vessel already de- 
scribed. Anastamosis is demonstrated by colored 
latex perfusions. Thoracotomies are performed ona 
series of mongrel dogs using Nembutal basal anes- 
thesia and an air respirator with endotracheal tube. 
The approach is through the fourth interspace and 
vascular occlusion is effected by cotton ties or silver 
clips. Oscillographic and electrocardiographic rec- 
ords are taken at intervals before, during and after 
operation until the dog is sacrificed or dies. 1,200,000 
units of penicillin are given routinely after operation. 
The dog is placed on the side of the operation until 
recovered from anesthesia. Results obtained so far 
with 22 dogs indicate that infarction of large muscle 
areas does not necessarily produce striking electro- 
cardiographic changes unless the conduction mech- 
anism is involved; whereas small solitary infarcts 
involving the conduction mechanism produced by selec- 
tive occlusion of its blood supply are associated with 
dramatic electrocardiographic changes. 








1756. ROLE OF THYROID IN NATIVE RESISTANCE 
TO TUBERCULOSIS. Max B. Lurie, Peter Zap- 
pasodi,* Richard S. Levi* and Robert G. Blaker.* 
Henry Phipps Inst., Univ. of Pennsylvania, Phila- 
delphia. 

An increment of the BMR of 30 to 40% induced by 
L-triiodothyronine suppressed to a greater or lesser 
degree the pulmonary tuberculosis produced by a 
subsequent quantitative inhalation of human type 
tubercle bacilli in 3 rabbit races of low and inter- 
mediate genetic resistance to the disease. The hormone 
also exerted a conspicuous suppressive influence on 
the development of an already existing tuberculosis 
when administered 3 wk after the infection. It mark- 
edly restrained the cumulation of bacilli in the lungs 
and accelerated their transport to the draining lymph 
nodes. The inhibition of bacillary growth and the 
consequent reduction of antigenic stimulation prob- 
ably accounts for the suppression of the tuberculin 
sensitivity of the hyperthyroid rabbits. The difference 








treated and control rabbits, of the same genetic re- 
sistance, was of the same nature as that between 
wtreated natively resistant and susceptable rabbits. 
Dinitrophenol, despite its calorigenic effect, decreased 
the resistance to tuberculosis in one race. On the 
ther hand, L-thyroxine increased the resistance of 
another race 4-fold. Hypothyroidism, induced by thy- 
toidectomy or propylthiouracil, reduced resistance 

to tuberculosis, increased the number of bacilli in the 
lesions, lowered tuberculin sensitivity and reduced 

the non specific inflammatory irritability of the skin. 
Hypothyroidism, like cortisone, altered the host 
parasite relationship in the direction of native 
susceptibility. 





Martin 


1757. SHRINKAGE OF COLLAGEN IN VIVO: A 
POSSIBLE MECHANISM FOR CONTRACTION OF 
CONNECTIVE TISSUE. G. Majno, H. H. Barten* 
and C. W. Berard.* Pathology Dept., Harvard Med. 
School, Boston, Mass. 

Under pathologic conditions connective tissue some- 
times undergoes a grossly recognizable contraction, 
which is currently attributed - on the basis of indirect 
evidence - to a shortening of collagen fibers. The 
present work was undertaken to find whether or not 
collagen could be directly shown to contract in vivo, 
under appropriate experimental conditions. Asa 
preparation of collagen, rat tail tendons were used, 
Knots were tied in each tendon, the distance between 
them was measured under standard tension, and the 
preparations were then implanted subcutaneously or 
intraperitoneally into recipient rats. After 5-6 days 
a shortening was observed, which reached 10-20% in 
about 12 days, and a maximum of 70% in 26 days. It 
was attended by swelling and by a considerable increase 
in elasticity. There was a clearcut relationship be- 
tween shrinkage and severity of the inflammatory re- 
action surrounding the implant. When the reaction was 
slight, little or no shrinkage occurred. Histologically, 
the fibers of contracted tendons had an irregularly 
wavy appearance. The shrink temperature of tendons 
which had been implanted for varying periods was 
consistently 1-3°C. lower than that of controls. It is 
concluded that collagen fibers are capable of contracting 
in vivo, possibly by a mechanism related to inflamma- 
tion. Present evidence suggests that this shrinkage is 
of the same nature as thermal shrinkage. 


1758. OXIDATION OF 5-HYDROXYTRYPTAMINE 
BY HUMAN SERUM AND ITS INHIBITION BY 
IPRONIAZID. George Martin,* Nils Eriksen* and 
Earl P, Benditt. Dept. of Pathology, Univ. of 
Washington, Seattle. 
5-Hydroxytryptamine (5-HT) in the presence of 

serum of normal and pregnant humans consumes oxy- 

gen with the production of colored compounds and 
disappearance of 5-HT. The maximum oxygen con- 

sumption occurs at ph 6.0 (phosphate buffer). 5- 

Hydroxyindole-3-acetic acid, 5-hydroxytryptophane, 

tryptophane, tryptamine, tyrosine and tyramine do not 

consume oxygen under comparable conditions (0.006 M 

concentrations), The component of serum which 

oxidizes 5-HT on fractionation resides in the alpha 2 

globulin. Parallelisms in activity changes on heating 

and salt fractionation with material which oxidizes 
paraphenylenediamine suggest that the enzyme involved 
is ceruloplasmin. The oxidation of both substrates is 
greater in the presence of pregnancy serum than with 
normal serum, Oxidation of both substrates is 80% in- 
hibited by 0.003 M iproniazid and appears to be com- 
petitive. Chromatography in butanol-acetic acid-water 
solvent reveals 4 products of the 5-HT reaction with Rr 
values of 0.1, 0.2, 0.3 and 0.45 (Rr value of 5 HT is 

0.55). The slowest 3 give positive reactions for indole 

and reduce ammoniacal silver. The Ry 0.45 product is 

positive with Gibb's reagent. None give a diazo-coupling 
reaction. This evidence indicates a potential degrada- 
tive pathway other than the monoamine oxidase system 
available for 5-HT transformation. (Supported in part 
by grants-in-aid from PHS (H-3174) and Washington 

State Initiative 171 Funds.) 
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1759. COMPARISON OF AORTIC ATHEROSCLEROSIS 
IN CALL COLOMBIA AND NEW ORLEANS, Henry 
C. McGill, Jr., Carlos Restrepo* and Jack P. 
Strong.* Dept. of Pathology, Louisiana State Univ. 
Schoal of Medicine, New Orleans, and Facultad de 
Medicina, Universidad del Valle, Cali, Colombia. 
Vital statistics list deaths from arteriosclerotic 
heart disease as rare in Colombia, S. A., and frequent 
in the United States. In an attempt to correlate ana- 
tomic changes in the major blood vessels with these 
reported differences, aortas were collected from con- 
secutive necropsies in a large charity hospital and a 
medico-legal service in Cali, Colombia. They were 
fixed, stained with Sudan IV, and graded for the extent 
of various types of atherosclerotic lesions (fatty 
streaks, fibrous plaques and complicated lesions) on 
the basis of percentage of the intimal surface area 
involved. These results were compared with those 
from similar material in New Orleans (Strong, Fed. 
Proc. 15:533, 1956). This report is based on 176 
aortas of Colombians between 1 and 40 yr of age. 
Fatty streaks in terms of average percentage of 
intimal surface covered by uncomplicated sudanophilic 
lesions rise from less than 1% at age 8 to 26% at 23 
yr, and reach 28% at 40 yr. The pattern of sharp rise 
in fatty streaks in the second decade of life is similar 
to that seen in New Orleans. Fibrous plaques begin 
to appear early in the third decade and increase slowly 
until the average percentage of the aortic intimal 
surface involved is about 11% at age 40, again approx- 
imately the same amount as in the New Orleans cases. 
Complicated lesions (hemorrhage, thrombosis, ulcer- 
ation, calcification) are quite rare in both locations in 
this age group. It is concluded that up to 40 yr of age, 
aortic atherosclerotic lesions develop in Cali very 
much as they do in New Orleans despite great differ- 
ences in genetic and environmental factors. 





1760. HISTOCHEMICAL DEMONSTRATION OF 
FIBRIN IN THROMBI OF THE GENERALIZED 
SHWARTZMAN PHENOMENON, Donald McKay, 
David Gitlin* and John Craig. Depts. of Pathology 
and Pediatrics, Harvard Med. School, Boston, 
Mass. 

The composition of the disseminated thrombi in the 
generalized Shwartzman reaction has not been firmly 
established. Booth (Arch. Path., 1956) presented 
evidence that the thrombi contain neutral fat, fatty 
acids, cholesterol, phospholipids and glycoprotein. He 
concluded that the thrombi were derived from products 
of necrosis of vessel walls. However, the prevention 
of the Shwartzman reaction by heparin, warfarin and 
fibrinolytic activity constitutes strong circumstantial 
evidence that the essential constituent of the thrombi 
is a derivative of fibrinogen. Also, it has been shown 
that circulating fibrinogen decreases during the period 
of thrombus deposition (McKay, Fed. Proc., 1957). An 
antibody to rabbit fibrin was produced in hamsters 
and was labeled with fluorescein isocyanate. The 
Shwartzman reaction was induced in rabbits by 2 
intravenous injections of bacterial endotoxin 24 hr 
apart. The rabbits were sacrificed 24 hr after the 
2nd injection and all had bilateral renal cortical 
necrosis. Six micra frozen sections were dried on 
glass slides and stained with fluorescein labeled anti- 
body to rabbit fibrin. Appropriate control sera were 
used. Sections were examined by ultraviolet micros- 
copy. Intravascular thrombi in lungs, liver, spleen 
and kidneys in all animals exhibited specific yellow- 
green fluorescence. It is concluded that the thrombi 
of the generalized Shwartzman reaction contain an 
immunologically active derivative of fibrinogen which 
is the essential constituent of the thrombi. 
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1761. EXPERIMENTAL PRODUCTION OF AMYLOID 
AND CELLULAR INJURY. Valy Menkin. Dept. of 
Exptl. Pathology and Agnes Barr Chase Fndn. for 
Cancer Research, Temple Univ. School of Medi- 
cine, Philadelphia, Pa. 

The pathogenesis of amyloidosis is still a much 
discussed problem. During the course of repeated 
injections of necrosin, the toxic euglobulin recovered 
in exudates and responsible for the pattern of injury 
in inflammation, it was observed that amyloid was 
deposited in abundance in the spleen, liver and in the 
kidney glomeruli of rabbits. The period of adminis- 
tration of this substance ranged from about 2 to 8 
months. The injections were performed subcutane- 
ously, although the effect of intravenous injections 
are at present likewise under study. The amyloid 
deposits were conspicuous in ordinary hematoxylin 
and eosin preparations, but further proof was 
obtained by utilizing a specific stain, such as Congo 
red. Additional studies with the concentrated diffusate 
derived by dialyzing exudative material and which also 
contains a growth-promoting factor, have revealed, 
following numerous subcutaneous injections, likewise 
abundant deposits of amyloid at the periphery of the 
malphigian corpuscles in the spleen, as well as in the 
liver and in the glomerular tufts. Congo red stained 
preparations have also substantiated the amyloid 
nature of these deposits. These studies are con- 
sistent with the view that possibly a component, dif- 
fusible in character, is liberated by injured cells at 
the site of a long standing inflammation and par- 
ticipates either directly or indirectly in the forma- 
tion of amyloid in various organs. (Aided by PHS 
grant No. E-1346.) 


1762. INJURY AND RECOVERY PATTERNS IN THE 
WHOLE BODY IRRADIATED DOG. Sol M. 
Michaelson,* Joe W. Howland and Henry A. Blair, 
Dept. of Radiation Biology, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N. Y. 
Experiments on dogs were designed to determine 

recovery rate and residual injury for a larger labo- 
ratory animal whose physiologic response to whole 
body irradiation appears to resemble that of man, 
As an index of reparable injury, the recovery half- 
time has been utilized. After obtaining a single dose 
mortality curve for dogs, and using a presumptive 
estimate of recovery based on the results of experi- 
ments with smaller laboratory animals, groups of 
dogs were irradiated at 2 dosage levels at different 
time intervals. From the mortality data obtained, 
the recovery half-time for the dog was found to be 
1.71 wk after x-ray exposure and 1.75 wk after 
exposure to Co®, For a measurement of residual 
damage, dogs were reexposed to various doses of 
Co ©° 3-9 months after an initial exposure to Co® or 
x-rays. The mortality curve for the 2nd exposure 
showed a decrease in the EDs, point with no deviation 
from parallelism of the dose-lethality curve between 
the ist and 2nd exposures. It is concluded from these 
experiments that recovery in the dog is considerably 
slower than in the small rodents and also that the 

residual injury is the same at 9 months as at 3. 

Presumably this injury manifests itself ultimately as 

shortening of life. Examination of the circulating 

leucocytes yields additional information on injury and 
recovery patterns. Studies in progress indicate that 
long-term leucocyte changes may be dose related. 

Repeated exposures of the animal reveal a level of 

residual damage which apparently interferes with 

leucocyte recovery to pre-exposure levels. 
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1763. INCORPORATION OF AMINO ACIDS INTO 
LIVER PROTEINS OF NORMAL AND TURPEN- 
TINE-INJURED RATS, Dean L. Moyer,* S. D. 
Frasier,* L. J. Zeldis and S. C. Madden. Dept. 
of Pathology, Univ. of California School of Medi- 
cine, Los Angeles. 

An increased rate of incorporation in vivo of dl- 
lysine N}5 into the liver proteins of rats injured by 
subcutaneous turpentine injection has been previously 
reported (Fed. Proc. 16:378, 1957). Because of the 
possibility that lysine may be incorporated into pro- 
tein in stable linkage other than the alpha-peptide 
bond, the rates of incorporation of glycine N 5 and of 
di-leucine N°” have now been measured and found to 
be similarly increased in the injured rat. It is not 
clear whether such increased rates of incorporation 
represent true alteration of protein synthetic rate or 
are in part or in whole related to altered size of the 
pool of free amino acids. Studies of the incorporation 
of dl-leucine C14, however, by in vitro systems 
derived from disrupted liver cells of normal and 
injured rats suggest that a factor or factors (other 
than free amino acids) present in the non-particulate, 
soluble cell fraction influence the rate of incorpora- 
tion. Accompanying the previously reported increase 
in ribonucleic acid in the livers of the injured rats, an 
increase in soluble nucleotide components occurs. 








1764. EFFECT OF ENDOTOXIN (LANDY) ON 

URINARY EXCRETION OF CORTICOSTEROIDS 

IN GUINEA PIGS. Eli Nadel, Bobby Young, * 

Arthur Hilgar* and Adrian Mandel.* Natl. Insts. 

of Health, Bethesda, Md., and Walter Reed Army 

Inst. of Research, Washington, D. C. 

The urinary excretion of 3 polar unconjugated 
corticosteroids (cortisol, 6 ® hydroxycortisol and 2 
hydroxycortisol) was measured in 20 3-month-old 
male Hartley guinea pigs on the 10 occasions studied, 
5 prior to and 5 following ACTH administration, and 
compared with the excretion values following treat- 
ment with purified endotoxin, using established meth- 
ods (Nadel, Burstein and Hoagland, Am. J. Physiology 
189:73, 1957). After ACTH (10Ui.m.), there was an 
average of 7-fold rise in the total of the daily excretion 
(40 y-286 y) of the 3 corticosteroids. Following a 
return to the base-line, total excretion was measured 
after the administration of endotoxin (50y, i.p.). 
Values rose to 330Y, 345Y and 120Y on the 3 occasions 
studied. Comparison was again made at 6 months of 
age. ACTH (10 U i.m.) evoked a total average response 
of but 87Y on 5 occasions in comparison to previous 
base levels of 35Y; after endotoxin (150, i.p.) the total 
excretion rose to an average of 119y on 5 occasions. 
Based on these observations, one must conclude that 
endotoxin probably does not depress adrenocortical 
function in vivo. This is in contrast to the reports of 
such depression based on in vitro perfusion studies on 
calf adrenals. (Rosenfeld: NMRI Proj. NM 006 
012.0479.) 
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1765. MORTALITY AND ULCEROVEGETATIVE 
INTESTINAL LESIONS IN RATS FROM FEEDING 
NAPHTHOL YELLOW S (FD&C YELLOW NO, 1). 
Arthur A. Nelson and O. Garth Fitzhugh. Div. of 
Pharmacology, Food and Drug Admin., Washington, 
D.C. 

Groups of 24 weanling littermate Osborne-Mendel 
rats, evenly divided by sex, were fed FD&C Yellow 
No. 1 at dosage levels of 0 (control), 0.10, 0.25, 0.50, 
1.0 or 2.0% of the ground Purina Laboratory Chow 
diet in a 2-yr experiment. All rats at the 2 highest 
dosages died before 1 year; 0.5% or less caused no 
effect on mortality. The outstanding gross change 
was the presence of small and large chronic, heaped 
ulcerovegetative lesions in the cecum and terminal 
colon in all rats on 2.0 and 1.0%, in many on 0.5%, 
and in a few in lesser degree at 0.25%. Pronounced 
instances showed a dozen or more cecal lesions, the 
largest 8 mm wide and 1 cm high; in the colon the 
individual lesions were fewer, wider and not so tall. 
Slight splenic enlargement was present. Micro- 
scopically the intestinal lesions showed fibrinoid 
material, necrotic leucocytes etc., over a fibrous 
granulation tissue base. At 0.5% or more in the diet 
there was a characteristic irritative effect on the 
renal tubular epithelium. No other of many previously 
fed chemicals has pr~duced the intestinal lesions, nor 
have they occurred spontaneously. Five dogs, 1/2-1 
yr old, were fed either 100 (2 males) or 5 mg/kg/day 
(3 females) for 60-63 months; no definite effect was 
observed on detailed pathological examination. 





1766. HEMOGLOBIN REACTION WITH SERUM FROM 
NORMAL AND TUMOR-BEARING RATS. Eric L. 
Nelson and J. E. Petik.* Dept. of Infectious 
Diseases, School of Medicine, Univ. of California, 
Los Angeles. 

Hemoglobin solutions obtained from water lysed 
erythrocytes react with a variety of compounds at 
37°C and pH 5.0 to form spherical protein particles 
of 1-10 microns diameter. Substances which react 
thusly also cause the otherwise clear solutions to 
become visibly turbid and the hemoglobin to become 
oxidized. Diluted normal mammalian serum contains 
both a substance which reacts with hemoglobin and 
an inhibitor for the reaction. The inhibitor can be 
removed by dialysis at pH 3.0. The particle-forming 
component is stable at 100°C and appears to be 
associated with orosomucoid. Sera were obtained 
from multiple bleedings of normal and saline injected 
rats (Sprague-Dawley) and rats inoculated with the 
Walker 256 carcinosarcoma. All sera (diluted 1:10 
in water, heated 100°C for 10 min, dialyzed pH 3.0) 
were diluted serially in 2 ml volumes of 0.1 M NaCl 
containing 0.1 mg/ml bovine serum albumin. Four 
hundredths ml of a standardized hemoglobin solution 
was added to each dilution and the mixtures incubated 
at 37°C for 5 hr and observed for visible turbidity. 
Sera from normal and saline-treated animals reacted 
with hemoglobin to a dilution of 1:160. Following the 
inoculation of tumors the sera of tumor-bearing rats 
reacted in progressively higher dilutions reaching 
titers above 1:5120 by 3 wk post inoculation. 
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1767, BIOSYNTHESIS OF CHOLESTEROL AND 
FATTY ACIDS IN THE ADULT RAT BRAIN. H. J. 
Nicholas and B. E. Thomas (intr. by J. K. Frenkel). 
Dept. of Obstetrics and Gynecology, Univ. of 
Kansas Med. Ctr., Kansas City. 

In a continuation of eqrlier studies (Nicholas, Fed. 
Proc. 16: no. 1, 1957) C°“H3COON, was administered 
to adult rats by intraperitoneal injection, by intra- 
cerebral injection and by incubation with tissues in 
vitro. The specific activity of brain cholesterol 
digitonide and fatty acids was determined. By intra- 
peritoneal injection traces of C “activity were found 
in brain cholesterol and more in the fatty acid frac- 
tion. Traces of C!* activity in cholesterol and slight 
fatty acid synthesis occurred in minced brain in vitro. 
Marked synthesis of cholesterol and fatty acies 
occurred on intracerebral injection. It was concluded 
that excised brain tissue is deficient in synthetic 
capacity from acetate for both cholesterol and fatty 
acid synthesis, whereas synthesis can occur more 
extensively in the intact organ on needle puncture. 
There is yet no evidence that on intracerebral injection 
of labeled acetate the labeled cholesterol and fatty 
acids found in the brain and spinal cord come from 
transport from some other organ. Only 6-month and 
1-yr-old animals were used during this investigation. 
(Supported by a grant from Natl. Science Fndn.) 





1768. PRODUCTION OF BIPHASIC EXPERIMENTAL 
GLOMERULONEPHRITIS BY ANTIBODIES 
ELUTED FROM ANTIGEN-ANTIBODY COM- 
PLEXES. Jerome Noble,* Eugene J. Wenk* and 
Kurt Lange. New York Med. College-Metropolitan 
Med. Ctr., New York City. 

Anti rabbit kidney duck sera (ARbKDS) were incu- 
bated with homogenized rabbit kidney and the fraction 
localized on the kidney as eluted with sodium salicyl- 
ate. The intravenous injection of this eluted localizing 
antigenic antibody (ELAA) produced typical experi- 
mental glomerulonephritis in the rabbit after a delay 
period of not less than 4 days. Circulating antibodies 
against ELAA were demonstrable in high titers in such 
nephritic animals and paralleled the clinical course. 
When the serum of such nephritic animals was trans- 
fused to normal animals no disease resulted; when it 
was transfused to animals sensitized with ELAA or 
ARbKDS immediate disease was produced. (Aided by 
Grant A-302 (C) of the NIH.) 
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1769. PULMONARY TUMORS DEVELOPING FROM 
INTRATRACHEAL INSTILLATION OF TUMOR 
CELLS. Tom D. Norman, Dept. of Pathology, 
Univ. of Mississippi Med. Ctr., Jackson. 
Preliminary studies of lung tumors developing 

after the injection of tumor cells into the lumen of 

the trachea have been reported (Surg. Forum 7:469, 

1957). Development of lung tumors in newborn mice 

after intranasal administration of tumor cells has 

been reported by Furth (Am. J. Path, 22:1101, 1946) 

and Schmidt (Arch. Geschwulstforsch 6:118, 1954), 

Thirteen C3H mice received intratracheally C,HBA 

tumor brei in order to determine whether the result- 

ing pulmonary tumors would regress. Of the 6 mice 
surviving more than 23 days, all had lung tumors at 

the time of death. Large tumors were present in 2 

mice examined 45 and 47 days after instillation of 

tumor cells. A tumor with a striking gross and 
microscopic appearance (melanoma S-91) was 
selected to identify the lung tumors with the tumor in 
its subcutaneous growth. Of 14 mice receiving the 
tumor cells intratracheally 11 had pigmented tumors 
grossly and microscopically similar to subcutaneous 
tumors in 2 mice inoculated with the same tumor cell 
suspension. Subcutaneous transplantation of the 
melanoma and C3HBA lung tumors produced tumors 
similar to those in the lungs and to the ones from 
which the brei was prepared for the intratracheal 
inoculations. The relationship of the mice's age to 
the development of the lung tumors is not yet clear; 
however, mice as old as 11 wk at the time of intra- 
tracheal implantation have developed lung tumors. 

(Supported by research grant C-3263 from Natl. 

Cancer Inst., PHS.) 





1770. MALIGNANCY AND TRANSPLANTABILITY OF 
THE MOUSE LYMPHOID LEUKEMIA CELLS AS 
REFLECTED ON THEIR CHROMOSOME COM- 
PLEMENTS. Susumu Ohno* and R. Kinosita. 
Dept. of Cytology and Genetics, City of Hope Med. 
Ctr., Duarte, Calif. 

Somatic cells of AKn and C3H mice have the 
diploid chromosome complement of the species, com- 
posed by 40 telocentric chromosomes. Lymphoid 
leukemia cells from the tumors of lymphatic 
apparatuses, which either spontaneously develop in 
AKn mice or are experimentally induced in C3H mice 
by ultrafiltrate of AKn leukemia tissue, for the most 
part, still maintain the exact diploid chromosome 
complement. A considerable number of the tumor 
cells from other sites, such as the lungs, liver and 
kidneys, however, show a complement of 41 chro- 
mosomes. The tumor cells, growing either in 
lymphatic apparatuses or other sites after trans- 
plantation of the mentioned spontaneous or induced 
tumor tissue, also predominantly demonstrated the 
complement consisting of 41 chromosomes. It 
appears that deviation from the diploid chromosome 
complement of the species is not obligately related 
to tumor production, but it appears necessary for the 
formation of secondary and transplantable growths. 
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1771. THROMBOELASTOGRAPHIC STUDIES OF 
STREPTOKINASE-INDUCED FIBRINOLYSIS AND 
EFFECTS OF VARIOUS FATS. Robert M. O'Neal 
and Roosevelt L. Tillman.* Dept. of Pathology, 
Washington Univ. School of Medicine, St. Louis, 
Mo. 

In a previous study (Scott and Thomas: Proc. Soc. 
Exper. Biol. & Med., 1957) from this Department, it 
was shown that butter significantly lengthened the 
time of streptokinase-induced fibrinolysis. This in 
vitro inhibition of clot-lysis was demonstrated when 
the butter was fed orally to rabbits as well as when 
the butter was added directly to blood in the test tube; 
corn oil and coconut oil had little or no effect on lysis. 
Further in vitro studies of different fractions of but- 
ter have revealed significant inhibition of clot-lysis 
only in the non-fat portion of butter. Commercial 
non-fat milk and calcium chloride had a similar 
inhibitory effect on streptokinase-induced fibrinolysis 
in the test tube. To define further the effect of these 
various agents, the studies are being repeated using 
a Thromboelastograph (manufactured by Hellige). 
Graphic recordings of the measurements of clotting 
and lysis obtained by the Thromboelastograph will be 
presented. (Supported by the Nutrition Fndn. and PHS 
Grant H-1820.) 














1772. THYROPARATHYROIDECTOMY IN RENO- 
PRIVAL HYPERTENSION OF DOGS. J. L. 
Orbison, T. C. Doege* and R.:G. Sommer.* Dept. 
of Pathology, Univ. of Rochester School of Medi- 
cine, Rochester, N. Y. 

During our studies of the influence of fluid and 
electrolytes on renopriva! hypertension and vascular 
necrosis in dogs, we noted that Lehr and associates 
(Fed. Proc. 16:316, 1957) reported that parathy- 
roidectomy prevented lesions of the aorta in rats with 
renal injury or bilateral nephrectomy. To determine 
the effect of parathyroidectomy on renoprival hyper- 
tension in dogs, bilaterally nephrectomized dogs were 
studied in pairs. Both dogs of each pair were given 
modified Locke's solution intraperitoneally at the rate 
of 100 ml/K/day. This treatment has been shown 
previously to induce both hypertension and arterial 
necrosis. At the time of the nephrectomy one dog of 
each pair was also subjected to a thyroparathyroid- 
ectomy. Blood pressure and blood pH were determined 
daily and blood electrolytes every other day on all 
dogs. The animals were allowed to survive until they 
appeared to be in a terminal state. At the time of 
sacrifice tissues were taken for histologic examination 
and determination of electrolytes. Comparison of the 
2 groups of dogs revealed hypertension and vascular 
necrosis to occur in both. These results indicate that 
thyroparathyroidectomy does not influence renoprival 
hypertension and suggests that the pathogenesis of the 
vascular lesions in renoprival hypertensive dogs differ 
from the lesions in rats described by Lehr. 
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1773. HEPATOCELLULAR PATHOLOGY FOLLOW- 
ING VARIOUS CHLORINATED HYDROCARBON 
INSECTICIDES. Paul Ortega. Lab. Service, VA 
Hosp., Los Angeles, Calif. 

This study summarizes the histopathology found in 
289 white rats fed various chlorinated hydrocarbon 
insecticides. Positive microscopic findings were 
confined to the liver. Controls consisted of 41 
animals. DDT was fed to 241, while 48 received 
various other compounds. The latter included 
Chlordane, Diéldrin, lindane, and Toxaphene. The 
chemical was incorporated into a ground chow and 
given orally at dosages from 2.5 to 5,000 parts per 
million. Exposure varied from 1 wk-20 months. 
Reversibility was tested in 96 of the DDT animals. 
Significant hepatocellular alterations were noted in 
cell size and cytoplasmic RNA distribution. Charac- 
teristic cytoplasmic inclusion bodies were frequently 
elicited by hydrocarbon exposure. Cytopathology was 
detected at minimal dietary levels of 2.5 ppm with 
Chlordane, 2.5 ppm with Dieldrin, 5 ppm with DDT, 
50 ppm with lindane, and 50 ppm with Toxaphene. 
Cytoplasmic inclusions were not only of theoretical 
interest but proved useful in detecting liver cell 
changes at extremely low levels of exposure. These 
inclusions had a complex internal structure and a 
predominately lipoprotein composition. Ready 
reversibility of these lesions was demonstrated 
when extremely high dosages were avoided. In the 
latter instance focal necrosis occurred. Incidental 
findings suggested marked changes in sinusoidal 
permeability as characterized by hepatocellular 
inhibition of plasma and red blood cells. 


1774. THROMBOPLASTIN GENERATION TEST IN 
PROTHROMBOPLASTIC AND COTHROMBO- 
PLASTIC DEFICIENCIES, Charles A. Owen, Jr. 
and Margaret M. Hurn.* Mayo Clinic and Mayo 
Fndn., Rochester, Minn. 

One characteristic of the prothromboplastic 
deficiency states (hemophilias) is the tendency 
toward prolongation of clot time. The addition of 
tissue thromboplastin to blood or plasma (the "'pro- 
thrombin time" test) corrects this abnormality, but 
not the lengthening of "prothrombin time" associated 
with cothromboplastic deficiencies (labile, stable, 
Stuart factors). A comparison of the whole-blood 
clot time and of "prothrombin time" may distinguish 
the type of a deficiency if its degree is severe. A 
much more sensitive method for evaluating the early 
steps of clotting is the Thromboplastin Generation 
Test (TGT). However, the conventional TGT cannot 
distinguish between lacks of prothromboplastic and of 
cothromboplastic substances. The test therefore has 
been modified by substituting tissue thromboplastin 
(rabbit brain extract) for platelets and then comparing 
the results with those of the standard TGT. The 
plasmas studied were frompatients with congenital 
defects (classic hemophilia, PTC- and PTA- 
deficiencies, stable factor deficiency) and from 
patients receiving bishydroxycoumarin (Dicumarol). 
The tissue thromboplastin rendered normal TGT 
results in the blood of the various hemophilias, but 
did not correct the cothromboplastic deficiencies. 
There was no evidence of a prothromboplastic 
deficiency in congenital or acquired (Dicumarol) 
stable factor deficiency, or of a cothromboplastic 
deficiency in the 3 hemophilic states. 
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1775. HISTOCHEMICAi STUDIES ON ESTERASES 
BY 5-BROMOINDOXYL ACETATE UNDER 
VARIOUS CONDITIONS. Bjarne Pearson and 
Fred Grose.* Detroit Inst. of Cancer Research 
and Dept. of Pathology, Wayne State Univ. College 
of Medicine, Detroit, Mich. 

We have observed that pretreatment of tissue 
slides with various organic solvents at -65°C 
removed lipids and phospholipids with dissociation 
but not destruction of succinic dehydrogenase. Thus, 
it became possible to study histochemically enzyme 
localization without lipid interference in pathological 
tissue and tissues containing lipids. The present 
study was instituted to see whether this treatment 
would affect esterases in tissue sections as demon- 
strated by 5-bromoindoxyl acetate. Blocks of tissue 
from rats were frozen at -70°C, transferred to a 
Linderstrom-Lang cryostat and sectioned at -20°C. 
The tissue was placed on slides and immersed in 5 
solutions containing different organic solvents at -65° 
for 30 min. The effect of these pretreatments showed 
no alteration in the activity of lipase, non-specific 
esterase or cholinesterase as demonstrated histo- 
chemically by activators, inhibitors and 5-bromo- 
indoxyl acetate. Extremely fine localization with 
uniform indigo granulations permitted magnifications 
readily to 3000 x. It was also found that intense 
esterase activity could be demonstrated histochemi- 
cally during thrombus formation. The 5-bromoindoxyl 
acetate is versatile and performs well at various pH 
ranges (4.8-8.4) without diffusion or artifact forma- 
tion. It performs well under a variety of conditions 
where lipase, non-specific esterase and cholines- 
terases are present. The ability to remove lipids at 
low temperatures without affecting these enzymes 
should extend the usefulness of this substrate. 





1776. RESPONSE OF DOGS TO INJECTED TISSUE 
EXTRACTS. George D. Penick, Harold P. 
Roberts* and William P. Webster.* Dept. of 
Pathology, Univ. of North Carolina, Chapel Hill. 
Three years ago, experiments were presented 

(Fed. Proc. 14:415, 1955) to show that depression in 

levels of circulating antihemophilic factor (AHF) and 

blood platelets occurs when thromboplastin prepa- 
rations are administered intravenously. It was 
further shown at that time that the hemophilic animal 
is relatively refractory to this treatment, with 
respect to its clinical and platelet response. Last 
year, in vitro evidence was presented (Fed. Proc. 

16:369, 1957) to show that the utilization of AHF is 

probably dependent upon a source of thrombin being 

available. These observations have now been com- 
bined to demonstrate another state that is refractory 
to thromboplastin injection, namely hypoprothrom- 
binemia as induced in the dog by either severe 
dicumarolization or chloroform poisoning. Four dogs 
were used in each type of experiment and their 
response to dog lung thromboplastin compared with 
that of intact normal dogs. Whereas the normal dogs 
exhibited a marked clinical response and reductions 
in circulating AHF and platelets, neither type of 
hypoprothrombinemic animal showed clinical signs or 

a depression in the AHF levels that could be attributed 

to the thromboplastin effect. Platelet levels, on the 

other hand, dropped after injection into each of the 
dicumarolized dogs, but not as consistently in the 
chloroform treated animals. It is of considerable 
interest that chloroform poisoning alone, in contrast 
to previously published results, depressed AHF levels 
to about 40-50% of controls. 
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1777. MICROSOMAL PRECURSOR OF SERUM 
ALBUMIN. Theodore Peters, Jr. (intr. by C. V. Z, 
Hawn). Mary Imogene Bassett Hosp., Cooperstown, 
N. Y. 

Further studies have been made on the material 
found in cytoplasmic particles of chicken liver which 
acts as a precursor of serum albumin (J. Biol. Chem. 
229:659, 1957). The albumin-like substance was 
isolated from deoxycholate extracts of microsomes 
and mitochondria by precipitation with rabbit anti- 
serum against chicken serum albumin. A procedure 
was devised for its isolation from the specific 
precipitate by the use of 80% alcohol at pH 2.4 and 
0°. The espartic and glutamic acids from such 
material, prepared from microsomes after a 2-hr 
incubation of liver slices, showed specific radio- 
activities as high as 1/4 of those of the corresponding 
free amino acids. Albumin from mitochondria was 
only 1/3 to 1/2 as active as that from microsomes, 
Larger scale preparations from microsomes were 
found to be essentially homogeneous on ultracen- 
trifugation and electrophoresis. No differences 
could be detected between this microsomal material 
and control samples of chicken serum albumin, 
similarly treated, with respect to sedimentation 
rate, electrophoretic mobility, immunological 
analysis by double diffusion in agar, absorption 
spectrum, or in preliminary determinations of the 
N- and C-terminal amino acid residues (aspartic 
acid and alanine respectively) or of the amino acid 
composition. Hence the precursor is apparently a 
complete serum albumin molecule which is formed 
in the microsome and slowly released. 





1778. NEUTRALIZATION OF SNAKE VENOM BY 
SODIUM HYDROXIDE AND ACTIVATION OF 
VENOM PROTEASE BY SODIUM BICARBONATE, 
V. B. Philpot, Jr. Inst. of Pathology, Univ. of 
Tennessee, Memphis. 

Sodium hydroxide will effectively neutralize the 
toxicity of water moccasin and rattlesnake (Crotalus 
adamanteus) venom for mice when added to a saline 
solution of these venoms in sufficient quantity to 
bring the pH to 11.7. The proteolytic action of these 
venoms on the gelatin layer of photographic film is 
not inhibited by sodium hydroxide but rattlesnake 
venom gelatinase so treated is no longer capable of 
being activated by human serum. The proteolytic 
enzymes of water moccasin venom are markedly 
inhibited after 24 hr dialysis in .9% saline adjusted to 
pH 11.7 with sodium hydroxide. Sodium bicarbonate 
will activate rattlesnake venom proteolysis of gelatin 
on photographic film equally as well as mammalian 
serum and its ash. Although Versene (EDTA) will 
inhibit the proteolysis of these venoms, it has no 
significant effect on their toxicity for mice. The 
ineffectiveness of EDTA in the living animal may be 
due to the fact that its inhibition of venom proteases 
is reversed by mammalian serum and other solutions 
containing sodium phosphate or sodium bicarbonate. 
(Supported by a research grant from PHS.) 
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1779. EXPERIMENTAL RENAL DISEASE AS 
OBSERVED BY ELECTRON MICROSCOPY. 
Carolyn F. Piel, Luther Dong,* Naomi Wardlow, * 
George Martner* and Joseph Goodman.* Dept. of 
Pediatrics, Stanford Univ. School of Medicine, San 
Francisco and VA Hosp., Long Beach, Calif. 

Renal diseases induced in animals by a variety of 
agents have been compared with both clinical nephro- 
sis and nephritis. It is anticipated that the ultra- 
magnification of the electron microscope will provide 
clarification of the histopathology and insight into the 
mechanisms of such diseases. It has been shown that 
the potent nephrotoxic rabbit serum produces nephro- 
sis in rats. The characteristic ultramicroscopic 
abnormality is flattening and coalescence of the foot 
processes of the glomerular capillary epithelium. 
This is identical with the alteration observed in renal 
biopsies from nephrotic children. Aminonucleoside, 
a toxic agent, has also been shown to produce nephro- 
sis in rats. Daily light and electron microscopic 
observations have been made during the induction of 
nephrosis in rats with this agent. Proteinuria 
becomes prominent 7 days after initiation of intoxi- 
cation. At this time coalescence of the foot proces- 
ses is present. Electrophoresis indicates charac- 
teristic changes of the serum proteins. These electro- 
phoretic patterns will be correlated with the histologic 
findings. 








1780. MORPHOGENESIS OF TESTICULAR 
TERATOMAS IN MICE. G. Barry Pierce* and 
Frank J. Dixon. Pathology Dept., Univ. of 
Pittsburgh, Pittsburgh, Pa. 

Although many have supported the hypothesis, no 
one has proved that adult-appearing tissues ina 
teratoma arise from undifferentiated and presumed 
multipotential cells. We have attempted to demon- 
strate this type of teratogenesis by making an ascites 
of L.S. 402 A VI, a transplantable testicular terato- 
carcinoma of strain 129 mice and inducing teratoid 
development of the individual cells comprising the 
ascites tumor. The ascites was produced by injecting 
minced solid teratoma into the peritoneal space of 
strain 129 mice. In addition to the expected free- 
growing tumor cells, small translucent cysts up to 7 
mm in diameter were found floating in the ascitic fluid 
4-6 wk later. Examination of serial sections of many 
cysts has shown them to be composed of only 3 cell 
types: a core of embryonal cells resembling those 
seen in embryonal carcinoma; a spindle-shaped 
mesenchymal cell, and an untyped cuboidal cell that 
forms an investment for the others. No differentiated 
tissues have been seen in these structures; yet when 
washed cysts are grafted subcutaneously, through the 
multipotentiality of one or more or through an inter- 
action of all 3 cell types, a well-differentiated teratoma 
containing derivatives of all 3 germ layers results. 
The free-growing tumor cells of the ascites eventually 
gave rise to a monocellular carcinoma on subcutaneous 
transfer. The origin of the cysts and their role in 
teratogenesis will be discussed. 
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1781. EFFECT OF SERUM ON BLOOD PLATELETS. 
H. C. Pirkle and H. C. Anderson (intr. by R. W. 
Wissler). Dept. of Pathology, Univ. of Louisville 
School of Medicine, Louisville, Ky. 

Incubation of human platelets in fresh serum 
results in the rapid development of a potent thrombo- 
plastic activity. The supernatant of such an incuba- 
tion mixture will cause clotting of an equal volume of 
recalcified, platelet poor, citrated plasma in 7-9 sec. 
This activity requires the presence of calcium and 
therefore cannot be attributed to thrombin. Thrombo- 
plastic activity in the mixture incubated at 24°C 
reaches a peak in 5-7 min and then drops off quickly. 
Chilling the mixture to 0°C at peak activity prevents 
the subsequent decrease in activity. Observations of 
Bergsagel (Brit. J. Haemat. 2:113 -nd 130, 1956) sug- 
gested that this activity might be associated with 
granules released from platelets which could be 
sedimented by ultracentrifugation. Thus, platelets 
were removed from the incubation mixture by 
centrifugation at 1,400 x g for 20 min and the siper- 
natant serum was centrifuged at 105,000 x g for 1 hr, 
yielding a small sediment which, on resuspension in 
saline, contained most of the thromboplastic activity 
of the supernatant serum. Further biological and 
physicochemical properties of this active sediment 
will be described. (Supported by grants from Natl. 
Heart Inst., PHS H-3062, and the Kentucky Heart 
Assn.) 











1782. PANCREATIN AND AUREOMYCIN THERAPY 

OF RATS WITH PANCREATIC DUCT LIGATION. 

QO. J. Pollak, Kent Gen. Hosp., Dover, Del. 

The value of pancreatin for partially depancreatized 
rabbits was shown (Pollak, J. Gerontol. 11:120 & 125, 
1956). Pancreatic ducts were ligated in male rats 
weighing 150-180 gm. Of 14 rats fed chow, 1 died 
within 1 hr, 12 within 8 hr, and 1 died 21 hr after 
operation. Of 16 rats fed chow supplemented by 10 
gm of raw beef liver daily, 1 died within 1 hr, 14 
within 12-1/2 hr, and 1 died 52 hr after surgery. Of 
20 rats fed chow, 10 gm of liver, and 1 gm of pan- 
creatin, 1 died within 2 and 1 after 86 hr, the majority 
within 36 hr. Five rats survived (25%). Among 25 
rats fed chow and liver predigested with pancreatin, 
the first death occurred 13, the last 168 hr post- 
cperatively, with an average of 40 hr. Eight animals 
survived (32%). Of 28 rats fed chow and liver and 
medicated with 20 mg aureomycin daily the first died 
19, the last 87 hr after duct ligation, with an average 
of 45 hr. Seven rats survived (25%). In rats fed chow, 
liver, pancreatin and aureomycin, the first post- 
operative death occurred after 17, the last after 91 hr, 
the average was 63 hr. Eight of 30 rats survived 
(25%). Medications were started 7 days pre- 
operatively and continued until death or up to the 10th 
post-operative day. Therapy resulted in regression 
of pancreatic and hepatic alterations and in regenera- 
tion of pancreatic tissue. (Work aided by A. H. 
Robins, Co., Richmond, Va.) 
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1783. ELECTROPHORESIS OF PROTEINS OF 
IRRADIATED MOUSE CHIMERAS. Raymond A. 
Popp and L. H. Smith (intr. by A. C. Upton). 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

A comparative study was made of the water- 
soluble proteins in the spleen, thymus, bone marrow, 
serum and liver of Sprague-Dawley rats, (101 x 
C3H)F1 mice, and rat-mouse chimeras ((101 xC3H)F, 
mice given 950 r of x-rays followed by injection of 
Sprague-Dawley rat bone marrow). Protein fractions 
were characterized, according to electrophoretic 
migration in starch gel and to selective staining 
reactions, as being of rat or mouse type. In the 
chimeras, both rat- and mouse-type proteins were 
found, as indicated by the following. The serum and 
tissue albumins were of mouse type. The spleen and 
thymus usually contained protein bands of rat type. 
The spleen exhibited loss of a pre-albumin fraction 
characteristic of the normal mouse. The bone mar- 
row contained proteins predominantly of rat type. 
The serum globulins were apparently exclusively of 
mouse type; however, the levels of alpha- and gam- 
ma-globulin were increased, and the level of beta- 
globulin was reduced. Rat-type proteins were not 
found in the liver, duodenum or muscle. These 
results seem to be consistent with the transplantation 
of rat cells into the hematopoietic tissues of irradiated 
mice, and shed further light on the chemical status of 
such tissues. 





1784. CHEMICAL CHANGES INDUCED IN HELA 
CELLS BY VIRUS INFECTION. Charles C. 
Randall, and Dorothy J. Moore.* Dept. of Micro- 
biology, Univ. of Mississippi School of Medicine, 
Jackson. 

The adaptation of equine abortion virus to Hela cells 
has recently been reported by one of us (CCR). As 
part of an investigation to study the effect of the virus 
on the cell, chemical analyses were made to determine 
what changes, if any, occurred in the DNA, RNA and 
protein content of infected cells. Both infected and 
normal cells were grown and maintained in 20% horse 
serum and 80% of a mixture of equal parts Earles' salt 
solution and mixture 199. Seven days after implanta- 
tion cultures consisting of approximately 1 x 107 cells 
were inoculated with virus suspension and incubated 
for 48 hr at 37°C. Paired control cultures were 
included in every instance. Aliquots (1/10) were 
removed for enumeration. The remainder was washed 
4x with physiological saline and lyphilized. DNA, RNA 
and protein values were determined on whole cell 
samples by standard techniques and expressed on a 
per cell basis. Protein and DNA values were signifi- 
cantly increased in infected cells but RNA did not vary 
from the normal. The present data and the results of 
other works will be compared. (Supported by grant 
E-2032 Natl. Inst. of Allergy and Infectious Diseases, 
PHS.) 
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1785. STATE OF BERYLLIUM IN BLOOD PLASMA, 

Andrew L. Reeves,* Ralph G. Smith* and Arthur 

J. Vorwald. Wayne State Univ. College of Medi- 

cine, Detroit, Mich. 

Previous work on this subject, using mainly 
dialysis techniques, discloses controversial findings, 
The results of Aldridge (Brit. J. Exper. Path. 30:375, 
1949) and Kosel (AEC Rept. UR 106, 1950) suggesting 
the formation of Be-serum protein complexes, were 
challenged by Scott (J. Biol. Chem. 182:291, 1950). 
Formation of colloidal phosphate precipitates in 
blood was noted by Hopkins (Bull. J. Hopkins Hosp. 
91:1, 1952). In the present study, ultracentrifugal 
sedimentation of serum after in vitro incubation with 
beryllium sulfate in concentrations ranging from 0.1 
to 10.0 u.M/ml was carried out and compared with Be 
and P sedimentation rates in a protein-free "artificial 
serum" consisting of a buffered 20% aqueous glycerol 
solution. It is shown; that the beryllium content of 
serum under the applied conditions is separable into 
at least 2 distinct fractions. Both possess well- 
defined migration rates in the ultracentrifugal field, 
indicating that ionic beryllium is no longer present; 
however, no association of beryllium with any of the 
serum protein fractions was demonstrable. Com- 
parative studies indicated possible formation of 
colloidal beryllium phosphates and hydroxides of 
different densities. The inferences of the experiment 
with respect to the mode of transport of beryllium in 
blood will be discussed. 











1786. CORRELATION OF ULTRASTRUCTURAL 
PLATELET ABNORMALITIES WITH PLATELET 
FACTOR 3 DEFECTS. J. M. Riddle* and J. W. 
Rebuck. Dept. of Labs., Henry Ford Hosp., 
Detroit, Mich. 

Electron microscopic observations of platelets 
from patients with thrombocytopathy indicated that 
there was a structural abnormality which correlated 
with their poor prothrombin consumption and platelet 
factor 3 defect. The method used was that of 
Braunsteiner. Blood drawn by venipuncture into a 
siliconized syringe was introduced into a siliconized 
vessel containing heparin and a glass slide previously 
coated with formvar. This system was incubated for 
8 min at 37°C, the slide was then removed, washed 
in Tyrode's solution, fixed in an osmium solution, 
washed, dried and examined with the electron 
microscope. Platelet differentials of 100 platelets 
revealed 4 stages: 1) circulating or round; 2) den- 
dritic; 3) intermediate; 4) expanded or spread out. 

In normal individuals the largest number of platelets 

were in the circulating and dendritic stages, while in 

thrombocytopathy patients the largest number were in 
the intermediate and expanded stages. The results 
suggested an arrest of platelet disintegration at the 
intermediate and expanded stages resulting in faulty 
liberation of platelet factors essential in normal 
hemostasis. 
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1787. INFLUENCE OF TRAUMA ON CARCINOGENIC 
EFFECTS OF METHYLCHOLANTHRENE. Garth 
Russell,* A. A. Werder and C. A. Hardin.* Depts. 
of Medicine, Microbiology and Surgery, Kansas 
Univ. Med. Ctr., Kansas City. 

Originally this study was started with the purpose 
of inducing tumors in mice with methylcholanthrene. 
Our thesis was that a donor animal treated with a 
carcinogen might alter the acceptance of an induced 
tumor or a skin graft transplanted to dissimilar 
strains of mice. Six pure bred strains of mice were 
painted with methylcholanthrene. Only strain DBA/1 
survived. A 0.6% solution of methylcholanthrene in 
benzene was applied daily to the dorsal skin area of 
10 DBA/1 mice for 9 wk. Squamous cell carcinoma 
appeared in the painted areas 4 months after painting. 
A full thickness skin graft was taken from the ventral 
area and transplanted to the interscapular area of 10 
normal DBA/1 and 10 CFW mice. A portion of induced 
squamous Cell carcinoma was also transplanted to 
DBA/1 and CFW mice. The homologous tumor and 
skin transplants were rejected but all the isologous 
transplants were accepted by the recipients. Six of 10 
DBA/1 mice receiving isologous skin grafts died within 
21 days from lymphosarcomas arising from the area 
of the grafted skin. Attempts were then made to titrate 
the effect of the carcinogen and to determine if 
trauma enhanced carcinogenesis, DBA/1 mice were 
painted 3 times weekly for 3 and 6 wk. A surgical 
incision was made in the ventral area in these ani- 
mals immediately 1 month or 2 months after the 
application of methylcholanthrene was stopped. The 
control mice were not subjected to trauma. To date 
nearly 50% of the experimental animals have tumors 
whereas tumors have been observed in less than 10% 
of the control mice. 





1788, BIOASSAYS OF 50 HUMAN HYPOPHYSES COR- 
RELATED WITH STRUCTURE AND CLINICAL 
HISTORY. Agnes B. Russfield. Massachusetts 
Gen. Hosp. and Harvard Med. School, Boston, Mass. 
One sagittal half of each of 50 human hypophyses 

obtained from routine autopsies was bioassayed indi- 

vidually in 3 50 gm hypophysectomized female rats. 

The tissue to be assayed was stored in dry ice then 

ground in mammalian Ringer's solution prior to use. 

Aliquots equivalent to 10 mg fresh tissue were 

injected into each rat daily for 4 days, and the rat 

sacrificed 24 hr after the last injection. Most of the 
hypophyses obtained from patients who had received 
no rece.t hormone treatment showed both gonado- 
tropic and growth hormone activity. Evidence of 
thyrotropic and adrenocorticotropic activity was 
obtained more rarely. In patients who had received 
either sex hormones or adrenal cortical hormones 
shortly before death, all types of tropic activity tended 
to be reduced, although not necessarily to the same 
degree. The amount and type of tropic hormone 
activity could not be correlated with age and sex in 
this series, but rough correlations could be made with 
the endocrine status of the patients studied. The half 
of each hypophysis which was not assayed was studied 
histologically and differential cell counts performed. 

The histological correlates of the presence and 

absence of various tropic hormones in hypophyses 

stained by the periodic acid Schiff technique and by 

Gomori's aldehyde fuchsin will be demonstrated. 
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1789. HYPERSENSITIVITY CHANGES IN THE 
CORONARY ARTERIES OF RABBITS AND THEIR 
RELATIONSHIP TO ARTERIOSCLEROSIS, Otto 
Saphir, Dora Stryzak,* and Leonard Ohringer.* 
Dept. of Pathology, Michael Reese Hosp., Chicago, 
Il. 

In a previous paper, using morphological studies 
of coronary arteriosclerosis in an autopsy material 
of the younger age group, a number of whom gave 
a history of hypersensitivity or evidenced a disease 
of allergic nature, it was shown what was felt to be a 
relationship between inflammatory lesions in small 
coronary branches and what appeared to be primary 
arteriosclerosis of the large coronary arteries. 
Based on these findings, hyperergic changes were 
produced in very young rabbits and verified by skin 
tests and serum antibody titres. These rabbits were 
then kept alive over a long period of time. Micro- 
scopic sections of the hearts of these animals dis- 
closed a series of changes in the small coronary 
branches, from those obviously inflammatory in 
origin to older stages which closely resembled, if not 
identical with, arteriosclerosis. There were no fatty 
changes. The large coronary arteries showed only 
occasional lesions interpreted as being primarily of 
inflammatory origin. Thus it was concluded that in 
these rabbits at least, hypersensitivity changes of 
small coronary branches may heal with the production 
of changes closely resembling arteriosclerosis. 





1790. RADIOTHYROIDECTOMY IN THE PARAKEET, 
Hans G. Schlumberger. Med. School, Univ. of 
Arkansas, Little Rock. 

Parakeets, Melopsittacus undulatus, 3-4 months 
old, weighing about 25 gm, received an intramuscular 
injection of 300 yc of 1/31, Within 5 days the thyroids 
became hemorrhagic and necrotic; after 3 wk they 
were wholly replaced by fibrous tissue. Changes in 
feather color and structure appeared 2 months later. 
This was characterized by loss of pigment, particu- 
larly blue, by marked narrowing and elongation of the 
covert and tail feathers and by baldness. Over a 
period of 800 days pituitary weights were obtained in 
48 treated and 48 control birds. In the former the 
mean weights were 1.06 mg at 400 days, 1.29 mg at 
800 days as compared to 0.92 mg and 0.72 mg respec- 
tively for the controls. The t-test at 800 days gave 
a probability value of <0.001. In the pituitary of 
athyroid birds there was an increased number of 
large pale cells resembling the ''T" cells of chickens 
and thyroidectomy cells of mice. In some instances 
pseudofo):icle formation was striking. No pituitary 
tumors appeared in the 127 controls at any time, nor 
in the 72 treated birds until 300 days after radio- 
thyroidectomy. Of the 37 treated birds surviving 
over 200 days 3 had pituitary tumors, found at 304, 
343 and 636 days respectively. In this group other 
cancers at different sites occurred in 4 birds; 5 of 
the 81 controls surviving over 200 days likewise had 





a variety of cancers, but pituitary tumors were absent. 
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1791, FIBRINOGEN ALTERATIONS IN RABBITS 

FOLLOWING X-RADIATION AND ENDOTOXIN. 

W. Schrader,* B. Jarvis* and J. Brunson. Pathol- 

ogy Dept., Univ. of Minnesota, Minneapolis. 

Serial fibrinogen values were determined in rabbits 
following abdominal x-ray in dosages of 600, 1200 or 
1800 roentgens in air, alone and in conjunction with a 
single intravenous injection of endotoxin. Similar 
studies were performed ia rabbits given a single 
intravenous injection of endotoxin, and 2 injections at 
an interval of 24 hr. The results showed a rise in 
fibrinogen after radiation, as opposed to a minimal 
early decline, followed by a rise to above normal 
values at 24 hr, in animals given a single injection of 
endotoxin. This rise continued through 48 hr after 
the administration of toxin or x-ray. When endotoxin 
was given 24 hr after x-ray, or after the first injec- 





tion of toxin, a precipituous drop in fibrinogen occurred 


within the first 8 hr, followed by a marked rise during 
the next 40 hr. The decrease in fibrinogen correlated 
well with the occurrence of diffuse vascular fibrinoid 
lesions. These lesions were similar to those observed 
in the conventional generalized Shwartzman reaction 
produced by 2 appropriately spaced injections of 
endotoxin. The possible role of fibrinogen in the 
pathogenesis of these lesions is discussed. No 
heparin-precipitable fibrinogen was demonstrated fol- 
lowing abdominal x-ray, but prevention of development 
of the lesions by heparin, given at the time of the sec- 
ond procedure, suggests that similar mechanisms 
operate in the production of x-ray-endotoxin lesions 
and those of the generalized Shwartzman phenomenon. 


1792. PREVENTION AND PRODUCTION OF 
THROMBOSIS BY ALTERATIONS IN ELECTRIC 
ENVIRONMENT. Seymour I. Schwartz (intr. by 
H. E. Pearse). Dept. of Surgery, Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 

N. Y. 

The imposition of an electrically negative field to a 
segment of blood vessel prevented or markedly 
diminished the formation of an intravascular throm- 
bus. As a corollary, the application of a positive 
current to the vessel resulted in the production of a 
thrombus. In anesthetized dogs the femoral veins 
were isolated bilaterally, and on each side a 2- 
centimeter segment was surrounded by a thin platinum 
cylinder placed in direct contact with the adventitia. 

A platinum wire was inserted into the musculature of 

the right leg, and by means of a dry cell battery a 

circuit was established between the muscle and the 

sheath of the right femoral vein. A current ranging 
between 1 and 4 ma was used to make the femoral vein 
negative. The left side served as a currentless con- 
trol. Five hundred units of topical thrombin were 
injected into both femoral veins, which had been 
occluded proximally. After 30 min the veins were 
opened. In all instances a large thrombus had 

formed in the control vein. Half the veins which were 

protected with a negative current contained no throm- 

bus. The remainder had minimal thrombi, which were 
significantly smaller than their controls. The applica- 
tion of a positive current in a similar fashion, in 
itself, resulted in the production of intravascular 
thrombi. 
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1793. ACTION OF PROTAMINE ON THROMBO- 
PLASTIN GENERATION. Jacob N. Shanberge 
(intr. by D. G. McKay). Dept. of Pathology, 
Harvard Med. School, Boston, Mass. 

De Vries et al. (Biochem. J., 1951), while studying 
the action of certain poly-a-amino acids on blood 
clotting, demonstrated that the clot retardation 
induced by poly-L-lysine was accompanied by 
increased prothrombin levels in the serum of the 
slowly clotting blood. This, plus their finding that 
incubation of thromboplastin with poly-L-lysine 
resulted in marked inactivation of the thromboplastic 
activity in the one-stage prothrombin time deter- 
mination, led them to believe that the inhibition of 
thrombin formation by poly-L-lysine is due to its 
antithromboplastic action. They could not exclude, 
however, the possibility that poly-L-lysine or pro- 
tamine might also exert an inhibitory action on the 
formation of thromboplastin in shed blood. The fol- 
lowing are the results of studies on the effect of 
protamine on the thromboplastin generation test of 
Biggs and MacFarlane: the addition of protamine to 
the platelets, serum or adsorbed plasma, prior to the 
addition of the other constituents of the generation 
mixture, or to the mixture at various times during 
generation, greatly inhibits normal "thromboplastin" 
production. Adding protamine to the generation 
mixture after optimum optimum "thromboplastin" 
production has occurred also interferes with its 
activity, but to a lesser extent. Protamine exerts a 
greater inhibitory effect on serum factors than on 
plasma factors, platelets or cephalin, if substituted 
for platelets. Protamine also has less effect on 
intrinsic than extrinsic thromboplastin in the one- 
stage prothrombin determination. (Supported by PHS 
#H-2963.) 





1794. PREVENTION OF THE GENERALIZED 
SHWARTZMAN PHENOMENON WITH SODIUM 
WARFARIN. Sandor Shapiro* and Donald McKay. 
Dept. of Pathology, Harvard Med. School, Boston, 
Mass. 

It has been postulated by Thomas (J. Exper. Med, 

1955) that the mechanism of the generalized Shwartz- 
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man reaction depends upon the release into the cir 
tion of an "acid polysaccharide" which combines di- 
rectly with fibrinogen, causing the precipitation of 
fibrin and its deposition in small blood vessels. The 
preventive action of heparin has been interpreted as 
a preferential binding of heparin with fibrinogen to 
prevent the combination of "acid polysaccharide" with 
fibrinogen. An alternative explanation is that endoto: 
injection causes intravascular coagulation by activa’ 
the "classical" clotting mechanism in vivo. The pur- 
pose of the following experiment was to determine 
whether the coagulation mechanism prior to the stage 
of polymerization of fibrinogen is involved in the 
Shwartzman reaction. Eighteen rabbits were given 
Sodium Warfarin for 3 days and were then subjected 
to 2 intravenous injections of Shear's polysaccharide. 
The normal one-stage prothrombin times were near 
7.8 sec. On the 3rd day of Warfarin treatment they 
varied from 20 to over 120 sec. Nine of the 18 rabbits 
survived the period of time required for the develop- 
ment of the generalized Shwartzman reaction. None 
of these animals developed bilateral renal cortical 
necrosis nor were any histologic thrombi found any- 
where in the viscera. This suggests that the pro- 
thrombin complex is necessary for the production of 
the Shwartzman reaction by bacterial endotoxin and 
that this phenomenon is essentially a process of dis- 
seminated intravascular coagulation. 
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1795. GROWTH BEHAVIOR OF THREE ASCITES 
LYMPHOMAS AND THEIR ASSOCIATED NON- 
TUMOR CELLS. Emma Shelton and Mary E. 
Rice.* Natl. Cancer Inst., Bethesda, Md. 

In an attempt to find reasons for the difference in 
the invasive capacity of 3 lymphocytic tumors of the 
mouse, the growth behavior of the tumors was stud- 
ied. The "invasive" tumors, Lymphoma #2 and 
L1210, grew at an almost identical rate. The growth 
curves of these tumors were similar to those of other 
mouse lymphocytic tumors (Revesz, L. and Klein, G., 
J. Nat. Cancer Inst. 15:253, 1954). The growth curve 
of the "non-invasive" tumor, Lymphoma #1, resembled 
those of an ascites carcinoma and sarcoma (Klein, G. 
and Revesz, L., J. Nat. Cancer Inst. 14:229, 1953). In 
order to follow the growth of the tumor cell population, 
it was necessary to count the tumor cells separately 
from the other cell types present in the ascites fluid. 
It was found that it was possible to distinguish these 
lymphocytic tumor cells from the normal lymphocytes 
by examining properly prepared, fresh preparations 
of ascites fluid with the phase microscope. The 
morphologic criteria for this distinction will be dis- 
cussed. There was no evidence of an inflammatory 
reaction occurring after inoculation of the tumors. 
Polymorphonuclear leucocytes remained almost con- 
stant in number. Lymphocytes tended to decrease in 
number, while the macrophages increased to become 
the dominating non-tumor cell type as the tumors 
increased in age. 








1796. POLYURIA, POLYDIPSIA AND HYDRO- 
NEPHROSIS IN INBRED STRAIN OF MICE, E. 
Silverstein,* L. Sokoloff, O. Mickelsen and G. E. 
Jay, Jr.* Natl. Inst. of Arthritis and Metabolic 
Diseases, NIH, Bethesda, Md. 

A syndrome of polydipsia (water intake up to 120 
cc/24 hr), polyuria and hydronephrosis has appeared 
in an inbred strain of mice (STR/N). The urinary 
specific gravity and electrolyte concentration were 
considerably lower than those of control mice, while 
the plasma values were similar in the 2 groups. 
Intramuscular pitressin tannate-in-oil resulted in a 
decrease of the polydipsia and polyuria and in con- 
centration of the urine, except in some animals with 
huge hydronephrosis where these effects were pre- 
sumed to be obscured by the dead space. Seven-hour 
water deprivation affected the urine similarly. The 
posterior pituitary lobe contained abundant neuro- 
secretary material stainable with Gomori chrome- 
alum-hematoxylin. No lesions were observed in the 
hypothalamus, pituitary or adrenal glands. Water 
intake was higher and urinary specific gravity some- 
what lower than other strains at 2 months of age, but 
these differences were greatly accentuated at 5-8 
months of age. High fat and Ingle-type obesity - 
producing diets incompletely suppressed the syndrome; 
715% of males (on stock diet), but no females, died with 
massive hydronephrosis by 15 months of age. Hydro- 
nephrosis was associated with the presence of a 
proteinaceous plug in the male urethra. Similar plugs 
were present also in almost 100% of old non-polyuric 
strains of mice without causing hydronephrosis. The 
observations suggest that this syndrome may center 
about a genetically determined polydipsia which is 
influenced to a certain extent by diet. 








Sinclair 


1797. PROTEIN AND AMINO ACID STUDIES IN 
STRAIN L CELLS. Stanley Simbonis, Donald W. 
King and Klaus G. Bensch (intr. by H. S. N. 
Greene). Dept. of Pathology, Yale Med. School, 
New Haven, Conn. 

There has been much speculation concerning the 
role of serum in suspension tissue cultures. It is not 
known whether the serum acts merely as a protective 
agent against the rapid agitation or whether it acts as 
a source of protein for cell growth. The protein and 
amino acids of strain L (Earle) fibroblasts grown in 
suspension culture with Eagle's basal medium and 
dialysed 10% horse serum have been determined over 
a period of several days. Results from paper chro- 
matography and a Moore and Stein chromatographic 
column show that amino acids not originally present 
in the extracellular media appear outside the cells. 
These include aspartic acid, serine and glycine. 
During the growth period, the amino acid levels 
extracellularly decrease but rise again when cell 
death occurs. The large amount of serum protein 
present precludes detection of the loss of small 
amounts of protein for nutritional purposes. It has 
also been impossible to detect the transport of as 
little as 50 ug of bovine albumin within the cells by 
immunological methods. The increase in cell protein 
(from 4-20 mg/flask) may be derived solely from the 
extracellular amino acid pool (50 mg). However, the 
incorporation of C 4 label from previously tagged, 
dialysed, soluble cell protein suggests that either the 
protein is rapidly degraded at the cell membrane or 
that protein taken into the cell quickly loses its 
specificity. 








1798, INFLUENCE OF DIETARY LINOLEIC ACID ON 
HISTOLOGY OF SKIN IN PREMATURE INFANTS. 
John G. Sinclair,* Edward L. Pratt,* Virginia 
Hunter,* Coleman Jacobson,* Doris J. D. Adam,* 
Arr Nell Boelsche,* Mary Ellen Haggard,* Hilda 
F. Wiese* and Arild E. Hansen. Depts. of Pedi- 
atrics and Dermatology, Southwestern Med. School, 
Univ. of Texas, Dallas, and Depts. of Anatomy and 
Pediatrics, School of Medicine, Univ. of Texas, 
Galveston. 

As part of a study concerning the essential fatty 
acids in infant nutrition, 2 series of infants in the 
premature weight range were fed on diets similar in 
composition, except for fat. The linoleic acid content 
varied from < 0.1% to 7.0% of the calories. The milk 
mixtures were prepared especially for the study by 
the Baker Laboratories, Inc., Cleveland, Ohio. After 
obtaining permission from the mothers, small slips 
of skin were taken from the interscapular region and 
prepared in the usual manner of histologic examina- 
tion. Changes attributable to dietary linoleic acid are 
illustrated from the findings in a pair of twins. One 
twin with normal skin had been given a diet containing 
>1.0% of the Cal. as linoleic acid. Histologic exami- 
nation revealed a lacey-like keratin and 4-6 cell layers 
in the epidermis. The other twin with dryness and 
thickening of the skin had been fed on 2 diet without 
linoleic acid. Plaques were found in the keratin 
layer and there were 6-8 cell layers in the epidermis. 
In the 2nd series, the infants had been on the particu- 
lar diet from 18 to 37 days and skin changes were not 
discernible to the naked eye. However punch biopsies 
revealed that in 8 of 10 infants, histologic alterations 
in the skin were found to be in the same direction in 
relation to dietary linoleic acid as were found in the 
premature twins. 











Smith 


1799. CHROMATOGRAPHIC FRACTIONATION OF 
TOTAL NUCLEIC ACIDS OF NORMAL AND 
TUMOR TISSUE. Kendric C. Smith* and Henry S. 
Kaplan. Dept. of Radiology, Stanford Univ. School 
of Medicine, San Francisco. 

A new method of isolation and chromatographic 
fractionation of total nucleic acids from normal 
mouse thymus and x-ray induced thymic tumors is 
described. The isolation involves a simple 2-step 
detergent treatment and salt extraction to yield what 
is considered to be an enzymatically undegraded 
product. The chromatographic medium is a cationic 
starch product. One advantage over previous methods 
is that the total fractionation can be performed in 1 
day instead of 7 to 14 days as required by ECTEOLA 
resins. When comparing the nucleic acids from 2 
different sources it is imperative that the amount 
isolated be as close to 100% as possible and that a 
quantitative recovery be obtained from the chroma- 
tographic medium. This has been achieved in the 
present study. After whole-body x-irradiation there 
is a marked change in the chromatographic profile of 
both the deoxyribonucleic acids (DNA) and the ribo- 
nucleic acids (RNA) from mouse thymus. This change 
is particularly marked in the case of the nucleic acids 
from thymic tumors but is also found in irradiated 
animals pricr to observable tumor formation when the 
ratio of total DNA to RNA is still the same as in the 
controls. 


1800. EARLY DEVELOPMENT OF CARDIAC AND 
RENAL LESIONS OF POTASSIUM DE FICIENCY 
WITHOUT ALKALOSIS. B. H. Spargo and Francis 
Straus.* Dept. of Pathology, Univ. of Chicago, 
Chicago, Ill. 

In the rat potassium deficiency produced by 
replacing dietary potassium by sodium is accompanied 
by early and severe alkalosis. The additional sodium 
has been considered necessary for the production of 
the lesions in the heart and kidneys, and the role of 
the alkalosis has been of great interest. In this 
experiment, protein depleted rats were repleted by 
force feeding a diet adequate except for potassium. 
Group A had increased dietary sodium and Group B 
had no added sodium. Serum CO>2 levels become 
elevated after 3 days in group A, but not in group B. 
Lesions in the heart and kidney developed in both 
groups by the 6th day on the diets. Urinary and tis- 
sue levels of potassium and sodium will be presented 
and some of the implications of this observation will 
be discussed. (Supported by grant H-2986 from the 
Heart Div., PHS.) 
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1801. SUSCEPTIBILITY OF CORTISONE TREATED 
MICE TO MOUSE HEPATITIS VIRUS. Theodore J, 
Starr* and Morris Pollard. Dept. of Preventive 
Medicine and Public Health, Univ. of Texas Med. 
Branch, Galveston. 

A review of the literature indicates that the admin- 
istration of cortisone to various host animals may 
influence the course of experimental mycotic, bacte- 
rial and viral infections. In this investigation, we 
used the Gledhill strain of mouse hepatitis virus 
(MHV 1) which was free of Eperythrozoon coccoides, 
This virus produces a fatal infection in new-born 
Swiss mice and induces characteristic hepatic lesions, 
Weanling mice (aver. wt., 10 gm) very seldom develop 
fatal infections and may or may not show hepatic 
lesions. Liver homogenates of resistant but lesion- 
positive weanling mice contained virus as demon- 
strated by pathogenicity for new-born mice. Pre- 
treatment of usually resistant weanlings with cortisone 
and virus increased significantly the number of sub- 
clinical and fatal infections. Prolonged treatment of 
control mice with cortisone alone in some instances 
caused distinct, pin-point lesions which differed from 
the diffuse lesions found in virus-infected mice. 
Homogenates of livers with cortisone-induced lesions 
did not contain MHV 1. Further experiments which 
are concerned with the influence of chemical and 
physical stress on the susceptibility of weanling and 
older mice to infection by hepatitis virus are in 
progress. 





1802. LIVER REGENERATION: EFFECT OF 
PARTIAL HEPATECTOMY ON HEPATIC UPTAKE 
OF COLLOIDAL RADIOGOLD IN RAT. Kurt Stern 
and Arlene Duwelius.* Mt. Sinai Med. Research 
Fndn., and Depts. of Pathology, Mt. Sinai Hosp. 
and Chicago Med. School, Chicago, Ill. 

The ability of rat liver to take up i.p. injected 
colloidal radiogold (Au!%8) was determined in rats 
after removal of 2/3rd of their liver. Sham-operated 
animals served as controls. In most experiments, 
each animal served also as its own control inasmuch 
as an i.p. injection of Au! was given prior to 
hepatectomy, thus permitting determination of radio- 
activity /gm of liver in the hepatectomy specimen. 
Groups of 20 rats were tested, 2, 3, 7 and 14 days 
after partial hepatectomy or sham-operation, 
respectively. Homogenates of liver and spleen were 
assayed for radioactivity by liquid counting (Geiger- 
Mueller counter) 24 hr after i.p. injection of 0.2-0.3 
uc Au!98/gm of body weight. In most animals, there 
was a considerable increase in the uptake of Au ~’/gm 
of liver within the first 3 days after hepatectomy. No 
such effect was noted in the spleens of post-hepatec- 
tomy animals. At 14 days after hepatectomy when 
liver regeneration was practically complete, uptake of 
radiogold in hepatectomized rats was within the nor- 
mal range. Sprague-Dawley, Wistar and inbred Lewis 
and August rats were utilized. The results in the 
latter 2 groups were more consistent than in non- 
inbred rats. Enhanced phagocytic activity of Kupffer 
cells during liver regeneration is suggested by these 
results. (Supported in part by a grant from the 
Illinois Div., Amer. Cancer Soc.) 
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1803. MORPHOLOGY OF TRANSPLANTED CARTI- 
LAGE. Richard L. Swarm, William E. Schatten, 
Delbert M. Bergenstal, Sidney Siegel, Eliza Miller 
and Herman Michelitch (intr. by Thelma B. Dunn). 
Natl. Cancer Inst., Bethesda, Md. 

Grafts of untreated living cartilage were made 
subcutaneously in hypophysectomized rats and in 
hypophysectomized rats treated with growth hormone. 
The cartilage used for the grafts was taken from the 
host (autograft), from another animal of the same 
inbred strain (isograft), from an animal of a different 
strain of the same species (homograft), or from an 
animal of a different species (heterograft). Dead 
cartilage grafts were made in an identical fashion 
except that the graft was frozen upon removal from 
the donor. Inorganic S*> was administered intra- 
periteneally to the post animals in order to study the 
incorporation of s°° into the organic constituents of 
the cartilage graft. Histologic preparations demon- 
strate that chondrocytes are preserved in the living 
autografts, isografts and homografts. Inflammation 
about the homografts distinguished them from the 
autografts and isografts. Chondrocytes were not 
preserved in the untreated heterografts or the frozen 
grafts of all types. Autoradiographs and chemical 
analyses demonstrated the incorporation of S°~ into 
the organic matrix of the autografts and homografts 
but not the heterografts. In a similar experiment, the 
costochondral junction of the rib was transplanted. 

By actual measurement, autografts and homografts 

were found to increase in length. Histological study 

revealed endochondral bone formation in the auto- 
grafts. Cartilage proliferation without endochondral 
bone formation was present in the homografts. 





1804. BIOCHEMICAL CHANGES IN BETA- 
IRRADIATED EPIDERMAL TISSUE OF GUINEA 
PIGS, Joseph Tabachnick* and Charles Weiss. 
Div. of Microbiology, Albert Einstein Med. Ctr., 
Northern Div., Philadelphia, Pa. 

Employing 1" square S © beta applicator, 3000 
rep was delivered to skin areas of clipped, albino 
guinea pigs. Intense inflammatory reaction, 
dermonecrosis and permanent hair loss appeared 10 
days later. Healing, hyperplasia and permanent 
thickening of epidermis developed by the 30th day. 
Changes were followed in urocanic acid (UCA), am- 
monia, total free amino acids, HO, total protein N, 
RNA and DNA, from 1 to 60 days after radiation. 
Constituents were compared on dry weight basis, 
since water content of irradiated epidermis decreased 
from 64 to 54% by the 5th day, and remained thus well 
into healing period (about 60 days). DNA decreased 
62% by the 15th day and remained at 30% of normal up ° 
to the 60th day. RNA/DNA ratio increased from 1.22 
to a peak of 2.04 by the 20th day returning to normal 
level by the 60th day. There was no change in protein 
N. Total free amino acids, ammonia and UCA showed 
definite increase by the 5th day after irradiation. 
Peak increases of about 45% were reached 15-30 days 
after irradiation. This local increase in total free 
amino acids is of interest in view of early amino 
aciduria (12 hr after irradiation) detected in humans 
accidentally exposed to 25-180 r whole body radiation. 
By ion exchange chromatography 18 amino acids were 
isolated from irradiated (15th day) and homologous 
untreated areas of epidermis. No significant qualita- 
tive change occurred in the free amino acid pattern 
All the latter showed relative increase on dry wt. 
basis. About 85% of UCA, ammonia and free amino 
acids were found in the extracellular tissue fluid. 
(Contract AT(30-1)-1727, U. S. Atomic Energy Comm.) 
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1805. BOVINE CONGLUTININ. A. B.. Taylor and 
Myron A. Leon (intr. by J. W. Blunt, Jr.). Surgical 
Research Dept., St. Luke's Hosp., Cleveland, Ohio. 
Bovine conglutinin has been purified by a combina- 

tion of alcohol fractionation and elution from zymosan 

with EDTA. In the presence of Ca**, purified con- 
glutinin reacts with zymosan, starch and some soluble 
dextrans. It does not conglutinate sensitized ery- 
throcytes (EA) unless other serum factors are 
present. These serum factors are supplied by human 
serum lacking C'3. The reaction of conglutinin with 
either carbohydrates or EA is inhibited by glucose, 
maltose, maltotriose, cellobiose and, to a lesser 
extent, by turanose. 


1806. CHOLESTEROL SYNTHESIS IN HUMAN LIVER. 
C. Bruce Taylor, G. E. Cox,* C. B. Davis, Jr.* 
and Stanley L. Cross.* Depts. of Pathology and 
Surgery, Presbyterian-St. Luke's Hosp., Chicago, 
Il 








Surgical liver biopsies were obtained from humans 
undergoing surgery for non-hepatic conditions. The 
biopsies were sliced and each 1-gm portion incubated 
for 3 hr in 10 ml of Krebs phosphate buffer containing 
12.3 mg of 1-C-14 sodium acetate. Presumably, all 
or most of the carbons involved in the observed 
cholesterol synthesis came from added acetate. Rates 
of cholesterol synthesis were expressed as mg of 
newly synthesized cholesterol/100-gm liver/hr. In 
24 subjects, the minimum rate was 0.01, the maximum 
1.10, the mean 0.32, and the mode 0.30. At a rate of 
0.30 mg/100 gm/hr, a 1500 gm liver throughout 24 hr 
would synthesize a total of 108 mg of cholesterol. The 
maximum rate of 1.1 corresponds to a total 24 hr 
hepatic cholesterol synthesis of 396 mg. If this in 
vitro technique provides a reasonable estimate of 
hepatic cholesterol synthesis rates as existing in the 
intact subjects, then the average American has a 
hepatic cholesterol synthesis rate many times lower 
than the currently popular estimates of 1.2-2.0 gm. 
(Supported by the Chicago, Ill. and Amer. Heart 
Assns., Life Insurance Med. Research Fund, Ames 
Co., Elkhart, Ind., and the Otho S. A. Sprague Memo- 
rial Inst.) 


a wf cl A Din ina eign yagi iil 





2 PST ASR AEN Rif iE He 


Teodoru ; 460 


1807. CONDITIONING FACTORS ENHANCING 
EFFECT OF NEPHROTOXIC SERUM IN 
RABBITS. Constantin V. Teodoru, Abraham 
Saifer and Harry Frankel (intr. by Bruno W. Volk). 
Isaac Albert Research Inst., Jewish Chronic 
Disease Hosp., Brooklyn, N. Y. 

Nephrotoxic serum from immunized ducks was 
injected intravenously in parallel series of rabbits 
preconditioned as follows: a) unilateral nephrectomy, 
b) saline to drink, c) control. Observations prior to 
the administration of nephrotoxic serum did not 
reveal any significant difference in blood chemistry 
of conditioned as compared to control animals. 
Nephritic symptoms ensued during the 2nd week fol- 
lowing administration of 15 ml nephrotoxic serum. 
All symptoms were significantly enhanced in the 
conditioned as compared to control animals. Urea 
nitrogen, creatinine and uric acid showed greatest 
increase in the blood of unilaterally nephrectomized 
group. Sodium and chloride values were highest in 
the blood of saline drinking group. Serum albumin 
decreased, serum globulins increased and A/G ratio 
diminished from the normal value of 1.44 to 0.86 in 
the control and 0.54 in the conditioned groups. One 
animal of the saline drinking group developed polyuria 
with hypostheruria showing histological evidence of 
nephrosclerosis 4 months later. The other animals of 
the conditioned groups showed oliguria, uremia, con- 
vulsions and various degrees of generalized edema 
followed by death 12-18 days after serum injection. 
The animals of the control group showed mild symp- 
toms and significantly longer survival or apparent 
recovery. Preliminary experiments suggest no 
synergistic effect when both conditioning factors are 
associated in the same animal. 








1808. SITE OF ACTION OF STAPHYLOCOCCUS 
TOXIN. Alan P. Thal and W. Egner.* Dept. of 
Surgery, Univ. of Minnesota, Minneapolis. 

Previous studies (Am. J. Path. 31:239, 1955; Arch. 
Path., 1956) indicate that the necrotising and lethal 
effects of staphylococcus toxin are brought about by 
local or systemic alterations in blood flow. Segments 
of intestine and vena cava freshly removed from rab- 
bits and dogs were filled with oil, suspended in 
Ringers solution at 37°C. and connected to pressure 
transducers. Continuous recordings were made of 
intraluminal tension before and after the addition of 
staphylococcus toxin to the bathing fluid. The bowel 
responded by an initial hyperperistalsis followed by 
complete cessation of activity. In vein segments there 
was a sharp rise in tension followed by a progressive 
fall below control levels. After transient exposure to 
toxin, the vessels were completely refractory to 
stimulation by epinephrine or electrical shock. 
Similarly, vena cava segments removed from rabbits 
dying of staphylococcus toxemia could not be stimulated 
by electrical shock or epinephrine. In addition, infil- 
tration of staphylococcus toxin around the femoral vein 
in the rabbit resulted in selective dissolution of smooth 
muscle cells in the vein wall within 24 hr. Taken 
together these findings make it likely that the local 
and systemic vascular effects of staphylococcus toxin 
are the result of a direct action of this substance on 
vascular smooth muscle cells causing an initial spasm 
and subsequent paralysis. 
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1809. BIREFRINGENCE IN LYMPHOCYTIC NUCLEI. 
Edna H. Tompkins. New England Deaconess Hosp., 
Boston, Mass. 

Various proportions of lymphocytes in mice exhibit 
birefringent material within the nuclei when examined 
in unstained fixed sections. Our studies have been 
made mostly upon C3H male mice but have been 
checked in a few albino mice. The cells with bire- 
fringent nuclei have been found in various lymphoid 
organs, in the intestional interestitial, tissues and in 
the lungs. Other tissues have been insufficiently 
examined. They occur most frequently in the periph- 
eral cortex of the lymphoid nodules and the small 
cords extending from them, and rarely within the 
centers of the nodules. The birefringence is removed 
by water and ether, but not by alcohol or xylene, at 
room temperature. It is obliterated, though not neces- 
sarily removed, by all stains employed. In the un- 
stained preparations it appears as discrete, brilliant, 
rice shaped or round bodies arranged in clusters and 
so small and crowded as to preclude precise counts, 
As many as 20 have been counted with surety. Some- 
times they are arranged as 2 connecting clusters, and 
rarely as 2 separated groups. These nuclei also show 
distinctively in unstained sections under the light 
microscope. In this case they are composed of 
refractive black bodies within chalky white backgrounds 
which are discrete to each body. The backgrounds 
remain following removal of the birefringence. They 
can be removed by long treatment with a mixture of 
alcohol and chloroform, or with hot pyradine. The 
residual dark centers are stainable with specific 
nuclear stains. 


1810. ULTRASTRUCTURE OF RAT EPIPHYSEAL 
CARTILAGE. A. J. Tousimis* and Richard H. 
Follis, Jr. Armed Forces Inst. of Pathology, 
Washington, D. C. 

For examination with the electron microscope, rat 
epiphyseal cartilage was treated as follows: neutral 
OsO, in isotonic buffer, and neutral 10% formalin 2% 
phosphotungstic acid in neutral buffer, hypo- and 
hypertonic solutions, 10% CaClg, all without or with 
subsequent OsO, treatment. Tissue was dehydrated 
in acetone, embedded in methacrylate and cut at 
1/40 » or less. The cytoplasm of cells in the pro- 
liferative zone contains compactly -packed electron 
dense particles having diameters ranging between 
100-150 A, arranged in rows similar to the endo- 
plasmic reticulum of other cells. Extensions of the 
cytoplasm, enclosed by the cell membrane, are found 
in the surrounding matrix; they haye an outside 
diameter ranging from 320 to 150 A. The endoplasmic 
reticulum of mature cells occupies the major portion 
of the cytoplasm but is more dispersed. The cyto- 
plasmic projections of these structures are not as 
prominent as those of undifferentiated cells. The 
matrix of tissue treated with OsQ, is composed of 
fine, unbanded fibrils ranging from 60 to 200 A in 
width. Cells treated with phosphotungstic acid do not 
exhibit cytoplasmic extensions or endoplasmic 
reticulum; however, the contrast of the matrix is 
enhanced. The effects of CaCl2 and other materials 
on the structure of cells and matrix will be illustrated. 
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1811. PATHOLOGIC CHANGES FOLLOWING 
EXPOSURE TO A SYNTHETIC LUBRICANT 
CONSIDERED FOR USE ABOARD SUBMARINES. 
M. E. Tracht,* R. Bland Williams, Jr., J. F. 
Failing, Jr.* and E. L. Elworth.* Naval Med. 
Research Inst., Bethesda, Md. 

The lubricant contained 67% by weight of 2- 
ethylhexyl diphenyl phosphate and 23% chlorinated 
diphenyls. Rats and hamsters were exposed for 1, 19 
and 50 days to an aerosol of about 13 ug/l. of the 
lubricant with a flow rate resulting in 2 complete 
changes of air per min. An increase in liver-weight 
body-weight ratio, hepatic fatty metamorphosis, and 
increased susceptibility to a second hepatotoxin were 
demonstrated despite normal weight gain, appearance 
and 100% survival. 2-Ethylhexyl diphenyl phosphate 
is used in the manufacture of food wrappers, shower 
curtains and wearing apparel and has been considered 
innocuous. Applied to the skin of rats equal volumes 
of this substance and the chlorinated diphenyl com- 
pound produced the same degree of increase in liver- 
weight body-weight ratio, even in starved animals, 
while inanition controls lost 50% of their liver weight. 
Both substances produced acneiform lesions, but 
hepatic fatty metamorphosis and fatalities following 
skin application of 1.5 cc to rats occured only with 
the chlorinated diphenyl mixture. Effects following 
oral or subcutaneous administration of the lubricant 
or either of its principal components were less 
marked than after inhalation or directskin application. 
Quantitative studies on the composition of the liver 
will be presented. 











1812. AN ENTITY RESEMBLING HOMOLOGOUS 
DISEASE INDUCED BY TRANSPLANTATION OF 
LYMPHOID TISSUE IN UNIRRADIATED MICE. 
John J. Trentin (intr. by A. Kirschbaum). Baylor 
Univ. College of Medicine, Houston, Texas. 

Mice protected against otherwise lethal doses of 
x-irradiation by homologous bone marrow (from an 
unrelated strain of mice) are thereby rendered tolerant 
of the injected marrow elements, as well as skin 
grafts, from the donor strain. There follows a sec- 
ondary wasting disease, without marrow depression, 
that often results in death. This "homologous disease" 
is not seen in mice protected with isologous marrow 
(from the same inbred strain). There is evidence 
that the secondary disease may result from an immune 
reaction of the transplanted homologous marrow 
elements (lymphoid) against the tolerant host (Proc. 
Soc. Exper. Biol. & Med. 96:139, 1957). If this were 
so, then irradiation is an essential component of the 
disease only insofar as it renders the host tolerant, 
and a similar disease should be obtained by trans- 
plantation of homologous lymphoid elements into un- 
irradiated, genetically tolerant mice. The F) hybrid 
mouse is genetically tolerant of tissue grafts from 
either inbred parent strain (but not vice versa). Un- 
irradiated F1 hybrid mice were injected with spleen 
and lymph node from either or both parent strains 
(homologous) or from other F, hybrids (isologous). 
Some combinations of parent lymphoid tissue into 
unirradiated F) hybrids caused wasting disease and 
death in up to 80% of the mice. No such entity was 
observed in controls receiving isologous lymphoid 
tissue. 








Tsaltas 


1813. SYNERGISM AND ANTAGONISM OF HYPER- 
CHOLESTEREMIA AND HYPERVITAMINOSIS D 
IN EXPERIMENTAL ATHERO-ARTERIOSCLE- 
ROSIS. Richard E. Trueheart,* George M. Hass, 
Ann Hemmens* and Marjorie Counts.* Presby- 
terian-St. Luke's Hosp., Chicago, Ill. 
Permutation of hypervitaminosis D and dietary 

hypercholesterolemia in rabbits led to the following 

conclusions. Hypervitaminosis D produced medial 
degeneration and calcification with fibrous intimal 
proliferation. Hypercholesterolemia produced lipid 
intimal plaques. The distribution of disease in both 
conditions was similar in some arteries but not in 
others. When hypercholesterolemia was induced 
during early hypervitaminosis D, lipids accumulated 
rapidly and electively at sites of active fibrous 
intimal proliferation but not at sites of active medial 
calcification. When hypervitaminosis D was induced 
during well-established hypercholesterolemia, medial 
calcification and fibrous intimal proliferation in 
arteries ordinarily susceptible to both diseases were 
inhibited while lipid deposition became conspicuous 
in arteries ordinarily involved only by hyper- 
vitaminosis D. After calcific medial disease was 
well established, the superposition of hypercholesterol- 
emia led to accelerated resorption of calcium from 
the media while overlying preformed fibrous intimal 
plaques often showed less susceptibility to lipid 
deposition than adjacent normal intima. All chronic 
forms of separate or combined arterial disease 
eventually showed a decreasing rate of progression 
with increasing time. This was due partly to 
repairative tissue reactions but mostly to undisclosed 
mechanisms which with increasing time created 
increasing resistance of the animal to undesirable 
effects of hypercholesterolemia and/or hyper- 
vitaminosis D. These observations may bear upon 
reasons for variations in athero-arteriscle1 otic 
lesions in different people. 








1814. BIOCHEMICAL ASPECTS OF THE PAPAIN 
INDUCED CHANGES IN CARTILAGE. Theodore I. 
Tsaltas (intr. by Lewis Thomas). Dept. of Pathol- 
ogy, New York Univ. College of Medicine, New 
York City. 

The reversible morphologic changes observed in 
cartilage following the intravenous injection of papain 
in rabbits (L. Thomas, J. Exper. Med., 104:245, 1956) 
have been investigated from the biochemical point of 
view. Thus 24 hr after the injection of papain, the 
amount of mucochondroitin sulfate (M.C.S,) isolated 
from the ear cartilage was 35-40% lower than that in 
the control animals. The S35 activity in the isolated 
M.C.S, decreased by approximately 30%. The S35 
activity in the organic and inorganic fractions of the 
serum increased considerably, the most marked being 
the increase in the organic fraction. Urinary excre- 
tion of glucuronic acid and S35 containing compounds 
increased in the same period manyfold. In a large 
series of experiments, animals were sacrificed at 
regular time intervals after the injection of papain in 
order to follow the rate of these changes. Thus the 
maximum depletion of M.C.S, from cartilage occurred 
12 hr after the injection. This depletion was main- 
tained for 24 hr, thereafter increasing gradually to 
normal levels after 60 hr. The S35 activity in the 
serum organic and inorganic fractions reached a 
maximum at the same time that the depletion of the 
cartilage M.C.S. was maximal, A very important 
change was observed in the Hexozamine:N2 ratio of 
the M.C.S. This increased markedly and reached the 
highest point 24 hr after the injection of papain and 
returned to approximately the normal levels 60 hr later. 


Tullis 462 


1815. RADIATION-INDUCED ABNORMALITIES IN 
DIVIDING HUMAN CANCER CELLS GROWN IN 
TISSUE CULTURE (MOTION PICTURE). John L. 
Tullis. Cancer Research Inst., New England 
Deaconess Hosp., Boston, Mass. 

Tissue obtained originally from a patient with 
undifferentiated carcinoma of the thyroid has been 
maintained by serial transplantings in the hamster 
cheek pouch. Tumors so propagated serve as an 
abundant source of material for tissue culture 
explants. Tumor fragments taken from the hamster 
cheek pouch at appropriate intervals are grown on 
glass in artificial media using the flying-coverslip- 
roller-tube technique. After 5-12 days growtha 
coverslip containing several explants is examined in 
its own nutrient medium in a specially constructed 
chamber which is adaptable to the mechanical stage 
of a microscope. Phase contrast optics used in con- 
junction with time-lapse cinephotomicrographic 
apparatus allow the investigator to keep selected 
living cells under constant observation. An apparatus 
has been devised for subjecting cultures to beta 
radiation while they are in the observation chamber 
on the stage of the microscope which is contained 
within a constant temperature enclosure. Selected 
doses of radiation can be given in very brief periods 
of time under environmental conditions similar to 
those to which the cultures have become adapted 
during the course of their existence and growth in 
the test tube. Numerous abnormalities have been 
noted in the dividing cells following irradiation. These 
include prolongation in the mitotic time schedule and 
the production of bizarre anaphase, telophase and 
daughter forms. Many types of abnormal division are 
illustrated. 


1816. INHIBITION BY SPLENECTOMY OF DEVELOP- 
MENT OF RADIATION-INDUCED MYELOID 
LEUKEMIA, Arthur C. Upton and Frances F. 
Wolff.* Biology Div., Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

Since the development of radiation-induced myeloid 
leukemia in RF mice was found to be greatly inhibited 
by removal of the spleen before irradiation (Proc. 

Am. Assoc. Cancer Res., 2:257, 1957), the effects of 

splenectomy after irradiation were investigated. Male 

mice of the RF strain were exposed at 10 wk of age to 

300 r of whole-body 250-kvp x-rays, administered in 

a single treatment at about 80 r/min. Additional mice 

of the same age, sex and strain were splenectomized 

or sham-splenectomized either 1 wk before or 1 month 
after irradiation. The incidence of myeloid leukemia 
in the various treatment groups, each of which con- 
tained 60-70 mice, is as follows: nonirradiated, intact 

(controls), 7%; irradiated, intact, 53%; irradiated, 

presplenectomized, 5%; irradiated, postsplenectomized, 

16%; irradiated, sham-presplenectomized, 26%; 

irradiated, sham-postsplenectomized, 48%. The 

incidence of thymic lymphomas in the same groups, 

respectively, is as follows: 2, 8, 5, 7, 16 and 7%. 

From these results, it is clear that splenectomy 

inhibits the induction of myeloid leukemia, even when 

performed as late as 1 month after irradiation, 
although less markedly than when performed before 
irradiation. 
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1817. INFLUENCE OF HIGH ALTITUDE ON PUL- 
MONARY CAPILLARIES OF GUINEA PIGS AS 
DEMONSTRATED WITH A NEW TECHNIC. 
Enrique Valdivia and Ward Olson (intr. by D. 
Murray Angevine). Dept. of Pathology, Univ. of 
Wisconsin, Madison. 

Study of the pulmonary capillary bed in vivo 
requires both an exposed and immobilized lung. 
Under general anesthesia a tracheotomy and tracheal 
intubation were performed. Artificial ventilation 
with Oj was maintained before and after right 
thoracotomy to expose the lung. Then a constant flow 
of O, was maintained under 10 cm of water pressure 
to immobilize the lung. Under these experimental 
conditions values of O. and CO2 content cf the blood 
were determined. The oxygen content remained about 
normal, but after 10 min of immobilization of the lung 
the CO, content rose 10-15 volumes % in both arterial 
and venous blood. The observations on the capillaries 
were made through the pleural surface with a monoc- 
ular compound microscope with an attached vertical 
illuminator. This illuminator is similar to the one 
used in the metallurgic type of microscope. Using 
this method, the lungs of guinéa pigs subjected to a 
simulated altitude of 18,000 ft for 5-8 months con- 
tained more and larger capillaries than the lungs of 
control animals. (Aided by a grant from Muscular 
Dystrophy Assns. of America, Inc.) 








1818. HYPERSENSITIVITY MYOCARDITIS IN 
RABBITS AND SWINE. Peter W. Vanace,* John 
McGrath* and Bernard M. Wagner. Dept. of 
Pathology, Children's Hosp. of Philadelphia and 
Veterinary School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Previous studies have indicated that the collagen 
fibers and ground substance of human cardiac con- 
nective tissue are primarily altered in the evolution 
of the classic Aschoff body. Experimental attempts 
to study the reactivity of animal cardiac connective 
tissue have been limited to the development of a 
hypersensitive state. Antigenic materials such as 
meningococcal endotoxin, E. coli lipopolysaccharide 
and horse serum were administered i.v. to young 
rabbits at varying intervals. By the histologic and 
histochemical criteria used to define the human 
Aschoff body, such lesions were not observed in the 
rabbits. The experiments were repeated using young 
swine because of previous work suggesting their 
cardiac anatomic similarity to man. During the 
period of sensitization, blood samples were obtained 
for electrophoresis and antibody determinations. 
EKGs were also obtained. The response of cardiac 
connective tissue to antigenic stimulation shows 
striking species differences. Relationship of the 
changes observed to pathogenesis of human rheumatic 
carditis will be presented. 
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1819. INTRACELLULAR ENZYME DISTRIBUTION 
PATTERNS OF MOUSE PANCREAS, Julian L. van 
Lancker and Gene A. Morrill.* Depts. of Pathology 
and Biochemistry, Univ. of Utah College of Medi- 
cine, Salt Lake City. 

The intracellular distribution of cytochrome oxi- 
dase, amylase, acid phosphatase, deoxyribonuclease, 
ribonuclease, DNA, RNA and nitrogen was studied in 
the nuclear and the cytoplasmic fractions obtained by 
differential centrifugation of sucrose homogenates of 
mouse pancreas. The cytoplasmic extract was divided 
into 8 pellets by sedimenting its particulate con- 
stituents at centrifugal forces ranging from 1.2 x 104 
to 6 x 10° g/min. A comparable intracellular 
distribution was found for amylase and ribonuclease. 
The specific activities for both enzymes (activity per 
mg of nitrogen) were highest in the fraction containing 
the zymogen granules. However, this fraction con- 
tained only 15% of the total enzyme activity. The 
remaining activity was distributed among all other 
cytoplasmic fractions with a high proportion in the 
microsomal and post-microsomal fractions. Although 
the specific activities of these particulates were about 
half of the specific activity of the zymogen granules, 
they contained 40% of the total enzyme activities. The 
specific activities of acid phosphatase and deoxy- 
ribonuclease were highest in the heavy mitochondrial 
fractions which contained 35% of the total enzyme 
activities. The remainder of these activities was 
distributed as follows: 10% in the light mitochondrial 
fraction, 30% in the microsomal and post-microsomal 
fractions, and 25% in the supernatant. The intracel- 
lular distribution of cytochrome oxidase was analogous 
to its distribution in other tissues; 80% of the enzyme 
activity was associated with the heavy mitochondrial 
fractions. In general, recovery of each enzyme 
activity by summation of the activity of the individual 
fractions was quantitative, with the exception of 
icp in which the recovery averaged 
135%. 


1820. IMMUNOHISTOCHEMICAL ANALYSIS OF 
"FIBRINOID" IN HUMAN AND EXPERIMENTAL 
CONDITIONS, Jacinto J. Vazquez (intr. by F. J. 
Dixon). Univ. of Pittsburgh, Pittsburgh, Pa. 
Human and experimental lesions of diseases char- 

acterized by the presence of "fibrinoid"' were studied 

for their gamma globulin, fibrinogen and albumin 
content by means of the fluorescent antibody technique 
of Coons et al. On the basis of our observations it 

was possible to separate the human diseases in 2 

groups: I) those characterized by generalized intra- 

vascular coagulation phenomena, namely thrombotic 
thrombocytopenic purpura and abruptio placenta; and 

II) those commonly included as "collagen diseases," 

namely systemic lupus erythematosus and rheumatic 

fever. The experimental models studied for the above 

2 groups were: Ia) the generalized Shwartzman 

phenomenon; and Ila) serum sickness—both in the 

rabbit. It was found that "fibrinoid" in both human 
and experimental conditions characterized by 
generalized intravascular coagulation showed con- 
centrations of "fibrinogen" with little or no albumin 
or gamma globulin. On the other hand, the lesions in 
systemic lupus erythematosus and rheumatic fever, 
as well as in experimental serum sickness, contained 
concentrations of gamma globulin with little or no 
fibrinogen or albumin. It is suggested that a differ- 
ent composition of the fibrinoid in the above studied 
diseases might indicate a different pathogenesis for 
the diseases of these 2 groups. These findings further 
indicate the non specific biochemical mature of 
fibrinoid. 








Wachstein 


1821. LIGHT AND ELECTRON MICROSCOPIC 
PATHOLOGY OF EXPERIMENTAL AMINO- 
NUCLEOSIDE NEPHROSIS: RELATION TO 
NEPHROSIS IN MAN. Robert L. Vernier, B. W. 
Papermaster* and R. A. Good. Univ. of Minnesota, 
Minneapolis. 

Electron microscopy of kidney biopsies from 
children with nephrotic syndrome reveals character - 
istic distortion of glomerular epithelial cell foot 
processes. An investigation of the light and electron 
microscopy of one form of experimental nephrosis 
is herein reported. Daily subcutaneous injection of 
rats with approximately 1.5 mg of aminonucleoside 
(6 dimethylaminopurine-3 amino- d-ribose) results 
in severe proteinuria beginning at approximately the 
7th day. Hypoalbuminemia, hypercholesterolemia, 
ascites and generalized edema are uniformly present 
14 days after injections are started. Animals were 
sacrificed serially at intervals after initiating injec- 
tions. Tissues were prepared by standard methods 
for light and electron microscopy. Control animals 
received saline injections. Significant light micro- 
scopic organ pathology was limited to renal tubules of 
animals treated 7 or more days. Eosinophilic casts 
and progressive tubular dilitation and atrophy were 
observed thereafter. No significant glomerular 
changes were noted. Electron microscopy of kidneys 
of animals treated for 7 or more days, however, 
showed profound changes in the glomerular epithelial 
cell layer. Progressive distortion of epithelial cell 
cytoplasm into broad masses adjacent to the base- 
ment membrane was noted, and foot processes were 
virtually absent by the 18th day. The appearance of 
smudging of foot processes was correlated well with 
onset of severe proteinuria. (Supported by grants from 
PHS, Amer. Heart Assn., Minnesota Heart Assn. and 
Hill Family Fndn.) 





1822. ENZYMATIC HISTOCHEMISTRY OF 
ETHIONINE INDUCED LIVER CIRRHOSIS AND 
HEPATOMA, Max Wachstein and Elizabeth 
Meisel.* Dept. of Pathology, St. Catherine's 
Hosp., Brooklyn, N. Y. 

Rats were kept on a complete ration supplemented 
with 0.5% dl-ethionine for up to 330 days; 11 animals 
surviving from 265-330 days showed multicentric 
liver carcinoma, as first described by Farber. 
Attempts to transplant these tumors to x-ray and 
cortisone treated rats were unsuccessful. Animals 
were sacrificed at various time intervals and 
enzymatic histochemical staining reactions were 
done on fresh and formalin fixed frozen sections, 
Techniques for succinic dehydrogenase, (DPN) 
diaphorase, non-specific alkaline and acid phosphatase, 
glucose-6-phosphatase, 5-nucleotidase, adenosine 
triphosphatase and non-specific glycerophosphatase at 
pH 7.2, and for esterase and glucuronidase were used. 
Regenerating liver cells arranged in a pseudolobular 
fashion showed positive staining reactions compara- 
ble, and occasionally even greater, to those in normal 
liver cells. The zonal distribution of the normal 
liver as, for instance, greater succinic dehydrogenase 
activity in periportal cells, was however lost. Areas 
of cholangiofibrosis showed a distinctly different 
staining pattern. In carcinomatous areas alkaline 
phosphatase activity was often increased within the 
cellular components, but the typical staining of the 
bile canaliculi, regularly seen in normal liver cells 
with the ATPase technique, was absent. The "oval 
cells" so abundant in the earlier phases of the 
ethionine injury are characterized by marked enzymatic 
deficiencies as compared to the surrounding liver 
cells. Findings will be discussed with reference to 
the pancreas. (Aided by Grant A-688 of PHS.) 
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1823. NATURE OF AMYLOID. Bernard M. Wagner. 

Dept. of Pathology, Children's Hosp. of Philadel- 

phia and Dept. of Pathology, Univ. of Pennsylvania 

School of Medicine, Philadelphia. 

Previous studies have indicated that amyloid is 
composed of a variety of substances. Histochemical 
analysis has strongly suggested the presence of acid- 
mucopolysaccharide and protein. A variety of histo- 
chemical studies have failed to reveal the presence of 
enzymes or lipid materials in human amyloid. Uti- 
lizing the fluorescent antibody technique, gamma 
globulin has been localized in amyloid deposits. 
Direct chemical analysis of amyloid obtained from 
liver tissue at post mortem, utilizing prevously 
established methods, shows the presence of small 
quantities of carbohydrate material and much larger 
quantities of protein. Electrophoretic studies of the 
same material has produced variable results. The 
histochemical, immunohistochemical and direct 
chemical analyses of human amyloid will be presented 
as regards possible pathogenesis. 


1824. DIETARY PROTEIN AND SERUM GLYCO- 
PROTEINS. Henry E. Weimer and Hisako 
Nishihara (intr. by E. L. Nelson). Dept. of 
Infectious Diseases, Univ. of California Med. 

Ctr., Los Angeles. 

The influence of the protein level of the diet on the 
concentration and distribution of serum glycoproteins 
has been investigated in Sprague-Dawley rats. Adult 
males weighing approximately 400 gm were maintained 
on a protein-free diet until they had lost 25% of their 
weight. They were then repleted with isocaloric diets 
containing 8, 17, 27, 40 and 64% casein. When their 
original weight was attained, the animals were 
exsanguinated. The serum levels of total glyco- 
protein, seromucoid, albumin polysaccharide, globulin 
polysaccharide, total protein, albumin, and globulin, 
and the hemoglobin and hematocrit values of blood 
were determined. Hemoconcentration and hemodilution 
were observed after depletion and repletion, respec- 
tively. Significant decreases in all serum constituents 
with the exception of the components of the albumin 
fraction followed depletion. Following repletion, the 
serum levels of the protein-bound carbohydrates with 
the exception of seromucoid returned to normal in 
rats on diets containing 17% or more of protein. Total 
serum proteins for these groups, however, were 
significantly increased above normal values due to the 
elevation of the serum globulins. Polysaccharide: 
protein ratios for the globulin fractions of all repleted 
groups were significantly decreased. 
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1825. BEHAVIOR OF DRUG-RESISTANT PSIT- 
TACOSIS VIRUS IN CHICK EMBRYO ENTO- 
DERMAL CELL CULTURES. E. Weiss* and 
F. B. Gordon, Naval Med. Research Inst., 
Bethesda, Md. 

Cell cultures were prepared (Weiss and Huang, J. 
Infec. Dis. 94:107, 1954) by explanting to cover slips 
from the entodermal layer of 4-day chick embryos, 
A monolayer of large epithelial cells develops which 
is susceptible to infection with psittacosis virus. 
Staining of the preparation at appropriate invervals 
after inoculation allows recognition of infectec cells. 
This report describes the effect of sulfadiazine and 
chlortetracycline in this culture system on strains 
of virus defined as susceptible or resistant to these 
drugs in embryonated egg tests. With strain 6BC, 
susceptible to both drugs, growth is greatly 
depressed, although not completely, in the presence 
of sulfadiazine (.125 mg/ml). In contrast, sulfa- 
diazine exerts very little effect on growth of the 
sulfadiazine-resistant strain, Sa-r. Chlortetra- 
cycline (.02 mg/ml) completely inhibits growth of 
both 6BC and Sa-r. The chlortetracycline-resistant 
strain, Ctc-r, grows less vigorously than the other 
two and is markedly inhibited, although not completely, 
by sulfadiazine.’ Chlortetracycline delays growth, 
but does not prevent infection of the cells with Ctc-r, 
except with low concentrations of virus. Strain SaCtc- 
r, resistant to both drugs, grows in the presence of 
either drug alone or when both are present. The 
results obtained with this system confirm those 
derived from chick embryo tests, and provide addi- 
tional information on the drug susceptibilities of 
psittacosis viruses. 


1826. ELECTRON MICROSCOPY OF HUMAN 
MALIGNANT MELANOMA, S. R. Wellings and 
Benjamin V. Siegel (intr. by Henry D. Moon). 

Dept. of Pathology, Univ. of California Med. 

School, San Francisco. 

Human malignant melanoma from metastatic skin 
nodules, lymph nodes and tissue culture was examined 
by electron microscopy, utilizing standard techniques 
of OsO, fixation, methacrylate embedding and thin 
sectioning with glass knives. Cell organelles were 
qualitatively the same as those previously described 
for diverse types of normal and pathological cells. 
Melanin granules were characterized by a high elec- 
tron density, exceeding that of any other cellular 
components. Malignant melanocytes could be 
distinguished from melanophages by the presence 
of large nuclei and nucleoli and relative uniformity 
of granules in any given cell; the internal structure 
of the granules was lamellated or coarsely particulate, 
Melanophages, on the other hand, contained smaller 
nuclei and nucleoli and granules of different sizes 
within the same cell; the internal structure of the 
granules was without lamellae and consisted of minute 
particles of varying sizes. The evidence indicates 
that melanin granules originate diffusely throughout 
the endoplasmic reticulum, rather than in the Golgi 
apparatus or by conversion of mitochondria. (Sup- 
ported by ACS Institutional Grant 43 and PHS Grant 
CRTY 5029.) 
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1827. FRACTIONAL ANALYSIS OF EXPERIMENTAL 
WOUND FLUID. Betty N. White,* M. R. Shetlar* 
and John A. Schilling. Depts. of Surgery and Bio- 
chemistry, Univ. of Oklahoma School of Medicine, 
Oklahoma City. 

In earlier studies by Schilling et al. (Surg. Gynec. 

& Obst. 96:143, 1953) methods were ere developed for 

observing the wound healing process by using stain- 

less steel wire mesh cylinders implanted subcuta- 
neously in guinea pigs and rats and collecting the 

fluid present at the wound site. In this study a 

surgical technique was developed using dogs where 

as many as 20 cylinders were implanted along the 
back and subsequently removed at time sequences of 

1, 14, 21 and 28 days. Investigations were made of 

the wound fluid and regenerating tissue found inside 

the cylinders and also the serum of the wounded 
animal. Glycoprotein and protein studies were made 
by strip paper electrophoresis methods as described 
by Shetlar et al. (Proc. Soc. Exper. Biol. & Med. 

93:44, 1956). Wound fluid and serum were found to be 

qualitatively similar with respect to their electro- 

phoretic patterns. Total protein and glycoprotein 
decreases with time in the wound fluid and quanti- 
tative differences were found between serum and 
wound fluid in protein and glycoprotein content of 
some of the electrophoretic fractions. Methods were 
developed for investigating the neutral and acid poly- 
saccharide contents of the regenerating tissue. 

Preliminary findings indicate that an increase of acid 

polysaccharide occurs in the regenerating tissue. 

(Project supported by Dept. of the Army, Contract 

No. DA-49-0007-MD-747.) 











1828. NATURE OF DIETARY FAT AND PATTERN 
OF HEPATIC LIPOSIS IN CHOLINE-DEFICIENT 
MICE, W. Lane Williams, John B. Cardle* and 
Roland D. Meader.* Dept. of Anatomy, Univ. of 
Minnesota, Minneapolis. 

Young adult mice were fed a choline-deficient diet 
for 1-30 days. Cytoplasmic fat of hepatic parenchyma 
was studied in frozen sections stained with Sudan dyes. 
Dietary fat included lard, synthetic saturated (tri- 
palmitin, trimyristin, and trihexanoin) and unsaturated 








| (triolein) triglycerides. With lard or triolein at 40% 


levels the initial liposis was centrilobular and involved 
entire lobules within 72 hr. Results with 28% triolein 
plus 12% of the saturated triglycerides were similar 

to those with lard (and also the 40% level of triolein). 
When dietary fat consisted of a 40% level of saturated 
triglycerides complete lobular liposis was not attained 
and sudanophilia was concentrated in peripheral zones. 
A dietary level of 14% unsaturated triglyceride (tri- 
olein) plus 26% of saturated triglycerides (tripalmitin 
13% and trimyristin 13%) produced an irregular pat- 
tern of liposis that did not involve entire lobules. No 
renal or cardiovascular lesions were observed. The 
compounds used here permit no precise analysis of 

the influence of the composition of the fats in relation 
to degree of saturation or number of carbon atoms. 
Results may not be comparable to those obtained when 
younger animals of a different species (rats) are used. 





Wilson 


1829. ELECTRON MICROSCOPY OF EARLY 

EFFECTS OF ALLOXAN ON THE PANCREAS 

OF RABBITS. Joe R. Williamson* and Paul E. 

Lacy. Dept. of Pathology, Washington Univ., St. 

Louis, Mo. 

Adult rabbits of both sexes were injected intra- 
venously with 200 mg of alloxan/kg of body weight. 
They were killed at 5, 15, 30 min, 1, 1 1/2, 2, 5, 12, 
24 and 144 hr after the injection of alloxan. Portions 
of the tail of the pancreas were fixed in 1% osmic 
acid for electron microscopy and the remainder was 
processed for light microscopy. An increase in the 
number of beta granules was evident at 5 min. 
Numerous, small vacuoles containing distinct 
granules and remnants of granules were observed 
in the beta cells at 15-30 min. The first distinct 
degenerative change was vacuolization of the mito- 
chondria at 2 hr. Disintegration of the plasma and 
nuclear membranes was apparent at 5 hr. Numerous 
macrophages phagocytizing necrotic debris were 
present at 12 and 24 hr. Beta granules could not be 
identified in the debris. Perinuclear fibrillar material 
was still present in the necrotic beta cells. Alpha 
cells appeared normal throughout the period of 
observation. Small islets composed of normal- 
appearing alpha cells and degranulated beta cells 
containing perinuclear fibrillar material were 
observed at 6 days. Pancreatic acini contained 
numerous lipid droplets at this time. The endothelial 
cytoplasm and its associated basement membranes 
were apparently not affected by alloxan. 





1830. ROLE OF CHOLANGIOLES IN A DIETARY 
INJURY AND REPAIR OF THE LIVER OF THE 
MOUSE, J. Walter Wilson and Elizabeth H. 
Leduc.* Dept. of Biology, Brown Univ., Provi- 
dence, R. I. 

Young mice fed a complete diet with 1% added 
methionine mixed with an equal amount of bentonite 
fail to grow and develop a strikingly abnormal liver. 
Scattered cells become necrotic while others become 
greatly enlarged. Cholangioles become conspicuous 
in the portal region and continue to proliferate. At 
60 days all the parenchymal cells are enlarged and 
cholangioles are abundant between them. Lumens of 
the cholangioles are continuous with the bile canaliculi 
of the remaining cells. Mitosis occurs throughout 
their length. They are too numerous to be the original 
terminal ductules. Either the cholangioles grow into 
the parenchyma or some of the parenchymal cells thin 
down to become cholangiole cells. We have no critical 
evidence for either possibility. When the mice are 
returned to a normal diet, growth is resumed and the 
normal architecture of the liver restored. The 
enlarged cells drop out gradually and individually 
while new small parenchymal cells develop from 
cholangiole cells. These develop into clusters that 
become confluent and reestablish the lobular pattern. 
Each cluster seems to represent a functional unit of 
Rappaport. This liver injury and repair will be dis- 
cussed from the point of view of the concept of 
stability of cell types. 
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1831. EFFECTS OF DIETARY PROTEIN, CHOLES- 
TEROL, ALPHA-TOCOPHEROL AND CHOLINE 
DEFICIENCY ON RAT CORONARY LIPID 
DEPOSITION. Robert W. Wissler, Marjorie A. 
Schroeder, * Merle S. Moskowitz* and Richard 
Rasmussen.* Dept. of Pathology, Univ. of Chicago, 
Chicago, Ill. 

In previous experiments Wissler et al. and Jones 

et al. (Arch. Path. 57:333, 1954; ibid. 63:593, 1957) 

have described some of the factors which influence 

the level of blood lipids and the development of 
atheromatous and lipomatous lesions in coronary 
arteries of the rat. In this experiment several 
additional dietary components which affect fatty 
coronary artery deposits were evaluated. Four 
groups of 24 middle-aged male rats were each fed 
diets high in lard and containing varying quantities of 
protein, cholesterol, choline and alpha-tocopherol. 

Two groups of 24 rats each were fed a low methionine 

ration, with and without choline (Hartroft et al. Proc. 

Soc. Exper. Biol. & Med. 81:384, 1952). In general 

the animals receiving the high fat diet all showed 

moderate elevation of blood cholesterol concentration 
and cholesterol-phospholipid ratios. Lowering the 
protein in the ration increased the ratio further; 
additional dietary cholesterol and choline increased 
both the blood cholesterol and the ratio and addition 
of alpha-tocopherol had little effect on the blood lipid 
chemistries. The rats receiving the low methionine 
ration with or without choline maintained a low blood 
cholesterol level and a low ratio. They showed no 
lipid in coronary arteries in spite of severe choline 
deficiency. Fatty coronary artery lesions appeared in 
all of the other groups and their incidence and severity 
will be correlated with the chemical findings in this 
experiment and with results of other experiments. 

(Supported by PHS #H-2174.) 
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1832. EYE LENS INJURY INDUCED BY HOMOLO- 
GOUS ANTIBODY. Don C. Wood and Leo Massi 
(intr. by Russell S. Jones). Ft. Douglas VA Hosp. 
and Dept. of Pathology, Univ. of Utah College of 
Medicine, Salt Lake City. 

Antibodies were formed in female rabbits by 
intravenous and intra-peritoneal injections of sterile 
rabbit eye lens solutions. When the antiserum gave a 
positive precipitin reaction at a dilution of 1:500, the 
rabbits were bred and intravenous injections were 
continued until the 25th day of pregnancy. Another 
group of female rabbits were bred; however, these 
had not previously been immunized with lens protein, 
Between the 5th and 13th days of pregnancy, these 
animals received intravenous injections of immune 
gamma globulin which again gave a good precipitin 
titer. It was observed that both treatments gave 
progeny which showed lens injury; however, incidence 
of injury was greatest in the animals treated with the 
gamma globulin fraction. Control animals injected 
with sterile solutions of saline, normal rabbit serum, 
normal gamma globulin and other crystalline proteins, 
i.e., catalase, hemoglobin and egg albumin failed to 
induce the lesion produced by immune antibody. The 
formation of this injury appears to be related prima- 
rily to the titer and quantity of antibody used, and to 
the period of injection following conception. (Aided 
by PHS Grant B-984(R).) 
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1833. EFFECT OF SULFAGUANIDINE AND MEAT 

MEAL ON THYROID ACTIVITY. C.J. Ackerman, 

N. O. Price and J. R. Rooney (intr. by R. W. 

Engel). Dept. of Biochemistry and Nutrition, 

Virginia Polytechnic Inst., Blacksburg. 

Growth is inhibited when rats are fed 1% sulfa- 
guanidine but this can be prevented or reversed by the 
concomitant feeding of meat meal. The instability of 
meat meal activity to alkali suggests that thyroxine 
is not the growth promoting agent. Although rats 
grow normally when fed sulfaguanidine plus meat 
meal, hostological examination of the thyroid glands 
reveals a marked hyperplastic condition similar to 
that observed in animals fed only sulfaguanidine. 
Also, thyroid weights are 2-3 times that of normal 
rats. Total iodine of the tyroid and protein bound 
iodine of the blood are lower in rats fed sulfaguani- 
dine plus meat than either normal or sulfaguanidine- 
fed rats. Hog stomach, hog pancreas and hog intes- 
tine are the only tissues tested which possess growth 
promoting activity. It is tentatively suggested that 
the thyroid hormone normally stimulates the produc- 
tion of some factor in the pancreas or small intestine 
which in turn, affects metabolism. Goitrogenic agents 
inhibit the synthesis of thyroid hormone and thus 
inhibit the production of the factor in the pancreas or 
intestinal tract. 





1834. EFFECTS OF GAMMA RADIATION AND HEAT 
ON CERTAIN NUTRIENTS IN GROUND BEEF. 
H. D. Alexander* and W. D. Salmon. Depts. of 
Animal Husbandry and Nutrition, Agricultural 
Exper. Station, Alabama Polytechnic Inst., Auburn. 
Previous work by this laboratory (Fed. Proc. 
15:180, 1956) has shown that some of the water soluble 
vitamins in raw beef are destroyed in varying amounts 
by gamma radiation and that others are resistant. 
Further studies were made with raw beef irradiated 
at 2.79 megarad. As indicated by biological (rat 
growth) and microbiological assays, pantothenic acid 
was resistant to the destructive effects of this level 
of radiation; methionine (microbiological assay) ap- 
peared to be stable; and, as indicated by microbio- 
logical assays, approximately 40% of the vitamin B,. 
was destroyed. Results from studies on the total 
effect of radiation and heat treatments show that a 
very large portion of the thiamine was destroyed by 
this combination, radiation being the major destruc- 
tive factor. Riboflavin was much more resistant to 
this combination treatment than was thiamine. (Sup- 
ported in part by Dept. of the Army, SGO, Contract 
No. DA-47-007-MD- 543.) 
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1835. PROTEIN EFFICIENCY DETERMINATION. 

J. B. Allison and R. W. Wannemacher, Jr.* Bureau 

of Biological Research, Rutgers Univ., New 

Brunswick, N. J. 

The protein efficiencies (gm gained in body wt/gm 
nitrogen intake) have been determined for a number 
of dietary protein sources such as casein, fish meal, 
cottonseed meal, cereals and wheat gluten, protein 
sources which represent different patterns of amino 
acids. These determinations involved the establish- 
ment of curves between protein efficiencies and 
nitrogen intakes in male and female rats. The shapes 
of the curves were correlated with the pattern of 
essential amino acids by assuming a mathematical 
relationship between efficiency and the nitrogen avail- 
able for growth, the concentration of a limiting essen- 
tial amino acid and a maximum rate of growth in- 
herent in the animal. The curve had a sharp peak, 
representing a critical nitrogen intake for maximum 
efficiency when the protein supplied a pattern of 
amino acids optimum for maximum rate of growth. 

A marked deficiency in an essential amino acid, such 
as the deficiency of lysine in wheat gluten, resulted 
in a low and relatively constant efficiency over a 
wide range of nitrogen intakes. Evidence for differ- 
ences in the rates of filling of some tissue protein 
compartments was obtained. The effect of the mag- 
nitude of the protein reserves on reproduction and 
lactation also was partly evaluated. 





1836. DIETARY ASCORBIC ACID AND SERUM 
CHOLESTEROL. Joseph T. Anderson, Francisco 
Grande* and Ancel Keys.* Lab. of Physiological 
Hygiene, Univ. of Minnesota, Minneapolis, and 
Hastings State Hosp. 

Last year we reported that ascorbic acid (1.0 gm 
daily) and safflower oil (30 gm daily) when fed to- 
gether to men produced a lowering of serum choles- 
terol (Fed. Proc. 16:380, 1957). This relationship 
has been further investigated by feeding with and 
without an ascorbic acid supplement (1.0 gm/day) 
diets in which linoleic acid rich oils (100 gm safflower, 
or 100 gm corn oil/day) were substituted for an 
equivalent amount of the ordinary meat and dairy 
fats in a "normal" American diet containing a total 
of 140 gm of fats. The ascorbic acid supplement was 
given to haif of the men receiving each oil during the 
first 3 wk and to the others during the last 3 wk. The 
subjects were 24 physically heaithy schizophrenic 
men aged 41-66 yr. The mean effect of adding 
ascorbic acid on serum cholesterol was +3.6 mg/100 
ml (SE = +4.2) in the safflower oil group and +0.7 mg 
(SE = +2.6) in the corn oil group. These effects are 
without statistical significance. The change from 
meat and dairy fats to these linoleic acid rich oils 
produced large decreases in serum cholesterol con- 
centration but no statistical difference between the 
effects of the two oils was demonstrated. Consider- 
ing these more critical experiments it is concluded 
that giving a supplement of ascorbic acid has no 
effect on serum cholesterol in any of the diets 
examined. 
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1837. SPARING EFFECT OF COTTONSEED OIL 
AND CERTAIN OF ITS COMPONENTS ON PRO- 
TEIN CATABOLISM. Lotte Arnrich and Lillian 
Ann Vesely.* Home Economics Research, Iowa 
Agricultural Exper. Station, Ames. 

Previous reports from this laboratory have shown 
that dietary fats may reduce endogenous protein catab- 
olism under conditions of protein deprivation com- 
bined with semistarvation in adult rats. Of the dif- 
ferent dietary fats tested cottonseed oil seemed to 
have the greatest capacity for reducing nitrogen 
losses under these experimental conditions. Follow- 
ing fractionation the residue obtained after the removal 
of the nonsaponifiable fraction of cottonseed oil 
proved to exert a protective action equivalent to that 
of the original fat. Further experiments were de- 
signed to ascertain whether the degree of unsaturation 
of cottonseed oil or its linoleic acid content might be 
the active principle. Consequently samples of cotton- 
seed oil partially hydrogenated to give iodine values 
of 100, 90 and 70 were tested. All fats were found to 
be as effective as the original cottonseed oil sample. 
In a subsequent series linoleic acid was incorporated 
into diets at a level corresponding to 50% of the die- 
tary fat. The balance of the fat constituent was 
derived from coconut oil which is naturally highly 
saturated. The fat mixture containing linoleic acid 
seemed slightly more effective in reducing nitrogen 
losses than cottonseed or coconut oil. However it 
was not possible to attribute the nitrogen sparing 
effect of cottonseed oil observed under conditions of 
protein and calorie deprivation to a specific consti- 
tuent or configuration of the fat. 





1838. RELATION OF URINARY CREATININE AND 
VITAMINS TO NUTRITIONAL STATUS IN PRE- 
SCHOOL CHILDREN. Guillermo Arroyave, Harold 
Sandstead, and Ralph Schumacher (intr. by R. L. 
Squibb). Inst. of Nutrition of Central America and 
Panama, Guatemala. 

Eight children 3-6 yr (low-income families) with 

the following estimated dietary intakes: 30 gm pro- 
tein; 11 gm fat; 1032 cal.; 0.44 mg riboflavin; 5.6 mg 
niacin; 21 mg ascorbic acid (Group A) were compared 
with 8 children 2-5-1/2 yr (upper income families) 
whose reported diets provided daily: 68 gm protein; 
19 gm fat; 1846 cal.; 2.98 mg riboflavin; 9.9 mg 
niacin; 110 mg ascorbic acid (Group B). Individuals 
of A were markedly lighter and shorter than those of 
B. Group A excreted 140 mg creatinine and 31 mg 
creatine in 24 hr. The corresponding excretions for 
Bwere 286 and 118 mg. Creatinine excretions in 
mg/kg body weight were for A, 11.1 and for B, 15.6, 
and per cm body length, 1.5 and 2.8 mg respectively. 
Urinary 24-hr vitamin excretions of A and B were: 
riboflavin, 68 and 724 ug; N-methyl-nicotinamide, 
0.7 and 2.6 mg; ascorbic acid, 8 and 24 mg. Ex- 
pressed per gm of creatinine, differences were mi- 
nimized but not eliminated. Urinary xanthurenic acid 
and N-methyl-nicotinamide measurements in both 
groups before and after a load-dose of tryptophan 
failed to reveal B, deficiency. Five children hos- 
pitalized with kwashiorkor showed very reduced 

urinary creatinine (6.7 mg/kg body weight and 0.7 

mg/cm body Length), but excretions of vitamins were 

not lower than in Group A. 











Barboriak 


1839. SUCCESSFUL SKIN HOMOGRAFTS IN PYRI- 
DOXINE-DEFICIENT RATS, A. E. Axelrod, B. 
Fisher* and E. R. Fisher.* Biochemistry, Surgery 
and Pathology Depts., School of Medicine, Univ. of 
Pittsburgh, Pittsburgh, Pa. 

A pyridoxine deficiency can effectively inhibit anti- 
body production to a variety of antigens in the rat. It 
is also generally accepted that the rejection of skin 
homografts results from an immune reaction of the 
recipient to the antigens of the donor skin. The pos- 
sibility was considered that the rejection of skin 
homografts would be diminished in B,-deficient rats 
exhibiting a decreased immune response to skin 
antigens. In the first series consisting of 400 rats, 
full-thickness skin grafts from the mid-dorsum were 
exchanged between a) normal, b) B,-deficient and c) 
normal and B, -deficient rats of the Wistar strain. 
Pyridoxine deficiency was produced by the omission 
of the vitamin from the diet. ''Takes" were observed 
in 21% of the grafts performed in normal recipients; 
in contrast, 76% of the grafts were successful in Bg- 
deficient recipients. In the second series consisting 
of 330 rats, skin grafts were exchanged between nor- 
mal rats of the Wistar and Long-Evans strains. 
Donor skin was taken from the anterior abdominal 
wall and grafted to the mid-dorsum. Pyridoxine 
deficiency was iriduced in one group subsequent to the 
grafting procedure by the administration of desoxy- 
pyridoxine. ''Takes" were noted in 3% of the normal 
recipients of both strains and in 2% of the deficient 
recipients of the Wistar strain. In marked contrast, 
62% of the grafts in the deficient Long-Evans strain 
were successful. Thus, these experiments demon- 
strate that a high proportion of successful skin 
homografts can be obtained in pyridoxine-deficient 
recipient rats. 


1840. HIGH FAT DIET AND MAGNESIUM DEFI- 
CIENCY. Joseph J. Barboriak (intr. by G. R. 
Cowgill). Nutrition Lab., Yale Univ., New Haven, 
Conn. 

Previous work reported in the literature suggests 
that some relationship may exist between magnesium 
and blood lipids. High-fat and high-carbohydrate 
diets low in magnesium (5 mg Mg/100 gm diet) and 
corresponding control diets (40 mg Mg/100 gm) were 
fed to growing male and female albino rats to explore 
this possibility. After 10 wk on the experimental diet 
the serum magnesium content was found to be 
depressed in both the high-fat and the high-carbo- 
hydrate but magnesium-deficient diets; the decrease 
was more pronounced in the female rats. The average 
blood cholesterol level of the high-fat male group was 
103 mg % as compared with 63 mg % for the males 
fed the high-carbohydrate diet. For the females the 
difference in cholesterol levels was less pronounced, 
being 85 and 72 mg %, respectively. Both male and 
female animals on the high-carbohydrate magnesium- 
deficient diet exhibited lower serum protein values 
than the corresponding group fed the high-fat diet. In 
the deficient groups, the animals on the high-fat diets 
gained less weight than those fed the high-carbo- 
hydrate diets. The opposite was true for the groups 
whose diets were supplemented with magnesium. 
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1841. UNCOMPLICATED VITAMIN K DE FICIENCY 
IN THE RAT. Richard H. Barnes and Grace 
Fiala.* Grad. School of Nutrition, Cornell Univ., 
Ithaca, N. Y. 

It is commonly believed that the development of a 
severe deficiency of vitamin K by dietary means alone 
is almost exclusively an avian characteristic (The Vi- 
tamins, edited by W. H. Sebreil and R. S. Harris. 
New New York: Acad. Press, 1954, vol. 2, p. 419.) While 
it has been stated that dietary vitamin K is not re- 
quired by the rat in the absence of deficiency produc- 
ing drugs (R. A. Brown and M. Sturtevant, Vitamins 
and Hormones 7:176, 1949), others have found in- 
stances where an occasional rat developed a mild 
hypoprothrombinemia when subjected to a K deficient 
diet (J. D. Greaves, Am. J. Physiol. 125:429, 1939). 
In the studies to be reported it has been found that by 
complete prevention of coprophagy in weanling rats 
receiving a K deficient diet, 100% of the animals 
developed a severe deficiency within 4 wk (one stage 
prothrombin times greater than 100 sec as compared 
with 17 sec for controls). Massive swelling of the 
hind legs, bleeding tendency, and a unique behavioral 
pattern of chewing the tail were noted in many of the 
animals. Rats maintained from weaning on a K 
deficient diet with normal access to their feces, even 
though kept on raised wire screen, had very slightly 
prolonged prothrombin times (20 sec). When 
coprophagy was prevented after 4-6 wk on this 
regimen prothrombin time rapidly increased. Signs 
of vitamin K deficiency were more marked in rats 
prevented from eating their feces than were obtained 
by the inclusion of succinylsulfathiazole in a K 
deficient diet fed to normal rats. 








1842. GROWTH PROMOTING EFFECT OF PHOS- 
PHATES IN RATS FED SYNTHETIC AMINO 
ACIDS AS SOLE SOURCE OF NITROGEN. L. A. 
Bavetta and B. H. Ershoff. Dept. of Biochemistry 
and Nutrition, Univ. of Southern California, Los 
Angeles. 

A number of investigators have reported that the 
weight increment of immature rats fed purified ra- 
tions containing amino acids as the sole source of 
nitrogen is significantly less than that of rats fed 
comparable rations containing intact protein. Tests 
were conducted to determine the effects of various 
supplements on the weight increment of weanling rats 
fed the following ration: Schultze's amino acid mix- 
ture (J. Nutrition 61:585, 1957), 18.34%; H. M. W. 
salt mixture, 5%; cottonseed oil, 5%; sucrose, 71.66%; 
plus all known vitamins. No significant effect on 
weight increment or efficiency of food utilization 
resulted from additions of added amounts of Schultze' 
amino acid mixture, of non-essential amino acids, 
vitamins, cottonseed oil, cellulose, aureomycin, or 
procaine penicillin and streptomycin sulfate. A sup- 
plement of 5% salt mixture, however, resulted in a 
significant increment in body weight and efficiency of 
food utilization but still less than that obtained on a 
diet containing 18.34% casein. Subsequent findings 
indicated that phosphate was the active ingredient in 
the mineral mixture responsible for these effects. A 
supplement of 5% casein or acid digested casein re- 
sulted in a significant weight increment but less than 
that obtained with phosphate. The acid or alkaline 
ash of the above amount of casein, however, was with- 
out growth-promoting effect. 











470 





NUTRITION : 


1843. EFFECT OF DIETARY CARBOHYDRATE AND 
AUREOMYCIN ON URINARY EXCRETION OF 
PHENOLS IN TYROSINE-FED RATS. F. W. 
Bernhart (intr. by R. M. Tomarelli). Wyeth Inst. 
for Med. Research, Radnor, Pa. 

Albino rats weighing about 150 gm were fed diets 
containing 15% casein, 23% fat, 4% salt mixture with 
carbohydrate and tyrosine to make 100%. With diets 
containing 5% tyrosine, urinary excretion of total 
phenols and phenolic acids was considerably less in 
the group fed lactose and somewhat higher in the 
group fed sucrose plus aureomycin (50 mg/kg of diet) 
as compared to sucrose-fed rats. Differences in total 
phenol excretion in the 3 groups disappeared within a 
week after increasing the dietary level of tyrosine to 
10%. These results indicate a limited effect of the 
intestinal flora on metabolism of excessive dietary 
tyrosine. Little difference was found in the effect of 
the 3 diets on the growth retardation caused by exces- 
sive dietary tyrosine. Studies attempting to charac- 
terize the phenolic excretion products are in progress 
and will be reported. 





1844. INFLUENCE OF EXPERIMENTAL DESIGN ON 
ASSESSMENT OF HYPOCHOLESTEROLEMIC 
ACTIVITY OF CERTAIN VEGETABLE OILS. 

J. M. R. Beveridge, W. F. Connell,* G. A. Mayer* 

and H. L. Haust.* Depts. of Biochemistry and 

Medicine, Queen's Univ., Kingston, Canada. 

Eighty students consumed a fat-free formula diet 
for 8 days. One group was continued on this ration 
for a further 8 days and the others were transferred 
to diets providing 45% of calories in the form of a 
vegetable oil which was substituted for an equi- 
caloric amount of carbohydrate. The percentage 
changes between days 8 and 16 following transfer 
from the fat-free diet at day 8 to the dietary modifi- 
cations noted herewith were: fat-free, +2.4%; corn 
oil, -16.4%; hydrogenated corn oil (i.v. = 69.6), +2.4% 
safflower oil, -5.8%; safflower oil plus sufficient 
sitosterol to bring it up to the level in corn oil, -6.8%; 
cottonseed oil, +2.7%; soyabean oil, +3.8%. Only the 
diet containing corn oil led to a significant decrease 
(P = <0.01). Last year Beveridge et al. (Proc. Can. 
Physiol. Soc. XXI, 5, 1957) reported that the addition 
of 25% of calories in the form of hydrogenated corn 
oil to a ration containing 35% of calories as butter fat 
led to as great a decrease in plasma lipids as did 
native corn oil. Hydrogenated corn oil added to a fat- 
free diet displayed, like safflower, cottonseed and 
soyabean oils, no detectable hypocholesterolemic 
activity. It is suggested that these results may pro- 
vide an explanation why so many investigators have 
reported a hypocholesterolemic effect for a variety 
of oils when these were added to diets containing 
hypercholesterolemic fat. It is further suggested thal 
a valid measure of the hypo- or hypercholesterolemit 
property of any fat is best obtained by determining the 
change in plasma lipid level that occurs following 
transfer from a fat-free diet to one in which the fat 
is substituted equi-calorically for carbohydrate. 
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NUTRITION 


1845. ANTAGONISM OF VITAMIN E IN THE CHICK 
BY THE INORGANIC FRACTION OF TORULA 
YEAST. J. G. Bieri, G. M. Bri and C. J. 
Pollard.* Lab. of Nutrition Endocrinology, 
Natl. Insts. of Health, Bethesda, Md. 

Previous studies showed that Torula yeast added 
to a vitamin E-free, selenium-low diet accelerated 
the onset of exudative diathesis in the chick (Fed. 
Proc. 16:381, 1957). The symptoms could be pre- 
vented by alpha-tocopherol or selenium (Proc. Soc. 
Exp. Biol. & Med. 95:621, 1957). The diet contained 
in percentages: soybean protein (Drackett Cl) 12, 
gelatin 10, salts 6, stripped lard 4, DL-methionine 
0.6, DL-phenylalanine 0.2, DL-tryptophan 0.1, 
Cerelose 67.1, and all vitamins except E. The ash 
of Torula yeast prepared in various ways acceler- 
ated symptoms of vitamin E deficiency when added to 
this diet. The most active ashes were those prepared 
at 200°C, or at 550°C with MgCO,. Tests of salts or 
ions known to be in the ash of Torula yeast, and of 
elements which might be involved in the development 
of exudative diathesis, have not revealed the active 
substance in the yeast ash. Elements tested were As, 
Zn, Cd, Tl, Sb, Mo, W, Sr and Al. Salts tested, singly 
and in combination, were 0.12 and 0.44% CaSO,, 0.35 
and 1.3% KH,PO,, 1.5 and 3.0% K,S,0z, and 1.65% 
Ca;(PO,),. The effects of various other dietary sub- 
stances on the development of exudative diathesis will 
be presented. 





1846. EFFECT OF DIET ON LIVER CHOLINE OXI- 
DASE IN HYPERTHYROD RATS. R. E. Boldt* 
and C. A. Elvehjem. Dept. of Biochemistry, Univ. 
of Wisconsin, Madison. 

Previous studies (Arch. Biochem. Biophys., in 
press) have shown that rats made severely hyper- 
thyroid by including iodinated casein in a casein- 
sucrose basal diet, survive only about 25 days. In- 
clusion of high levels of methionine or betaine, or 
substitution of pork protein for casein, results in 
markedly prolonged survival. Pork does not contain 
a higher level of methionine than casein, so it was 
of interest to determine whether a relationship could 
be demonstrated between the protective action of the 
methyl donors and that of pork. Since survival was 
prolonged when methyl donors were added to the 
basal diet, which already contained 0.5% of choline, 
it appeared that the ability of the hyperthyroid rat to 
oxidize choline to betaine might be impaired. Rats 
fed for 14 days on diets containing iodinated casein 
showed reduced liver choline oxidase activity. When 
pork was substituted for casein, the reduction in 
choline oxidase activity was not nearly so large. In 
an experiment lasting 24 days, animals fed pork plus 
iodinated casein retained 80% of the activity of their 
euthyroid controls whereas those fed casein plus 
iodinated casein retained only 57% of the activity of 
their euthyroid controls. In vitro addition of a high 
level of DPN to liver homogenates from both groups 
of hyperthyroid rats increased the choline oxidase 
activity to within the range of the control values. 
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Bressani 


1847, INTERRELATION OF CHOLESTEROL, PAL- 
MITIC ACID, AND UNSATURATED FATTY ACIDS 
IN THE GROWING MOUSE. D. K. Bosshardt and 
E. E. Howe.* Merck Inst. for Therapeutic Re- 
search, Merck Sharp and Dohme Research Labs., 
Rahway, N. J. 

Mice ingesting a diet containing 20% palmitic acid, 
10% Hydrol (a partially hydrogenated coconut oil) and 
1% cholesterol failed to grow and all died within 5 
days. Histological and biochemical examination 
revealed no abnormalities except for extremely small 
spleens and lymph nodes. Growth retardation and 
death were prevented by either oleic or linoleic acids. 
A mixture of palmitic acid and Hydrol was more 
deleterious than an equal quantity of either alone. 
Since Hydrol may contain small quantities of oleic 
and linoleic acids, the effects of various combinations 
of these substances with palmitic acid were inves- 
tigated. Supplementation of a basal diet containing 
20% palmitic acid and 1% cholesterol with 0.1% oleic 
acid resulted in a marked growth retardation which 
could be prevented by additional oleic acid or by 0.1% 
linoleic acid. When 0.1% linoleic acid was included in 
the basal diet the quantity of oleic acid required for 
maximum growth depression was increased to 0.8%. 
Either 0.8% oleic acid or 0.1% linoleic acid alone 
afforded good growth but when both were included all 
animals died within 10 days. Thus conditions can be 
set up in which either substances may act as a growth 
inhibitor or stimulant. These findings suggest that 
under certain conditions the synthesis of oleic acid 
by the animal body may be limited. 


1848. AMINO ACID SUPPLEMENTATION OF CORN 
MASA. Ricardo Bressani,* Moisés Béhar,* 
Nevin S. Scrimshaw and Fernando Viteri.* Inst. 
of Nutrition of Central America and Panama, 
Guatemala. 

Hospitalized children recovering from kwashiorkor 
were fed lime-treated corn (masa) and corn gluten as 
sole protein sources. The basal diet contained 2.30% 
nitrogen and included masa 85, gluten 5, L-glutamic 
acid 2, glycine 3, corn starch 5, essential vitamins 
and minerals. Amino acids were added stepwise to 
provide the levels of the FAO reference pattern. Two 
3-day nitrogen balance trials were run with each 
combination. Nitrogen retention was negative on the 
basal diet, positive with a tryptophan supplement and 
more so with lysine also added. Methionine, valine 
and threonine added to the supplemented basal diet 
resulted in decreased retention. However, isoleucine 
improved nitrogen balance whenever added. Methi- 
onine addition to the basal + trytophan + lysine or to 
the basal + tryptophan + lysine + isoleucine diet de- 
creased retention when added to the level of the FAO 
pattern, but not when half as much was added. Upon 
supplementation of basal diet with tryptophan, lysine 
and isoleucine to reference levels, protein intakes of 
1.5 to 3.0 gm/kg/day resulted in strongly positive 
balances equivalent to those with milk. At low pro- 
tein intakes positive retention occurred with tryp- 
tophan + lysine but not with tryptophan alone; adding 
isoleucine caused further increase. Lysine appeared 
at least as deficient as tryptophan in the basal diet. 
Low protein intakes were not as sensitive as high 
intakes for demonstrating positive responses to the 
addition of limiting amino acids. 
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1849. EFFECT OF DIETARY FACTORS ON FOLIC 
ACID DEFICIENCY IN THE MOUSE, G. M. 
Briggs, D. J. Ingle* and V. H. Haas.* Lab. of 
Nutrition and Endocrinology and Lab. of Infectious 
Diseases, Natl. Insts. of Health, Bethesda, Md. 
Mice fed typical 20% casein diets low in folic acid 
do not show evidences of a folic acid deficiency unless 
given a folic acid antagonist or certain sulfa drugs. 
However, by the addition of a combination of methi- 
onine (0.3-0.8%) and 8-15% of gelatin (or 2-3% 
glycine) in place of glucose in a 20% casein diet, a 
folic acid deficiency was produced in our studies 
without the aid of an antagonist or sulfa drug. (The 
diet is described in Virology 3:15, 1957.) As the level 
of methionine or gelatin was increased the deficiency 
symptoms became more severe. By starting with 
very young mice (7-9 gm), deficiency symptoms were 
produced in several strains of mice by the 3rd to 5th 
week as evidenced by a weight differential of 6-12 gm. 
All strains of mice tested became deficient. All 
symptoms were prevented by adding a minimum of 
0.2 mg folic acid/kg of diet. In C57 mice the defi- 
ciency was overcome by feeding 5 mg or more of 
para-aminobenzoic acid or 50 mg of Procaine 
Penicillin G per kg of diet (minimum level of penicillin 
not determined). No sparing effect on folic acid was 
noted by feeding aureomycin (50 mg/kg), 15% cellulose, 
0.5% ascorbic acid, a mixture of purines and pyrimi- 
dines (total of 0.6%), 1% cystine, proline, or isoleucine, 
or various combinations of amino acids including 
histidine, tryptophan, tryosine and phenylalanine. 








1850. PYRIDOXINE DEFICIENCY AND SERUM 
TRANSAMINASES. Myron Brin and Mary Tai.* 
Food and Drug Research Labs., Inc., New York 
City. 

Serum transaminases are less subject to change 
than tissue enzymes in rats exposed to fasting and 
cortisone (Brin and McKee, Arch. Biochem. Biophys. 
61:384, 1956). The activities of the alanine and the 
aspartic enzymes, however, have been shown to be 
reduced markedly in the serum of rats fed a 
pyridoxine-low diet. Previous studies with thiamine 
deficient subjects demonstrated that erythrocyte 
transketolase was depressed even before growth 
ceased (Brin et al., J. Biol. Chem., in press) and that 
this assay procedure was applicable to the specific 
evaluation of human thiamine deficiency. Investiga- 
tions demonstrating the sensitivity of the serum 
transaminases to pyridoxine deficiency with a view 
toward the use of these enzymes in the evaluation of 
nutritional status will be reported. (Performed under 
contract No. DA-49-007-MD-862 with the U. S. Army, 
SGO.) 
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1851. BLOOD SAMPLING TECHNIQUE FOR WHITE 
RATS, Shirley V. Bring* and T. B. Keith. Home 
Economics Research and Animal Husbandry Depts,, 
Univ. of Idaho, Moscow. 
Nitrous oxide was used as an anesthetic for obtain- 

ing blood from rats in a cholesterol study. According 

to McNally this anesthetic has the advantage of not 
combining with the blood; however, it decreases the 
erythrocytes 25% for one-half hour, and increases 
the hydrogen ion concentration (Toxicology, Chicago: 

Industrial Medicine, 1937). The following technique 

was used when a maximum amount of blood was 

desired and the animal could be sacrificed. One per- 
son held the animal while another administered the 
nitrous oxide. The gas was delivered from the tank 

in a small stream through latex tubing attached to a 

35-mm glass funnel held over the animal's nose. 

Careful attention was given to limiting the gas admin- 

istered to avoid asphyxiation. When limp, the rat was 

placed on its back. The skin of the abdominal and 
thoracic regions was removed with dissecting scis- 
sors. The peritoneal cavity was entered just posterior 
to the sternum by a lateral cut. The diaphragm was 
punctured, the sternum cut lengthwise, and the ribs 
laid back to expose the posterior vena cava. Slight 
hand pressure was applied to the liver to produce the 
correct tautness. Blood was withdrawn from the 
posterior vena cava with a hypodermic syringe using 

a 22-gauge, 1-in. needle. This method should be ap- 

plicable to studies in which blood composition is used 

to measure the nutritive value of a diet. 





1852. CHANGES IN BLOOD VOLUME AND THIO- 
CYANATE SPACE IN VITAMIN B, -DE FICIENT 
AND CONTROL PREGNANT AND NONPREGNANT 
RATS. Myrtle L. Brown* and Ruth L. Pike. Dept. 
of Foods and Nutrition, Pennsylvania State Univ., 
Univ. Park. 

Two groups of animals were subjected to a deple- 
tion period on a diet containing 2 mg % desoxypyri- 
doxine. Following mating one group was continued on 
this diet while the other received a diet containing 0.8 
mg % pyridoxine. Groups of nonpregnant animals 
were similarly divided. Blood volume and thiocyanate 
space were determined by ultra micro analysis follow- 
ing i.v. injection of Evans blue dye and potassium 
thiocyanate on the Ist, 8th, 15th and 21st days of 
pregnancy. A marked hemodilution was observed in 
pregnant animals receiving pyridoxine. Changes in 
total blood volume were related to changes in body 
weight but were not directly proportional. Lowest 
total blood volumes were observed in the pregnant and 
nonpregnant animals fed desoxypyridoxine. Thio- 
cyanate space increased in pregnant animals fed 
pyridoxine. Gains in body weight were greater than 
gains in thiocyanate space so that percentage of thio- 
cyanate space decreased slightly as pregnancy 
progressed. Slight increases in thiocyanate space in 
desoxypyridoxine-fed animals, concomitant with 
losses in body weight, suggest an abnormal accumula- 
tion of water in relation to tissue mass, but there was 
no evidence of frank edema. The significance of these 
results will be discussed. (Supported in part by the 
Nutrition Fndn.) 
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NUTRITION 


1853. EFFECT OF METHIONINE ON ENERGY 
UTILIZATION BY THE CHICK. L. B. Carew, Jr.* 
and F. W. Hill. Dept. of Poultry Husbandry, 
Cornell Univ., Ithaca, N. Y. 

Experiments have been conducted to determine the 
effect of sulfur amino acid nutrition on the metaboliz- 
able energy and productive (net) energy of a semi- 
purified diet for the growing chick. Metabolizable 
energy was determined by bomb calorimeter, using 
the chromic oxide indicator method and correcting 
for nitrogen retention. Productive energy was deter- 
mined by a procedure similar to that of Fraps and 
based on the difference in tissue gains at two planes 
of food intake. The diet used was based on Cerelose, 
eorn oil and dehulled soybean oil meal and contained 
23% protein and .68% methionine plus cystine by cal- 
culation. It was fed to duplicate lots of chicks with 
and without .34% supplementary DL-methionine at 
100% and 60% of ad libitum consumption from 14 to 
28 days of age. Metabolizable energy was unaffected 
by methionine supplementation or plane of intake. 
Productive energy computed from energy gains also 
was not significantly different between the basal and 
supplemented diets. Growth rate was slightly greater 
and weight gain/unit food intake was markedly im- 
proved in the methionine-supplemented lots. Fat 
content of the deficient chicks was higher. However, 
energy gains were linearly related to metabolizable 
energy consumption, showing that the lower gross 
efficiency of the methionine-deficient diet was due to 
higher food intake and consequent higher carcass fat 
level rather than impairment of digestion or metabolic 
utilization. 


1854. SOME FACTORS IN PRODUCTION OF EN- 
CEPHALOMALACIA IN THE VITAMIN E DEFI- 
CIENT CHICK. B. Century* and M. K. Horwitt. 
Biochemical Research Lab., Elgin State Hosp., 
Elgin, Ill. 

Vitamin E deficiency in chicks may produce either 
exudative diathesis or cerebellar encephalomalacia 
depending upon a number of dietary factors (Dam, 
Acta siol. scandinav. 22:299, 1951; Scott et al., 

J. Nutrition 56:387, 1955). The ingestion of un- 

saturated fats has been considered a primary stress. 

Fat-free diets in the absence of tocopherol did not 

cause vitamin E deficiency symptoms in chicks 

(Briggs et al., Poult. Sci. 35:1134, 1956). Relation- 

ships between the nature and amount of dietary fats 

and the need for vitamin E were studied by producing 
encephalomalacia in rapidly growing cockerels using 
the synthetic diet of Bosshardt et al. (Proc. Soc. 

Exper. Biol. & Med. 92:219, 1956) with 4% "stripped" 

corn oil (Peroxide No. 50 to destroy residual toco- 

pherols). Decreasing the amount of dietary corn oil 
proportionately reduced the amount of supplemented 
tocopherol needed to reduce or prevent encephalo- 
malacia, but amounts over 4% had little effect on the 
tocopherol requirement. There is some evidence that 
the incidence of encephalomalacia is not correlated 
with the dietary unsaturation, as determined by iodine 
values, but may be more closely related to the linoleic 
acid content or "essential fatty acid activity" of the 
diet. 
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Clark 


1855. COMPARATIVE STUDY OF "NORMAL" META- 

BOLISM OF NIACIN AND ITS TURNOVER RATE 

IN RAT AND SHEEP. M. L. Wu Chang* and B. 

Connor Johnson. Animal Science Dept., Univ. of 

Illinois, Urbana. 

C}4-carboxyl-labeled niacin with a specific ac- 
tivity of 37 uc/mg was used to study the "normal" 
metabolites of niacin in the rat and sheep. C!4 niacin 
(1.0 mg i.p.) was injected into a 171-gm male albino 
rat and 2.6 mg C !4-niacin + 310 mg non-labeled 
niacin was injected intramuscularly into a 78-lb 
sheep. They were kept in metabolism cages and food 
and water were fed ad libitum. During the first 24- 
hr period urine was collected in 4 fractions. After- 
wards daily urine collections were made. The meta- 
bolic excretion products of niacin in the urine of the 
rat and sheep were separated and identified as previ- 
ously described (J. Biol. Chem. 226:799, 1956). It 
was found that the "normal" metabolites of niacin 
(i.e., the metabolites that continue to appear in the 
urine after 3 days, after injection of the C}4-niacin) 
in the rat are: N*-methyl-nicotinamide, 2-pyridine- 
N- methyl-nicotinamide, nicotinamide, and an unknown 
compound which appears as the major metabolite. In 
contrast, nicotinamide was the only "normal" metab- 
olite found in sheep. The other metabolites which are 
excreted in the first 24 hr are considered to be de- 
toxication products of the dose of niacin given. The 
radioactivity of each urine collection was determined. 
From these data elimination curves for 40 days were 
plotted and turnover rates calculated. 


1856. INFLUENCE OF CALORIC INTAKE ON 

URINARY NITROGEN EXCRETION IN MAN. 

Helen E. Clark,* Edwin T. Mertz and S. P. Yang.* 

Depts. of Home Economics and Biochemistry, 

Purdue Univ., Lafayette, Ind. 

An experimental diet developed for investigations 
of lysine requirements of men and women provided 
9.0 gm of nitrogen, approximately half as cereals and 
half as purified amino acids and diammonium citrate. 
Daily intakes of essential amino acids exceeded pub- 
lished requirements by a considerable margin, except 
that in certain tests lysine approached the minimum 
amount needed by individual subjects for maintenance 
of nitrogen equilibrium. Calories were reduced step- 
wise while lysine was held constant. Withdrawal of 
5% of the initial quota of calories had no marked 
effect, but decrements of 7.5, 10, 15 and 20%, respec- 
tively, caused a distinct increase in urinary nitrogen 
excretion in different individuals. Calorie restriction 
adversely affected subjects who received amounts of 
lysine that approximated minimum requirements (500- 
750 mg) and also those who received 1400 mg lysine/ 
day. 
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Coleman 


1857. NUTRITIVE BEHAVIOR OF ACETOSTEARIN, 
A MODIFIED TRIGLYCERIDE. Richard David 
Coleman,* Roslyn B. Alfin-Slater, Robert L. Ory* 
and Reuben O. Feuge.* Dept. of Biochemistry and 
Nutrition, Univ. of Southern California, Los An- 
geles, and SURDD, U. S. Dept. of Agriculture, New 
Orleans, La. 

Rats fed a diet containing a high level of aceto- 
stearin (I) as the sole source of fat exhibited an essen- 
tial-fatty acid deficiency syndrome which occurred 
earlier and more severely than that observed in rats 
fed a fat-free diet (II). The administration of linoleate 
in quantities sufficient to prevent the syndrome in 
animals receiving no fat in the diet (III) also prevented 
the external symptoms and most of the histologically 
demonstrable damage in the acetostearin-fed group 
(IV). Growth in both acetostearin groups (I and IV) 
was depressed, much more markedly in the former 
group. This growth depression was due in both 
groups to a voluntary restriction in caloric intake and 
in group I, to a decrease in caloric efficiency, as 
well. When rats were fed diets containing a fixed 
level of fat but with varying amounts of acetostearin 
and cottonseed oil, histological damage was prevented 
and growth seemed to be an inverse function of the 
amount of acetostearin included in the diet. Digesti- 
bility studies, organ weights at autopsy and choles- 
terol and lipid concentrations of tissues as affected 
by the presence of dietary acetostearin will be dis- 
cussed and evaluated. 








1858. MICROFLORA OF PENDULOUS CROP IN 

TURKEYS. W. P. Crawford,* H. O. Wheeler,* 

B. L. Reid,* T. M. Ferguson,* R. H. Rigdon* and 

J. R. Couch. Texas Agricultural Exper. Station, 

College Station. 

The condition of pendulous crop was described by 
Hinshaw and Asmundsen (J. Am. Vet. M. A. 41:154, 
1936) as an abnormality of the inglavies characterized 
by a temporary or permanent distention with a collec- 
tion of liquid amounting to as much as 30% of the body 
weight. Wheeler et al. (Poultry Sci. 36; 1957) reported 
that pendulous crop could be experimentally produced 
by feeding a synthetic diet with glucose monohydrate 
as the carbohydrate source. The substitution of starch 
for glucose monohydrate in the diet resulted in an 
absence of the condition. These findings provided a 
source of experimental birds for a microbiological 
study of the condition. Plate counts were made on the 
crop contents of affected birds and a large increase 
in yeast was noted, amounting to as much as 15 mil- 
lion organisms/ml. of crop fluid. Identification stu- 
dies indicated that there were 3 predominant organ- 
isms present. Candida albicasis was the predominat- 
ing organism in the crop of unaffected birds fed the 
starch diet, while Saccharomyces tellustris and To- 
rulaysis glabrata predominated in the glucose mono- 
hydrate fed birds. Reversal of the diets resulted ina 
concurrent reversal in the crop microflora. Blood 
alcohol was determined on both the glucose mono- 
hydrate, pendulous crop birds and starch fed, normal 
birds. Birds suffering from pendulous crop condition 
had 0.76 mg of alcohol/ml of blood, starch fed birds 
0.25 mg, and birds fed a practical diet, from zero to 
a trace. 




















1859. TRICARBOXYLIC ACID CYCLE IN TUMOR 
TISSUE. Rashid M. Dajani* and James M. 
Dept. of Physiological Chemistry, Wayne State 
Univ. College of Medicine, Detroit, Mich. 

At present there are two schools of thought regard. 
ing the oxidative respiration of cancer cells. Where- 
as both agree in that tumor tissue exhibits high 
anaerobic glycolysis with an excessive production of 
lactic acid, they disagree as to the operation of the 
citric acid cycle in these tissues. Adequate methods 
developed in this laboratory which were successfully 
applied to the study of the cycle in erythrocytes were 
utilized in the investigation of cycle activities in 
cancer tissue. Walker Sarcoma and LC-18 carcinoma 
of rats and Erlich ascites tumor cells of mice were 
used for this purpose. C!4-labeled acetate was 
incubated with either a homogenate of the solid 
tumors or with ascites cells suspensions. The re- 
sults conclusively demonstrated a greatly reduced 
activity of the tricarboxylic acid cycle in cancer cells 
as compared with normal tissues. Further evidence 
was obtained from the addition of either malonate or 
fluoroacetate to the incubation mixtures. Only small 
amounts of succinate and traces of citrate accumu- 
lated, respectively, under the experimental conditions; 
However, considerable activity was found in an ether 
extract containing fat and fatty acids. From all these 
observations it can be speculated that a block or 
blocks exist which prevent the entrance of acetate 
into the cycle. The nature and significance of these 
findings will be discussed. (Aided by grant No. C- 
2144 from Natl. Insts. of Health.) 


1860. OSTEOLATHYROGENIC-LIKE ACTION OF 
SOME CHEMICALS. Waldemar Dasler and Russell 
V. Milliser.* Chicago Med. School, Chicago, Ill. 
Feeding sweet peas, §-aminopropionitrile (BAPN), 
or aminoacetonitrile to weanling rats produces 
osteolathyrism. Two non-nitriles have previously 
been reported to produce similar skeletal changes, 
viz., semicarbazide (Proc. Soc. Exper. Biol. & Med. 
in press) and 6-mercaptoethylamine (cysteamine) 
(ibid. 88:196, 1955). The lathyrogenic activity of the 
latter compound has been questioned (Ponseti et al., 
ibid. 92:366, 1956), but was confirmed again with 
several different commercial lots of the hydrochlor- 
ide, the purity of which was checked by iodimetric 
titration. Cystamine dihydrochloride, when fed at 
0.3-0.5% levels, and acetone semicarbazone produced 
similar skeletal lesions. Preliminary microscopic 
observations on aortas and bones will be reported. 
Less severe spinal curvatures were produced in rats 
by p-hydrazinobenzoic acid, 4,4-diphenyl semicar- 
bazide, 1,5-diphenyl carbazide, and 1,3-diethyl-2- 
thiourea. These substances caused little or no 
exostosis formation on mandibles or femurs. Thio- 
semicarbazide produced a severe kyphosis different 
in character from the spinal curvatures produced by 
any of the above substances. Rats fed thiosemi- 
carbazide developed a severe dorsal hump in the 
lower thoracic area without the sharp ventral dips 
seen in rats receiving BAPN or semicarbazide. 
Roentgenologically the vertebrae appeared normal 
and no femoral or mandibular exostoses were ob- 
served. These animals also exhibited severe atrophy 
of the muscles. (Aided by PHS Grant No. A-1427.) 
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NUTRITION 


1861. ROLE OF VITAMIN B,. IN THYMINE BIO- 
SYNTHESIS BY LACTOBACILLUS LEICHMANNII. 
James S. Dinning, Barbara Allen,* Ruth Young, * 
and Paul L. Day. Dept. of Biochemistry, Univ. of 
Arkansas School of Medicine, Little Rock. 
Lactobacilius leichmannii was grown with and with- 

out vitamin B,. in the medium. Deoxycytidine was 

added to support growth in the absence of vitamin B,,. 

The organism was grown in the presence of sodium 

formate-C !4, glycine-1-C!4, glycine-2-C 14, serine- 

3-cl4, or methionine methyl-C !4 in various experi- 
ments. After maximum growth was attained the cells 
were chemically fractionated and the incorporation of 
the C!4 into the various fractions was determined. 

Vitamin B,, deprivation did not substantially influ- 

ence the incorporation of any of the substrates into 

purines. Cells grown in the presence of vitamin B,5 

incorporated 5 times as much formate into deoxy- 

ribonucleic acid thymine as did cells grown in the 
absence of vitamin B,5. Vitamin B,, did not affect 
the utilization of the other substrates in thymine bio- 

synthesis. Methionine methyl was as effective a 

thymine precursor as was formate and was probably 

the major precursor of thymine methyl in cells grown 
without vitamin B}5. The data suggest that vitamin 

B,, is required for the reduction of formate to 

thymine methyl. 








1862. UTILIZATION OF DL-METHIONINE-2-C!4 BY 
THE ADULT RAT. Cecile H. Edwards, Evelyn 
Gadsden, Walter Wright and Gerald A. Edwards 
(intr. by Pearl Swanson). Depts. of Home Econom- 
ics and Chemistry, Agricultural and Technical 
College of North Carolina, Greensboro. 

The metabolism of dil-methionine-2-C 14 has been 
investigated in adult, male, albino rats of Wistar 
strain. The radioactive amino acid was incorporated 
into 12 ml of a homogenized, synthetic diet which con- 
tained, in adequate amounts and proper proportions, 
all of the nutrients required by the rat. One-third of 
the mixture, in which radioactive methionine replaced 
the non-radioactive amino acid, was fed by stomach 
tube to each of 3 animals after they had been starved 
for 10 hr. During the following 24-hr period, blood, 
urine, feces and expired carbon dioxide were collected 
quantitatively at intervals of 3, 8, 15, 30, 60, 120, 240, 
360 and 1440 min. This was made possible by en- 
closure of the animal in a specially constructed 
metabolism apparatus which permitted the tail of the 
rat to remain outside for obtaining blood. At the 
time of sacrifice, organs were removed, weighed and 
checked for radioactivity. Samples of these were 
fixed for subsequent histological and autoradiographic 
studies. The remaining samples were frozen immedi- 
ately, using solid carbon dioxide. Blood samples 
were separated into heme and globin. Autoradiograms 
were prepared from two-dimensional chromatograms 
of globin, urine and feces collected over the 24-hr 
period. Tissues of the rats were fractionated into 
water and alcohol-soluble components. Radioactive 
compounds resulting from the metabolism of the 
administered methionine-2-C!4 will be discussed. 
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1863. STORAGE OF VITAMIN B). IN LIVER AND 
KIDNEY. Lillian N. Ellis, Blendena J. Duncan* 
and Ina B. Snow.* Chemistry Dept., Douglass 
College, New Brunswick, N. J. 

Free and total vitamin B,. was determined with 

E. gracilis in lyophilized liver and kidney powders of 

young rats pair-fed for 4 wk on modifications of 

Frost's diet. The animals received 1.5 ug of vitamin 

B,, weekly subcutaneously and, in three separate 

series, either riboflavin, folic acid, or choline a‘ the 

specified level or at the 1/5, 1/2 or 1/2 level respec- 
tively. The total vitamin B,. content, ug/mg dry 
weight, was 320-575 for livers and 2500-3500 for 
kidneys. With the increase of the vitamin, the total 
vitamin B,, in the livers was unchanged for riboflavin 
and folic acid, but was decreased slightly for choline. 

With respect to the kidneys, there was an increase of 

15% for riboflavin and of 25% for folic acid, but a 

decrease of 33% for choline. The storage could be 

increased 50-70% by a 10-fold increase of injected 
vitamin B,5. More than 90% of the vitamin B,. was 
free in the liver and kidney of the deficient riboflavin, 
of the low choline, and of the high folic acid animals. 

Paper chromatographic and electrophoretic studies 

indicated differences in the nature of the bound vitamin 

B,5- The kidneys showed greater sensitivity to dietary 

changes. Folic acid and choline showed distinctly dif- 

ferent roles in the process of vitamin B,. storage. 








1864. GROWTH AND REPRODUCTION PERFORM- 
ANCE OF RATS GIVEN CORTISONE ACETATE. 
Gladys A. Emerson and Betty Szymanski.* Merck 
Inst. of Therapeutic Research, Rahway, N. J. 
Cortisone acetate was administered to rats ata 

level of 1 mg/rat/day (s.c.) throughout 4 generations 

as well as for 3 litter series. Dosing with cortisone 
was initiated in the first generation at the onset of 
gestation and was continued thereafter. The offspring 

received 1 mg of cortisone/day from weaning (28 

days). Cortisone was also given throughout a single 

gestation period at a higher level, namely 3 mg/day. 

A slight but statistically significant reduction in litter 

size was noted. The weaning weights were somewhat 

decreased at the higher level of cortisone intake but 
were not affected by the lower dosage. Reproductive 
performance was unimpaired for 4 generations of 

rats receiving 1 mg of cortisone acetate despite a 

stunting of growth. Cortisone (1 mg/day) depressed 

growth to the extent of about 50% without affecting the 
time of the onset of ovulation. Weight restricted 
controls, not receiving cortisone, matured at a much 
later date, namely when they reached the same weights 
at which their ad libitum controls had matured. 
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1865. IMPORTANCE OF MANGANESE FOR NOR- 
MAL EMBRYONIC DEVELOPMENT OF GUINEA 
PIGS. Gladys J. Everson and Lucille S. Hurley.* 
Dept. of Home Economics, Univ. of California, 
Davis. 

A pelleted purified diet has been devised which 
when fed to young female guinea pigs during growth 
and reproduction supports satisfactory development 
of the young. Omission of Mn from the salt mixture 
resulted in defective offspring which exhibited ataxia. 
Mortality was high. Females receiving the supple- 
mented diet were able to produce two healthy litters. 
Two generations of guinea pigs have been continued 
on the complete purified diet. Serum alkaline phos- 
phatase concentrations and brain cholinesterase 
values will be reported for deficient versus Mn- 
supplemented animals. (Supported in part by grant 
No. A1340 from Natl. Insts. of Health, PHS.) 





1866. EFFECT OF FAT ON VITAMIN B ,.-SPARING 
ACTIVITY OF METHIONINE. M. R. Spivey Fox,* 
L. O. Ortiz* and G. M. Briggs. Lab. of Nutrition 
and Endocrinology, Natl. Institutes of Health, 
Bethesda, Md. 

Day-old female New Hampshire chicks from a 
commercial hatchery were fed purified diets contain- 
ing no fat, 4% corn oil, or 4% corn oil plus 20% hy- 
drogenated vegetable oil (Crisco). All diets contained 
soybean protein (Drackett Cl) 30%, L-cystine 0.3%, 
Salts A 6%, fat:0-24%, choline chloride 0.1%, and 
glucose to make 100%; adequate amounts of all re- 
quired vitamins were added. The diets were fed with 
both 0 and 100 ug B,,/kg. A mild B,, deficiency 
(based on growth) occurred on the fat-free diet; the 
deficiency increased markedly in severity with in- 
creasing level of fat, similar to that reported previ- 
ously with a crude soybean meal diet (Proc. Soc. 
Exper. Biol. & Med. 85:451, 1954). In the absence of 
fat, supplements of DL-methionine (0.1, 0.3, or 1% of 
diet) did not replace B,,. The 1% level of methionine 
had a deleterious effect on growth and feathering of 
chicks fed the fat-free diet; this was unaffected by 
B,.- With either 4 or 24% fat, methionine could re- 
place B,, and_methionine had no adverse effects. 
Thus, dietary fat was necessary for methionine to 
spare B,, under these conditions. The serum con- 
centrations of phospholipids and total cholesterol were 
not affected by dietary B)5, level of fat, or methionine 
supplementation. 
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1867. EFFECT OF DIETARY CARBOHYDRATE AND 
FAT ON UTILIZATION OF ESSENTIAL AMINO 
ACIDS IN RATS. E. Geiger and M. Nimni.* Dept, 
of Biochemistry, Univ. of Southern California, Los 
Angeles. 

Fat adapted young rats either do not grow or lose 
weight on a carbohydrate-free high-fat diet when the 
sole N-source is supplied by minimum requirements 
of the essential amino acids with ammonium salts 
(Rose). Isocaloric replacement of 15% of the fat by 
carbohydrate induces immediate growth response. 
Good growth was observed when casein or a total 
hydrolysate of casein was added to the fat diet, indi- 
cating that the absence of carbohydrate per se does 
not interfere with growth provided both essential and 
nonessential amino acids are supplied with the food, 
Monosodium glutamate or alanine added to the carbo- 
hydrate-free diet containing the essential amino acids 
failed to promote growth; however, addition of a mix- 
ture of alanine, serine, glutamic acid and aspartic 
acid at a level of 23% of the diet stimulated subop- 
timal growth. Similar results were obtained with 
protein depleted, fat adapted adult rats. These re- 
sults seem to indicate that rats cannot produce the 
necessary precursors for the nonessential amino 
acids in adequate quantities when kept on a carbo- 
hydrate-free high-fat diet (cf. E. Geiger and A. N. 
Wick, Arch. Exper. Path. u. Pharmakol. 218:518, 
1953). (Supported by the Dairy Advisory Board of the 
State of California.) 








1868. RELATIONSHIP OF AEROBIC PHOSPHORYLA- 
TION TO RADIOCALCIUM METABOLISM BY 
LIVER IN VITRO. R. P. Geyer and Ethel Bowie.* 
Dept. of Nutrition, Harvard School of Public Health, 
Boston, Mass. 

A rapid uptake of radiocalcium by rat liver slices 
occurred aerobically but not anaerobically. Radio- 
calcium gained aerobically was largely lost upon 
subsequent anaerobic incubation, while that gained 
either aerobically or anaerobically was not lost upon 
subsequent incubation at 0°C in non-radioactive 
medium. These results indicated that calcium 
metabolism in liver was intimately geared to enzyma- 
tic reactions and perhaps to aerobic cera enter 





Although organic phosphates do not generally enter 
cells, how far they penetrate the cell membrane itself 
is unknown. Since most of the calcium in liver ap- 
pears to be at the cell surface, added organic phos- 
phates could conceivably influence calcium metabo- 
lism. This was found to be the case, for in the : 
presence of adenosine triphosphate (ATP), the 
anaerobic uptake of calcium equalled or exceeded tal 
found aerobically in the absence of ATP. Dinitro- 
phenol (DNP) abolished this effect. In the presence 
of DNP the aerobic uptake of radiocalcium was 
diminished to that found anaerobically, while DNP 
had no influence on anaerobic calcium uptake. Thus 
it can be concluded that a large portion of the cal- 
cium occurring in liver tissue is geared to aerobic 
phosphorylations. 
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1869. AN ATTEMPT TO ESTIMATE LABILE PRO- 
TEIN STORES: LYSINE SUPPLEMENTATION 
STUDIES. Grace A. Goldsmith, O. Neal Miller 
and Fred M. Hunter.* Nutrition and Metabolism 
Research Lab., Depts. of Medicine and of Bio- 
chemistry, Tulane Univ., New Orleans, La. 
Nitrogen balance was determined in 4 adult sub- 

on each of 4 diets, 1) basal (33.5 gm protein, 

950 mg lysine), 2) basal + 600 mg 1 lysine, 3) basal 

+ 1200 mg 1 lysine, 4) high protein (84 gm, 6800 mg 

lysine). Diets 1-3 were isonitrogenous, lysine being 

administered at the expense of part of a 2.1 gm 
glycine supplement. Diets were adequate in all es- 

sential amino acids. After 20 days of each diet, a 

very low protein (7.5 gm), isocaloric regimen was 

given for 4 days followed by the test diet for 8-10 

additional days. Positive nitrogen balance was ob- 

tained in 3 subjects on the basal diet. Increased 
retention of nitrogen was observed with each lysine 
supplement, still greater retention with the high 
protein diet. The extent of change in nitrogen bal- 
ance when the 7.5 gm protein diet was instituted 
increased progressively from diets 1 to 4. Nitrogen 
retention after 4 days depletion increased with lysine 
supplementation and to a greater extent with the high 
protein diet. Measurement of extent of change in 
balance during depletion and repletion may be indic- 
ative of labile protein stores. Blood lysine concen- 
tration reflected intake except during depletion peri- 
ods when levels increased markedly. Measurement 
of finger nail growth had limited value; slow growth 
followed negative nitrogen balance. Diets adequately 
maintained hemoglobin and serum protein concentra- 
tions. 





1870. SOME PHYSIOLOGIC EFFECTS OF L-LYSINE 
AND 19-NORTESTOSTERONE DURING PROTEIN 
REPLETION OF OLD MALE RATS, Samuel M. 
Greenberg, Dorsey E. Holtkamp* and Doris B. 
Huntsman.* Research and Development Div., 
Smith Kline & French Labs., Philadelphia, Pa. 
L-lysine (0.125 or 0.300% in the diet) and 19- 

nortestosterone (0.0250 or 0.0625% supplying approxi- 

mately 7.5 or 18 mg/kg/day in the diet) were given 

ad libitum either separately or in combination to 8- 

month-old male rats (8-11 per group). These supple- 

ments were administered in a protein-restricted 
repletion diet (10% gluten) following a 23-day protein 
depletion period (1% gluten). During protein depletion 
the rats lost about 15% of their starting body weight. 

Indices of repletion were body weight gain, food intake, 

and autopsy organ weights. Added lysine significantly 

(P = < 0.05 by t test) increased food intake and body 

weight gain, while 19-nortestosterone reduced both. 

Lysine failed to affect levator ani muscle, thymus, or 

kidney weights, but 19-nortestosterone increased 

levator ani muscle weight (myotrophic), decreased 
thymus weight (thymolytic), and increased kidney 
weight. The higher dose of 19-nortestosterone ap- 
peared to give a maximal levator ani weight response 

in this dietary regimen. At the lower level of 19- 

nortestosterone, the addition of increasing levels of 

lysine gave a stepwise increase in mean levator ani 
weight along with a concomitant elevation in mean 
thymus weight and a decrease in peritesticular fat 
weight. L-lysine thus appeared to antagonize the 
thymolytic and to potentiate the myotrophic activity 

of 19-nortestosterone in the qualitatively poor and 

quantitatively low protein diet. 
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1871. THIAMINE ANTAGONISTS AND «-KETONIC 
ACID OXIDATION IN RAT TISSUES. C. J. Gubler. 
Inst. for Enzyme Research, Univ. of Wisconsin, 
Madison 


Rats were made thiamine-deficient by 3 means, 
thiamine deprivation, and oxythiamine and pyrithi- 
amine administration. The rate of oxidation of 4 a- 
ketonic acids by various tissues was measured spec- 
trophotometrically by following the disappearance of 
Fe(CN){ absorption at 420 ms. Liver mitochondria 
from deficient rats gave the following rates of oxida- 
tion of pyruvate, expressed as percentage of the rate 
in normal rat mitochondria: B,-deprived, 24.3+4.08; 
oxythiamine, 46.22.30; and pyrithiamine, 43.13.90. 
With a-ketoglutarate, only the B, -deprived livers 
showed a significant reduction in oxidative capacity, 
to 70.7+4% of normal. The oxidative rate for 2 
branched-chain «-ketonic acids, «-ketoisovalerate 
and a-keto-6-methylvalerate, was not affected by any 
one of the 3 types of deficiency. The inhibition of 
oxidation could be largely reversed by in vitro addi- 
tion of cocarboxylase (TDP). In brain homogenates, 
pyrithiamine administration reduced the oxidative 
rates for pyruvate and a-ketoglutarate to 48.0:1.88 
and 50.618.05% of normal, respectively, while B,- 
deprivation and oxythiamine had no effect. Pyruvate 
oxidation was restored to normal and a-ketoglutarate 
to 75% of normal by in vitro TDP. The rate of oxida- 
tion of pyruvate by kidney homogenates was slower in 
all 3 deficiency types (61.3+5.86, 37.3:4.03, and 44.31 
5.15%, respectively, of normal). «-Ketoglutarate 
oxidation was significantly slower only in B, -deficient 
and pyrithiamiae groups (53.14+11.97 and 61.5+5.03, 
resp.). In both brain and kidney homogenates with the 
two branched-chain a-ketonic acids as substrates, the 
rate of reduction of Fe(CN); was slower than the rate 
without substrate. 





1872. TISSUE COPPER RELATIONSHIPS AND COP- 
PER STATUS OF CATTLE. J. R. Haag and F. W. 
Adams.* Dept. of Agricultural Chemistry, Oregon 
State College, Corvallis. 

A wide spectrum of tissue copper contents, dietary 
and soil conditions, exists in Oregon. Dietary and 
soil conditions are reflected by wide variations in 
forage contents of copper, iron, manganese, molyb- 
denum and sulfates. This study deals with the copper 
contents of 456 pairs of blood and liver samples taken 
over several years. Plasma Cu values plotted against 
corresponding liver Cu values, on a log-log basis, 
form a graph in which two straight lines intersect at 
33 ppm liver Cu (dry basis). From 33 to more than 
300 ppm liver Cu, plasmas average 0.90 ug/ml Cu 
which level is considered "normal" for cattle. From 
ca. 2 to 33 ppm corresponding plasma values vary 
from ca. 0.20 to 0.90 ug/ml, in which area plasma 
levels reflect liver stores. Liver Cu stores in turn 
variously reflect Cu intakes and factors influencing Cu 
utilization. Liver Cu data are not available for an 
area (Klamath) in which average blood plasma values 
as low as 0.06 ug/ml were obtained. It is significant 
that under the wide variation of conditions prevailing 
in Oregon, Cu status, as measured by tissue contents, 
has invariably responded to conservative (5-10 ppm 
Cu in dry-matter intake) supplementation with copper 
sulfate. In one area, restoration of normal blood 
copper was not accompanied by increased live-weight 
gains. 
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1873. THREONINE AND LYSINE REQUIREMENTS 

OF CHINOOK SALMON. John E. Halver,* Donald 

C. De Long* and Edwin T. Mertz. Salmon Nutri- 

tion Lab., U. S. Fish and Wildlife Service, Cook, 

Wash., and Dept. of Biochemistry, Purdue Univ., 

Lafayette, Ind. 

Young Chinook salmon (Oncorhynchus tshawytscha) 
are unable to synthesize the 10 amino acids required 
by mammals (J. Nutrition 63:95, 1957). To determine 
threonine and lysine requirements, hatchery salmon 
were divided into lots of 200 each, one lot per trough, 
average weight of individuals 1.25, 3.00 or 5.9 gm 
depending on age of fish used. Weight variations be- 
tween lots in one trial were minor. In the threonine 
experiments, all lots were fed diets containing amino 
acid mix, casein and gelatin with a balance of essen- 
tial amino acids similar to whole egg protein. In the 
lysine experiments corn gluten replaced casein and 
gelatin. All diets contained 40% crude protein, also 
dextrin, corn oil, vitamins, minerals, carboxymethyl 
cellulose, a-cellulose and water. The percentage of 
threonine varied from 0.36 to 1.81 in different lots. 
Separate trials at 47°F and 58°F suggest that the 
threonine requirement at both temperatures (see Fed. 
Proc. 16:384, 1957) is 0.9% of the dry diet. The per- 
centage of lysine varied from 0.55 to 2.85 in different 
lots. The one trial at 47° F suggests that the lysine 
requirement is approximately 2.0% of the dry diet. 








1874. SEPARATION OF BILE ACIDS ON IMPREG- 

NATED GLASS FIBER FILTER PAPER. James 

G. Hamilton and Julius W. Dieckert (intr. by Grace 

A. Goldsmith). Dept. of Biochemistry and the 

Nutrition and Metabolism Research Lab., Dept. of 

Medicine, Tulane Univ. School of Medicine, and 

USDA, New Orleans, La. 

Mono-, di- and trihydroxycholanic acids were found 
to be separable on glass fiber filter paper impregnated 
with silicic acid, potassium silicate, alumina, or KH» 
PO,. KH»PO,.treated paper gave the widest spread in 
R,; values and was used in all subsequent separations. 
In 28% ethyl ether in benzene R; values were litho- 
cholic 0.79, dehydrocholic 0.40, desoxycholic ‘0.02, 
and cholic 0.00. In 5% ethanol in benzene R; values 
were lithocholic 0.96, dehydrocholic 0.96, desoxy- 
cholic 0.82, cholic 0.26, 30, 62, 76-trihydroxy- 
cholanic 0.42, 3a, 68, 7a-trihydroxycholanic 0.56, and 
3a, 68, 7¢-trihydroxycholanic 0.76. Desoxycholic, 
chenodesoxycholic, and hyodesoxycholic had identical 
Ry values on all papers in all solvent systems tested. 
Using the gradient elution technique, in which ethanol 
was added to benzene, bile acids from a sample of 
feces were separated on a specially prepared column 
of celite. The adsorbent was prepared by treating 
celite with 1% potassium solicate, filtering and drying 
at 150°C. It was then treated with 0.1M KH»PO,, 
filtered, dried and pulverized. Fractions were col- 
lected and chromatographed on the KH,PO, treated 
glass fiber paper. The predominant bile acids were 
dihydroxycholanic acids. Small amounts of mono- 
hydroxy and several different ketonic bile acids were 
detected. 
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1875. EFFECTS OF ANAPLASMOSIS ON PHYSI- 
OLOGICAL BEHAVIOR OF CHROMIUM 51 AND 
IRON 59 IN YOUNG CALVES. Sam L. Hansard 
Lon E. Foote.* Depts. of Animal Industry and 
Veterinary Science, Louisiana State Univ., Baton 
Rouge. 

The anemia of anaplasmosis was investigated 
conventional and radioisotope procedures in 30 trials 
with 19 young calves. Chromium-51 labeled homolo- 
gous erythrocytes were employed for peripheral bl 
studies and Fe? citrate used for effects of the ind 
disease upon red cell formation. Total blood, red cel 
and plasma volumes, total hemoglobin, red cell life 
Span, plasma iron clearance and percentage erythro- 
cytes containing marginal bodies were determined 
concurrently at periodic intervals before, during and 
following onset of the disease. The results of these 
investigations indicated: 1) a slight increase in TBV 
and a significant increase in the ratio of total plasma 
to RBC in all diseased animals; 2) a marked and 
progressive decrease in RBC volume, hemoglobin and 
hematocrit from 5 days before until 2-3 day following 
the period of peak anaplasma marginal body count; 
3) a suppression of the hemopoetic system and/or the 
presence of short lived red cells appear to be sig- 
nificant factors in the pathogenesis of the prevalent 
anemia; 4) that during the recovery phase hemoglobin 
increased more rapidly than red cell volume, and 
effects of the disease appeared to have a greater 
influence upon hemoglobin formation. These and 
other factors relative to the possible site of infection 
and the physiological mechanisms involved will be 
discussed. 


1876. SEQUENCE IN WHICH AMINO ACIDS BECOME 
DEFICIENT IN CASEIN AND ITS BEARING ON 
AMINO ACID IMBALANCE, A. E. Harper. Dept. 
of Biochemistry, Univ. of Wisconsin, Madison. 
The sequence in which amino acids become limit- 

ing for the growth of rats fed on diets containing low 

levels of casein has been investigated as part of a 

continuing study of amino acid imbalance. With diets 

containing only 6% of casein and adequate niacin; 
methionine, as is well known, was the most limiting 
amino acid. In confirmation of the observations of 

Griffith and Nawrocki (Fed. Proc. 7:288, 1958), 











threonine next became limiting. Then tryptophan, 
isoleucine, leucine, histidine, valine and pheny. 
appeared to be equally limiting according to the re 
of growth experiments. Further information from 
imbalance studies suggested that tryptophan, iso- 
leucine and leucine were somewhat more limiting 
histidine, valine and phenylalanine. Lysine followed 
next in order with arginine being the last to become 
limiting for the growth of the rat. Quite severe im- 
balances involving tryptophan, threonine, leucine and 
isoleucine were produced by adding to the basal diet 
various mixtures of amino acids in amounts that did 
not exceed the requirements. Slight imbalances in- 
volving histidine, valine and phenylalanine were pro- 
duced but none involving lysine or arginine. From 
the results of this study the conclusion has been dra 
that, if the sequence in which amino acids become 
limiting in a diet is known, specific amino acid im- 
balances can be induced. 
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1877. HEIGHTS AND WEIGHTS OF COLLEGE STU- 
DENTS AND OTHER ADULTS IN THE UNITED 
STATES. Milicent L. Hathaway. Human Nutrition 
Research Div., Agricultural Research Service, 
USDA, Washington, D. C. 

A recent comprehensive compilation of published 
and unpublished data on heights and weights of children 
and youth in the United States illustrates the fact that 
children are generally taller and heavier for their 
age than they were 50 years ago. Currently used 
standards for adults are based on data collected in 
eastern United States and Canada from 1885 to 1907. 
New data from measurements of about 160,000 college 
students from 104 colleges in 34 states in 1948 to 
1950, and reports of measurements for members of 
about 6,000 families in the 1955 U.S.D.A. Household 
Food Consumption Survey as well as other research 
data have been analyzed, and will be compared with 
earlier data. 


1878. ANTIHYPERCHOLESTEREMIC EFFECT OF 
ESSENTIAL FATTY ACIDS IN NATURALLY OC- 
CURRING HYPERCHOLESTEREMIC AND 
NEPHROTOXIC DOGS. J. F. Herndon,* T. H. Lin,* 
Dorsey E. Holtkamp,* E. J. Van Loon* and Samuel 
M. Greenberg. Research and Development Div., 
Smith Kline & French Labs., Philadelphia, Pa. 

A routine examination of dogs brought into the 
laboratory for experimental purposes revealed that 
several of these animals had elevated plasma lipid 
and cholesterol values. Another group of dogs were 
made hypercholesteremic through the administration 
of nephrotoxic serum by the method of Heymann and 
Lund (Pediatrics 7:691, 1951). Several experiments 
with linoleic acid and fats containing large amounts 
of unsaturated fatty acids have shown consistent 
plasma cholesterol-lowering effects in these dogs in 
both short-term and long-term supplementation ex- 
periments. L-3,5,3'-triiodothyronine was found to 
accelerate the rate of plasma cholesterol depression 
when administered to dogs receiving a level of the 
highly unsaturated fat which, by itself, resulted in 
only minimal lowering of the plasma cholesterol 
values. 
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1879. MIXED SOYBEAN STEROLS AND CHOLES- 
TEROL METABOLISM. David C. Herting* and 
Philip L. Harris. Research Labs., Distillation 
Products Ind., Div. of Eastman Kodak Co., 
Rochester, N. Y. 

The effect of dietary plant sterols on tissue levels 
of cholesterol has been studied with weanling male 
rats fed a diet containing 25% lard, 20% casein, 45% 
sucrose, 5% salts, 4% cellulose, and vitamins plus 1% 
cholic acid. The addition of 1% cholesterol to the diet 
increased serum cholesterol levels four-fold and liver 
cholesterol levels 8-fold. Adding soybean sterols in 
levels from 0.5% to 4% to the cholesterol-containing 
diet decreased tissue cholesterol levels. A level of 
2% mixed soybean sterols also significantly depressed 
serum and liver cholesterol levels when no choles- 
terol was added to the diet. At a level of 2% plant 
sterol, mixed soybean sterols, 6-sitosterol, soybean 
sitosterols (predominantly ;-sitosterol), campesterol, 
and stigmasterol were equally effective in depressing 
tissue cholesterol levels. Although serum choles- 
terol levels of adult male rats responded less to a 
level of 1% cholesterol in the diet than did those of 
weanling rats, addition of 2% mixed soybean sterols 
again depressed tissue cholesterol levels. At neither 
age did increase in dietary cholesterol to a level of 
2% have additional effect. Groups of rats fed a stock 
diet containing 0, 0.3, 1.5, or 7.5% mixed soybean 
sterols showed normal growth, reproduction and lac- 
tation. After 24 wk, the animals showed no gross 
pathological or toxicological changes. Serum and 
liver sterol levels were comparable in all groups. 


1880. EFFECT OF DIETARY PROTEIN LEVELS 
ON SUSCEPTIBILITY OF CHICKS TO FOWL 
TYPHOID. C. H. Hill and H. W. Garren (intr. by 
G. Howard Satterfield). Dept. of Poultry Science, 
North Carolina State College, Raleigh. 

Studies have been conducted testing the effect of 
dietary protein levels on the susceptibility of chicks 
to fowl typhoid. A soybeam meal-cerelose diet, sup- 
plemented to contain adequate quantities of all the 
known essential vitamins and minerals and methi- 
onine, was used. The soybean meal was the sole 
source of protein in the diet. Day old chicks were fed 
this diet made up to contain 10, 20, and 30% protein 
for 4 wk prior to inoculation with Salmonella galli- 
narum and continued on these diets until the experi- 
ment was terminated, 15-18 days after inoculation. 
Forty to 60 chicks were used per treatment in each 
of the 4 experiments. In all of the experiments the 
number of survivors and the average survival time 
decreased as the protein level was increased. The 
increased susceptibility with increased levels of pro- 
tein occurred whether the organism was inoculated 
orally or intramuscularly, and whether the energy 
value of the diets was allowed to vary or was held 
constant. In an experiment comparing casein with 
soybean meal, increased levels of protein from either 
source increased the susceptibility of the chick to 
fowl typhoid to the same extent. 
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1881. DIETARY EFFECT ON SERUM PROTEINS AS 
MEASURED BY PAPER ELECTROPHORESIS. 
Jeng M. Hsu, James A. Mitchell and Sr. William 
Andrew (intr. by E. B. McCollum). St. Joseph's 
Hosp., Elmira, N. Y., and Dept. of Biochemistry, 





Johns Hopkins School of Hygiene and Public Health, 


Baltimore, Md. 

Serum specimens were collected from clinically 
healthy male and female subjects differing in age and 
diet habits. Total protein (expressed as gm/100 ml) 
was analyzed by the biuret method using bovine 
albumin as a standard. The separation of serum 
proteins was performed by the paper electrophoretic 
technic. Bromophenol blue was used for staining and 


the amount of dye bound by each of the separated pro- 


tein components was estimated by the elution method. 
The average results from duplicate determinations 
are expressed as percentage. The concentration of 
each protein fraction was calculated. It was found 


that the sera of people receiving approximately 70 gm 


protein daily had a higher percentage of alpha ,- 
globulin (7.5+0.7 vs. 6.5:0.5) and a lower % of gamma 
globulin (14.5+1.2 vs. 17.2+1.5) than the sera of those 
getting 85-90 gm. The electrophoretic pattern of the 
sera of the younger age group (17-18 yr) was similar 
to those of the older age group (45-56 yr). There is 
no difference in electrophoretic distribution of pro- 
tein in the sera of men and women. 


1882. TERATOGENIC ASPECTS OF MANGANESE 
DEFICIENCY IN RATS. Lucille S. Hurley,* 
Gladys J. Everson and Jean F. Geiger.* Dept. of 
Home Economics, Univ. of California, Davis. 
Female rats maintained from weaning on a Mn- 








deficient fortified milk ration were able to bear young 


not differing greatly in number or birth weight from 


those produced by females on a similar diet containing 


added Mn. Survival, however, was significantly af- 


fected by the Mn deficiency. In Mn-supplemented ani- 


mals, survival of the young to weaning age was from 
2-4 times higher than Mn-deficient rats. Of Mn- 
deficient surviving young, 66-76% were markedly 
ataxic. Females producing defective young for ist 
litters were supplemented with Mn at various times 


during 2nd or 3rd pregnancies. When Mn supplemen- 


tation was begun on the 14th day of gestation or ear- 


lier (and continued thereafter), normal survival of the 


young was noted. In no case was ataxia observed. 
When Mn was withheld until the 15th day, 48% of 
surviving young were ataxic. Mn-supplementation 
begun on the 18th day of gestation resulted in 25% 
survival and 100% ataxia. An irreversible congenital 
defect resulting in ataxia is thus shown to occur be- 
tween the 14th and 18th days of gestation in Mn-defi- 
cient females. Brain cholinesterase activity and 
serum alkaline phosphatase levels of the young will 
be reported. (Aided by grant No. A1340, Natl. Insts. 
of Health, PHS.) 





1883. DIETARY FACTORS OTHER THAN FAT 
WHICH INFLUENCE PLASMA CHOLESTEROL 
LEVEL IN THE CHICKEN, Dewey Johnson, Jr, 
and Hans Fisher (intr. by M. W. Taylor). Dept. 
of Poultry Science, Rutgers Univ., New Brunswick 
N. J. 

The production of high plasma cholesterol levels 
in growing chickens was investigated in relationship 
to several dietary deficiencies. The plasma choles- 
terol level was significatively increased by fe 
suboptimal protein (15%) diets. The cholesterol 
on the low protein diets was furthermore related to 
the quality of the protein. Comparisons of raw soy- 
bean meal with heated soybean meal at the 15% pro- 
tein level indicated that although both meais Produced 
high plasma cholesterol, the level on the raw meal 
was significatively higher than on the heated meal. 
The addition of methionine to these diets causeda_ | 
small reduction in plasma cholesterol on both meals, 
The reduction on the raw meal was greater than on 
the heated meal and of the same magnitude as the 
methionine response on growth. This is interpreted 
to indicate a close relationship between hypercholes- 
terolemia and over-all dietary balance. The effect 
of other proteins and dietary factors on liver function 
and plasma cholesterol level will be discussed. 


1884. EFFECT OF DOSAGE SCHEDULE ON EF- 
FICIENCY OF PANCREATIC SUBSTITUTION 
THERAPY IN PANCREATIC STEATORRHEA., 
P. H. Jordan, Jr. and M. I. Grossman (intr. by 
A. L. S. Cheng). Wadsworth VA Hosp. and Univ. 
of California Med. Ctr., Los Angeles. 

The efficacy of pancreatic substitution therapy 
(Viokase) upon pancreatic steatorrhea was studied in | 
8 patients (6 cases of chronic relapsing pancreatitis 
and 2 cases of total pancreatectomy). The 6 patients 
with chronic pancreatitis were studied during 5 con- 
secutive 3-day periods. The daily calorie, protein 
and fat intakes were estimated by the use of standart | 
calorie charts. Feces for each 3-day period were | 
collected and analyzed for total solids and total Lipids|: 
in 4 patients and for total nitrogen in addition to 
solids and lipids in 2 patients. No Viokase (schedule 
I) was administered during periods 1 and 5; 8 gmof 
Viokase in 3 divided doses with meals (schedule Il) 
was administered in the second period; 8 gm of 
Viokase in 12 divided doses (schedule III) was admir- 
istered during periods 3 and 4. The average excre- 
tion of ingested fat by patients with chronic relapsii 
pancreatitis was 30%, 22% and 10% on schedules I, 1 
and III respectively. The average excretion of in- 
gested nitrogen was 43%, 28% and 22% on schedules], 
II and III respectively. Complete studies were not 
performed upon the 2 patients with total pancreatee- 
tomy. One patient couid not tolerate 3 large dosesd 
Viokase per day. In this case, the feces contained 
and 19% of the ingested fat on schedules I and III re 
spectively. In the second case it was considered 
unjustified to withhold Viokase. In this case, the 
feces contained 31 and 12% of the ingested fat on 
schedules II and III respectively. The data indicate 
that substitution therapy for pancreatic insufficient) 
is more effective when administered in small doses 
at frequent intervals than when given in the convel- 
tional manner, 3 times a day with meals. 
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1885. HUMAN BLOOD LEVELS OF L-ASCORBIC 
ACID OR D-ISOASCORBIC ACID AFTER ORAL 
DOSAGE. Harold Kadin and Modest Osadca (intr. 
by S. H. Rubin). Nutrition Labs., Hoffmann-La 
Roche Inc., Nutley, N. J. 

The recent widespread use of d-isoascorbic acid 

(I) as an antioxidant in foods raises the question of 

"masking" of true ascorbic acid (II) levels in assess- 

ment of nutriture. The quantitative methods available 

for determining ascorbic acid in blood do not distin- 
guish between I and II. Comparative blood levei trials 
in 5 normal subjects were therefore carried out with 
graded doses of I or II ranging from 500 mg without 
previous saturation to 100 mg following an extended 
period of saturation with II. Blood levels of II were 
determined by the method most commonly used in 
clinical surveys of human nutrition, viz., the ultra- 

micromethod of Lowry et al. (J. Biol. Chem. 160:609, 

1945), a method which gives equivalent response to 

the two substances. Both isomers give closely com- 

parable blood level curves, showing increases above 
predose levels lasting for at least 5hr. Thus, the 
ingestion of significant amounts of d-isoascorbic acid, 

which has only 5% of the vitamin C activity of 1- 

ascorbic acid in animals, can lead to overestimation 

of the state of vitamin C nutrition as judged by blood 
level tests. 





1886. LIPID CONTENT OF PATHOLOGIC SEROUS 
FLUIDS. Donald A. Kellogg* and George V. Mann. 
Dept. of Nutrition, Harvard School of Public Health, 
Boston, Mass. 

Thirty-three human serous fluids were analyzed 
for total protein, albumin, globulin, total lipid, total 
cholesterol, phospholipid, triglyceride, and by ultra- 
centrifugation for low and high density lipoproteins 
(density < 1.0630 and 1.2100 at 26°C respectively). 
Concentrations of lipoproteins from 5-50% of that in 
plasma were found in all cases including joint, hy- 
drocele, and pericardial fluids except the one col- 
lected by Southy tube. Two chylous fluids had large 
amounts of triglyceride and low density lipoproteins 
migrating at rates of Sf 400 and faster, Those 
pleural and peritoneal fluids which apparently re- 
sulted from "irritation" to the body membranes (in- 
flammation or carcinomatosis) had significantly 
higher concentrations of globulins, total cholesterol, 
and low density lipoproteins (P< 0.01) than did those 
fluids which apparently accumulated because of an 
increase in osmotic or hydrostatic pressure (con- 
gestive heart failure or Laennec's cirrhosis). The 
ultracentrifuge patterns of these fluids were similar 
to those of human plasma. This suggests that plasma 
lipoproteins traverse body membranes. According 
to the pore theory of capillary permeability, the 
maximum diameter of particles capable of diffusion 
across intimal membranes is 30-45 A. Since physi- 
cal chemical data show the minimum diameter of 
high and low density lipoprotein molecules to be 50 
and 185 A respectively, this theory cannot account 
for their passage. 
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1887. INFLUENCE OF ADDITIONS OF B,, AND 
SMALL 4 MOUNTS OF DEFATTED FISH FLOUR 
TO PROTEINS IN ENRICHED MILLED WHEAT 
FLOUR ON GROWTH AND PROTEIN EFFICIENCY. 
Marinus C. Kik and Barnett Sure. Dept. of Agri- 
cultural Chemistry, Univ. of Arkansas, Fayette- 
ville. 

A study was made on the influence of additions of 

-1 ug Bj. and 1, 3 and 5% defatted fish flour to the 

proteins in enriched milled wheat flour on growth and 

protein efficiency ratio (PER) expressed as gains in 
body wt/gm of protein intake. This investigation was 
carried on with the albino rat during a 10-wk period. 

The results are expressed percentagewise as in- 

creases in body weight (B.W.) and as PER. Enriched 

Milled Wheat Flour: Bj, +15% in B.W. and +11% in 

PER. Bjo, 1% fish flour, +117% in B.W. and +45% in 

PER. Bjo, 3% fish flour, +238% in B.W. and +85% in 

PER. Bp», 5% fish flour, +352% in B.W. and +95% in 

PER. As previously shown, addition of small amounts 

of fish flour to the proteins in enriched milled wheat 

flour is very beneficial and may be due also in part to 
their contribution of B},. The results, compared with 
those previously obtained, show that further addition 
of B,, had some effect. It amounted to increases of 

44% i B.W. and 8% in PER on 1% fish flour; decrease 

of 2% in B.W. and 5% in PER on 3% fish flour; in- 

crease of 1% in B.W. and 1% in PER on 5% fish flour. 





1888. ASPECTS OF PROTEIN AND ASCORBIC ACID 
NUTRITION OF GUINEA PIG. M. P. Lamden,* 
A. B. Almeida,* C. E. Schweiker,* S. B. Merrow* 
and H. B. Pierce. Depts. of Biochemistry and 
Home Economics, Univ. of Vermont, Burlington. 
Except for the role of ascorbic acid in aromatic 
amino acid metabolism, there is little definitive 
knowledge of the relation of ascorbic acid to protein 
metabolism. This is a study on guinea pigs prelimi- 
nary to one on man concerning relationships between 
over-all aspects of protein metabolism and ascorbic 
acid intake at protein and ascorbic acid levels not 
conducive to scurvy or protein deficiency. Growing 
200- to 250-gm guinea pigs, housed individually in 
metabolism cages, were accommodated to a moistened, 
complete (except for ascorbic acid) semi-synthetic 
diet containing 21% (dry weight) soy protein. Six mg 
of ascorbic acid were fed daily by dropper. The ani- 
mals were then maintained for 2-wk periods succes- 
sively on the following diets containing combinations 
of low (but not inadequate) and larger amounts of soy 
protein and ascorbic acid: 25% protein and 6 mg as- 
corbic acid (ASA)/day; 25% protein and 1 mg ASA/day; 
15% protein and 1 mg ASA/day; 15% protein and 6 mg 
ASA/day. Growth occurred on all diets, the rate 
being greater at the higher protein level, the ascorbic 
acid level having no effect. Nitrogen balance was gen- 
erally positive, the extent being a function of the in- 
take of protein but not of ascorbic acid. Total serum 
protein concentration and the distribution of serum 
proteins by paper electrophoresis appeared unrelated 
to protein and ascorbic acid intake at the levels fed. 
Other results will be presented. : 
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1889. CARBOXYLATION OF PROPIONYL COEN- 

ZYME A. M. D. Lane and D. R. Halenz (intr. by 

A. E. Schaefer). Dept. of Biochemistry and Nutri- 

tion, Virginia Polytechnic Inst., Blacksburg. 

A soluble enzyme system prepared from bovine 
liver mitochondria which is capable of carboxylating 
propionyl CoA has been found to catalyze a bicarbon- 
ate-dependent cleavage of ATP. This bicarbonate- 
dependent cleavage of ATP is apparently different 
from that described by Flavin et al. (Biochim. et 
biophys. acta 20:591, 1956) since AMP is the nucleo- 
tide reaction product and the reaction is not fluoride 
dependent, but rather fluoride inhibited. Pyrophos- 
phate (PP;) is apparently formed but is rapidly 
hydrolyzed to orthophosphate (P;) by pyrophosphatase 
present in the enzyme preparation. Under these con- 
ditions the bicarbonate-dependent formation of P; 
from ATP follows zero-order kinetics. Supplement- 
ing this system with propionyl CoA greatly increases 
the rate of P; liberation and the amount of AMP 
formed as determined by paper chromatography. The 
carboxylation of propionyl CoA has also been studied 
by following bicarbonate uptake manometrically and 
has been found suitable for the assay of propionyl 
CoA carboxylase. The necessary components of this 
system in addition to enzyme are propionyl CoA, 
bicarbonate, ATP and Mg*+; since the rate of bicar- 
bonate uptake is dependent upon propionyl CoA con- 
centration it appears that the carboxylase is rate 
limiting in this enzyme preparation. C}4-succinate 
was the only labeled product detected when the reac- 
tion was carried out with C 14-bicarbonate. 





1890. MAGNESIUM METABOLISM OF YOUNG 
WOMEN. Ruth M. Leverton, Florence Waddill* 
and George Odell.* Oklahoma Agricultural Exper. 
Station, Stillwater. 

Nine young women were maintained on a controlled 
dietary intake for 8 consecutive 5-day periods while 
the only variable was the magnesium intake. For 3 
periods the daily magnesium intake was 248 mg, for 
2 periods 183 mg, and for 2 periods 280 mg. Urinary 
and fecal magnesium excretions were determined for 
each period, Individual variation was great but each 
subject was in negative balance on the lowest intake, 
183 mg daily. The daily negative balances ranged 
from -3.2 to -80.6 mg, and the mean was -33.2 mg. 
Three subjects who were in negative balance on a 
daily intake of 248 mg were in equilibrium on 280 mg. 
The mean daily magnesium retention for all of the 
subjects was 4.3 mg on the intake of 248 mg and 4.0 
mg on the intake of 280 mg. On the constant daily 
calcium intake of approximately 825 mg the mean 
daily calcium retention for all subjects was 25 mg 
and 22 mg on magnesium intakes of 183 mg and 280 
mg, respectively. On the constant phosphorus intake 
of 920 mg daily, 6 of the subjects stored more phos- 
phorus when the magnesium intake was 183 mg than 
when it was 280 mg. (Supported in part by a USDA 
contract sponsored by the Human Nutrition Research 
Div., Agricultural Research Service.) 





482 








NUTRITION 


1891. PLACENTAL TRANSFER OF CoB), IN THE 
DOG. A. Leonard Luhby,* Jack M. C rman and 
Alvin M. Donnenfeld.* Depts. of Pediatrics and 
Obstetrics, New York Med. College, New York City, 
Transfer of vitamin B), via the placenta in the dog 

was studied using radioactive CoB 9 a8 a tracer. 

A total of 9.6 1g vitamin Bj» containiag 9.6 uc Co60 

was injected into a bitch 6 months prior to pregnancy, 

She delivered a litter of 4 pups, and was allowed to 

nurse her young. The gamma radioactivity from the 

hepatic area of all the dogs was followed by surface 
scanning using a Nal scintillation counter. The 
amount of Co®B,, placentally transferred was 
determined after a "calibration dose" was injected 
into the pups. The bitch and one of the pups were 
later sacrificed and the radioactivity of various tis- 
sues determined in a weli-type Nal scintillation 
counter. The results by surface scanning showed 
that one to 1.5% of the original maternal dose was 
transferred to each of the pups. Radioactivity dis- 
tribution studies of the liver, kidney and pancreas 
revealed that distribution was proportionally the 
same in mother and pup and that liver storage ac- 
counted for more than 70%. On the other, hand, the 
kidney was richest in radioactivity on a per gm 
basis. On the basis of tissue radioactivity analysis, 
the pup received 5.3% of the Co®° B,, present in the 
mother. The biological half-life of the placentally 
transferred Co®B,, was found to be 2 months. 


1892. EFFECT OF DIET ON GROWTH RATES OF 
RAT. C.H. Lushbough* and B. S. Schweigert. 
American Meat Inst. Fndn. and Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 

This study was undertaken to determine the effect 
of the levels of fat and protein and caloric density of 
the ration on the growth rates and efficiency of feed 
utilization of male weanling rats. Vitamin and 
mineral/Cal ratios were constant in all rations, and 
an 8-wk test period was used. When rations contain- 
ing 5% lard or 5% corn oil were fed, an increase from 
approximately 5.5 to 7.2 gm gain/100 Cal gross food 
intake was observed with increasing levels of casein 
in the ration (12-36%). When lard or corn oil were 
substituted for sucrose to provide 4 times the per- 
centage of calories from fat in the 5% fat diets, and 
with casein/Cal ratios equivalent to those in the 5% 
fat diets, values ranged from 5.7 to 7.7 gm gain/100 
Cal with increasing casein levels. Dilution of the 5% 
fat ration with 15 parts added lard or corn oil/100 
parts ration gave values ranging from 3.4 to 7.3, 
while dilution with isocaloric amounts of sucrose 
(33.75 parts added/100 parts ration) resulted in 3.6- 
7.3 gm gain/100 Cal, with increasing levels of casein. 
Thus the efficiency of feed utilization of the rapidly 
growing rat increases with increasing levels of pro- 
tein in the ration, and increasing the fat content and 
caloric density of the ration results in further small 
increases in feed efficiency, when protein/Cal ratios 
are constant. Ration dilution with either fat or 
sucrose gives significantly decreased feed efficiency 
at low protein levels and is without substantial effect 
at high protein levels. 
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1893. BLOOD CHOLESTEROL IN MEN CONSUMING 
MIXED DIETS OF CONTROLLED FAT CONTENT. 
Ruth Lutz,* Richard H. Barnes and Eva Kwong.* 
Grad. School of Nutrition, Cornell Univ., Ithaca, 
N. Y. 

Although studies with formula-type diets brought 
refinements into the dietary fat-blood cholesterol 
field that encouraged extensive deductions regarding 
cause and effect, investigations with the more diffi- 
cultly controlled mixed diets have been relatively 
neglected. Twelve normal male subjects for 2 wk 
consumed a natural diet containing approximately 40% 
of calories as mixed animal and vegetable fat. Dur- 
ing the following 4 wk, when 6 subjects consumed the 
basal diet containing 10% of calories as mixed fat, 
serum cholesterol decreased; cholesterol levels in- 
creased in the other 6 subjects who consumed, in ad- 
dition to the basal fat, 30% of calories as butterfat. 
All 12 subjects were maintained on the basal diet 
modified to contain 30% of calories as olive oil dur- 
ing the last 4 wk during which blood cholesterol was 
lower than was found during the control period, thus 
providing additional evidence against the hypothesis 
that linoleic acid or essential fatty acids are unique 
in their cholesterol-lowering effect. Two striking 
observations from these studies were: 1) the regular 
pattern of blood cholesterol values denoting excellent 
dietary control; and 2) evidence that with each of the 
3 dietary conditions studied—low fat, high butterfat, 
and high olive oil—a changing response was still 
evident after a 4-wk period, indicating that studies of 
longer duration must be considered in the future. 





1894. CHEMICAL CHARACTERISTICS AND BIO- 
LOGICAL SIGNIFICANCE OF GOSSYPOL PRO- 
TEIN COMPLEXES. Carl M. Lyman and B. P. 
Baliga.* Depts. of Biochemistry and Nutrition, 
Texas Agricultural Exper. Station, A. & M. Col- 
lege of Texas System, College Station. 
Procedures were devised for the preparation of 

gossypol-protein combination products under condi- 

tions which did not denature the protein. Evidence 
was obtained to show that 1 molecule of gossypol can 
combine with either 1 or 2 free lysine epsilon amino 
groups in a single protein molecule. Since each 
molecule of gossypol contains 2 active carbonyl 
groups, the possibility that 2 or more protein molec- 
ules might be linked through a gossypol bridge was 
investigated. Sedimentation velocity studies on blood 
albumin-gossypol combination products failed to show 
that such cross linkage takes place. When gossypol 
was combined with purified cottonseed protein, the 
nutritional value of the protein as determined by rat 
protein repletion tests was markedly decreased. 

Amino acid availability tests with rats showed reduc- 

tion in the availability of amino acids, the greatest 

effect being with lysine. Amino nitrogen liberation 
by peptic and tryptic digestion in vitro was reduced 

37% and 58% respectively when purified cottonseed 

protein was combined with gossypol. The significance 

of the finding concerning the nutritional value of cot- 
tonseed meal and the effect of gossypol will be dis- 
cussed. 








Matrone 


1895. EFFECT OF PENICILLIN ON INTESTINAL 
SYNTHESIS OF THIAMINE IN THE RAT. M. S. 
Mameesh* and B. Connor Johnson. Div. of Animal 
Nutrition, Univ. of Illinois, Urbana. 

From calculations of isotope dilution following the 
feeding of physiological levels of radiothiamine as the 
sole source of thiamine in the diet an estimate of the 
intestinal synthesis of thiamine in the rat was made. 
The results indicated that the addition of penicillin 
to the diet of the rat increased the amount of available 
microbial thiamine. This increase was present in 
rats given marginal or adequate thiamine. Thus in 
the case of rats which received a thiamine limiting 
diet the available microbial thiamine was estimated 
at approximately 4 ug and 1ug/day with and without 
penicillin, respectively, while in the rats which were 
given an adequate diet the values were 6 and 0 ug 
thiamine/day, respectively. 


1896. VOLATILE FATTY ACIDS IN PURIFIED 
DIETS FOR RUMINANTS. Gennard Matrone, H. A. 
Ramsey* and G. H. Wise. Nutrition Sec., North 
Carolina State College, Raleigh. 

It was reported (Proc. Soc. Exper. Biol. & Med. 
95:731, 1957) that lambs fed a diet containing glucose 
and 31.9% of salts of the volatile fatty acids, acetic, 
butyric, and propionic, grew better than lambs fed 
glucose and starch or glucose, starch and cellulose. 
After approximately 2 yr, 5 out of 6 receiving the 
volatile fatty acid diet, none of those receiving glucose 
and starch, and 1 receiving cellulose have survived. 
Animals receiving the acids attained mature weights 
and are normal in appearance. Preliminary results 
from another experiment indicate that Triacetin does 
not replace the Na and K acetates and that butyrate 
may be omitted from the volatile fatty acid diet. 
Lambs receiving Triacetin have gained little or no 
weight over a period of 5-7 months. Values of the 
Co, C3, Cy, Cs, and Cg and above acids, expressed 
as molar percentage of the total, of samples of rumen 
juice taken 6 hr after feeding from lambs receiving 
the complete fatty acid diet and those receiving the 
diet without butyrate were similar except for the Cy 
fraction. The C, value obtained with animals not 
receiving butyrate was lower than from those fed the 
complete diet, but of the same order of magnitude as 
lambs on pasture. 
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1897. ALKALJ-TREATED CORN AND NIACIN DEFI- 
CIENCY. E. G. McDaniel* and J. M. Hundley. 
Labs. of Nutrition and Endocrinology, Natl. Insts. 
of Health, Bethesda, Md. 

The effect of alkali treatment of corn upon preven- 
tion and treatment of niacin deficiency in animals fed 
large amounts of this cereal has been studied. Diets 
contained 71.55% corn, 8% casein, 5% gelatin, 5% zein, 
3.6% salts, 6.7% fat, 0.15% 1-cystine, and a vitamin 
mixture complete except for niacin. Weanling puppies 
developed blacktongue in 67, 70, and 120 days and 
gained 1-2 lb. during this period, when fed untreated 
corn. Littermates fed alkali-treated corn gained 10.5, 
12.5, 13.5, and 15 lb in 120 days and continued for 
over 300 days without symptoms of deficiency. N'- 
methylnicotinamide excretion of puppies fed untreated 
corn averaged 0.09 mg/day compared to 0.74 mg/day 
for puppies fed treated corn. Blacktongue, which 
developed on untreated corn, could be cured by sub- 
stituting treated corn. The beneficial effects of the 
alkali treatment were observed only when the liquid 
from this treatment was retained in the diet. Similar 
results were observed with adult dogs with respect 
to prevention and cure of blacktongue and N'-methyl- 
nicotinamide excretion. Chicks fed the treated corn 
gained an average of 170 gm in 30 days compared to 
45 gm on untreated corn. Rats failed to show any 
marked differences in growth due to alkali treatment, 
probably because of a more efficient conversion of 
tryptophan to niacin than in the other two species. 





1898. A DIFFERENCE IN GROWTH RESPONSE OF 
CHICKS AND TURKEYS TO DIFFERENT ANTI- 
BIOTICS, James McGinnis and L. S. Jensen.* 
State College of Washington, Pullman. 

The growth response of chicks and turkeys to anti- 
biotics has been variable and often nil in our labora- 
tories during the past 5 yr. Essentially the same 
antibiotics used previously were fed in the various 
experiments. The failure to obtain a growth response 
was attributed to a decreased need for antibiotics 
through modification of the microbial environment 
resulting from continued use of antibiotics as a stand- 
ard practice in virtually ail experimental diets. The 
possibility of development of microbial resistance to 
the antibiotics was given little consideration by us as 
an explanation of the results obtained. During the 
past year, 4 experiments were conducted with turkeys 
and chicks in which 2 antibiotics not previously used 
in our laboratories were compared with procaine 
penicillin for growth promotion. In all experiments 
penicillin failed to give a significant growth response, 
whereas oleandomycin and erythromycin gave statisti- 
cally significant responses in all experiments. Other 
antibiotics having a history of previous use here were 
inactive for promoting growth. These results would 
suggest that the microorganisms against which anti- 
biotics act to stimulate growth of chicks or turkeys 
have developed resistance to the antibiotics that have 
been used frequently as diet supplements in our 
laboratories. 








1899. FOLIC ACID AND ENERGY INTAKE ON 

NUCLEIC ACID SYNTHESIS IN VIVO. 

Mehta,* D. A. Vaughan,* S. R. Wagle* and B. 

Connor Johnson. Div. of Animal Nutrition, Univ. 

of Illinois, Urbana. 

The role of folic acid in nucleic acid synthesis hag 
been re-studied in vivo using pair-fed rats, and it hag 
been found that folic acid deficiency produced by 
dietary means or induced with antagonist under these 
conditions of controlled food intake increased the in- 
corporation of Cl4 from the methyl of methionine or 
from formate into urinary allantoin. Since the role 
of folic acid in the incorporation of 'one-carbon units" 
into purines is well established, the above finding 
seemed strange. Further work revealed that the efted! 
was clearly related to food intake. Rats pair-fed a 
complete diet are markedly restricted in food intake 
by their deficient pair mates and are thus essentially 
starved most of the day. If both are starved over- 
night, then the folic acid-deficient rats are much less 
able to incorporate one-carbon units from formate to 
RNA and DNA than are folic acid-normal rats. The 
same is true if both rats of a pair are given the same 
amount of food just prior to administration of C}4- 
formate. Under the same experimental conditions 
(equal energy) there was no effect of folic acid defi- 
ciency on the incorporation of methyl of methionine 
into nucleic acids. The possibility of a different path- 
way for methyl metabolism to the one-carbon pre- 
cursors of purine or the possibility that methionine 
might be acting directly as a one-carbon donor was 
studied. Trapping experiments showed that the 
methyl group of methionine is converted to leucovorin 
but not through formate. 





1900. INTRAVENOUS GLUCOSE TOLERANCE, STOCH 
DIETS AND GLUCOSE TOLERANCE FACTOR. W. 
Mertz and K. Schwarz (intr. by E. L. Hove). Natl. 
Inst. of Arthritis and Metabolic Diseases, Bethesda, 
Md. 

The glucose tolerance factor (GTF), an unidentified 

dietary agent necessary for maintenance of normal 

glucose tolerance in rats, has been obtained in con- 

centrated form (Arch. Biochem. Biophys. 72:515, 

1957). Intravenous glucose tolerance is determined 

in fasted male Sprague-Dawley rats as described. 

Nineteen controls raised for 75 days on McCollum's 

lactating diet showed an average rate of 4.8:.3% 

disappearance of excess glucose/min. Torula yeast 

diets, deficient in GTF, produced an average value 

of 2.5+.2%/min after 62 days. Low glucose tolerance 

also occurred on other rations: two widely used com- 

mercial stock diets (A and B) were GTF deficient. 

After 50-60 days the average glucose tolerance of 115 

rats on diet A was 2.7+.1, and that of 150 rats on diet 

B 2.8:.1%/min. That these rations are deficient was 

demonstrated 1) by the preventive effect of known 

sources of GTF, and 2) by curative tests, i.e., re- 
constitution of normal tolerance upon pry oper 
of potent GTF concentrates. Addition of 2.2% of crude 

GTF to diet A prevented the impairment (4.4+.4%/min 

as compared to 2.91.1 in controls, and stomach tubing 

of .5 mg of a GTF concentrate/100 gm weight brought 
the tolerance of 2.1+.3 back to 4.4+.4%/min over night, 

Similarly, on diet B, application of 4.4 mg of a less 

pure GTF concentrate, for instance, reconstituted 

normal tolerance over night (2.3+.3%/min before, 
4.2+.5%/min after injection). Apparently, much re- 
search on carbohydrate metabolism has been done on 
animals which were, in fact, maintained on GTF 
deficient stock diets. 
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1901. MOLYBDENUM-SULFATE INTERRELATION- 
SHIP IN GROWING CHICK. Edward C. Miller,* 
Paul B. Pearson and C. A. Denton, Animal Hus- 
bandry Research Branch, USDA Agricultural Re- 
search Service, Beltsville, Md. 

New Hampshire X Barred Plymouth Rock female 
chicks were used to study the interrelationship of 
sulfur containing compounds on the growth rate of 
chicks fed high levels of molybdenum. The basal 
diet contained 3 ppm molybdenum and 13 ppm copper. 
Sodium molybdate was used to increase the molyb- 
denum content of the diet. No depression in the rate 
of growth occurred when the diet contained 250 ppm 
molybdenum. A slight reduction in the rate of growth 
was noted at 500 ppm molybdenum. Increasing the 
molybdenum content of the diet to 2250 ppm resulted 
in a very slow rate of growth. The addition of inor- 
ganic sulfate to the diet alleviated part of the molyb- 
denum-induced growth inhibition. Supplementation 
with methionine, taurine, sodium sulfide or sodium 
bisulfite was not as effective as inorganic sulfate in 
alleviating the growth depression. The addition of 
sodium thiosulfate to the diet containing high levels 
of molybdenum resulted in feather depigmentation. 
The level of molybdenum in the blood and liver of 
chicks fed the high molybdenum diets was reduced 
by increasing the intake of inorganic sulfate. The 
liver tissues of chicks injected with $350, were 
hydrolyzed and fractionated by means of ion exchange 
columns. The addition of molybdenum or molyb- 
denum and sulfate to the basal diet had no apparent 
effect on the distribution of sulfur35 in the inorganic 
and organic fractions of the liver. 





1902. EFFECT OF SAFFLOWER OIL AND SAF- 
FLOWER OIL PLUS SITOSTEROL UPON CHOLES- 
TEREMIA AND AORTIC SUDANOPHILIA IN RAB- 
BITS. Jonathan P. Miller,* Douglas V. Frost, 
Robert T. Olsen,* Bruce A. Christianson* and G. 
Frederick Lambert.* Nutrition Research Dept., 
Abbott Labs., North Chicago, Ill. 
Hypercholesteremia and aortic sudanophilia were 

produced in 14 wk in rabbits on a cholesterol-free 

ration containing 20% hydrogenated coconut oil. For 
regression studies part of the animals were continued 











on the 20% hydrogenated coconut oil and the rest trans- 


ferred to a diet containing 20% safflower oil. Within 

2 wk plasma cholesterol levels dropped 253 mg % in 
the group receiving safflower oil but over the next 10 
wk the level only decreased 66 mg %. During this 
same period the plasma cholesterol levels of rabbits 
receiving hydrogenated coconut oil continued to rise 
and several animals died. No decrease in degree of 
aortic sudanophilia was observed in either group of 
rabbits as compared to the beginning of the regres- 
sion study. A comparison was also made between 
safflower oil, corn oil and safflower oil containing the 
amount of beta-sitosterol present in corn oil. These 
results indicate no significant difference between corn 
oil and safflower oil with respect to effect upon plasma 
cholesterol. Over a 4-month period groups receiving 
either corn oil or safflower oil developed an average 
transitory increase of about 50% in plasma choles- 
terol levels with eventual return to near normal 
whereas the group receiving the sitosterol supple- 
mented safflower oil showed a slight decrease. 
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1903. EFFECT OF INTRINSIC FACTOR ON, AND 
DISTRIBUTION OF, VITAMIN B),-RECEPTOR- 
PROTEINS. O. Neal Miller and Fred M. Hunter.* 
Dept. of Biochemistry and Nutrition and Metabo- 
lism Research Lab., Dept. of Medicine, Tulane 
Univ. School of Medicine, New Orleans, La. 

Rat liver homogenates will combine more vitamin 
B}» in the presence of intrinsic factor concentrate 
(IFC) or lyophylized normal human gastric juice (GJ) 
than in its absence. This stimulation of vitamin B»- 
combining by IFC and GJ appears to be a function of 
their concentration. Fractional centrifugation of liver 
homogenates has revealed that the stimulation caused 
by IFC appears to require a vitamin B ,.-receptor- 
protein which is found in the microsome and soluble 
protein fractions. Fractionation c: the vitamin Bj» - 
receptor-proteins with (NH,)> SO, has resulted in a 
fraction which will no longer respond to stimulation 
by cobalamine protein (which has no intrinsic factor 
activity). This is in contrast to experiments with 
unfractionated material which showed equal activity 
with cobalamine protein and IFC. The fractionated 
receptor-protein appears to be quite sensitive in 
detecting small amounts of IFC or GJ. Dialysis of a 
solution of receptor-proteins against 100 volumes of 
isotonic KCl reduces its activity by 50%. This ac- 
tivity can be restored by addition of a preparation of 
co-factors. A survey of the tissues in the rat has 
demonstrated the presence of the vitamin B,,-recep- 
tor-protein in lung, ileum, duodenum, spleen, skeletal 
muscle, liver, brain, kidney and serum. Homogenates 
of stomach were not stimulated to combine more 
vitamin B,5 by added IFC. This is to be expected in 
view of the high control values in experiments in 
which no IFC was added. Stomach homogenates are 
expected to contain endogenous IF. 


1904. SOME FACTORS INFLUENCING RESPONSE 
OF RAT TO DESICCATED THYROID FEEDING AS 
MEASURED BY CESIUM, POTASSIUM AND SO- 
DIUM METABOLISM. F. R. Mraz (intr. by Homer 
Patrick). Univ. of Tennessee-Atomic Energy 
Comm. Agricultural Res. Program, Oak Ridge. 
The inclusion of desiccated thyroid in a simplified 

(casein-corn starch) rat diet at a level of from 0.25 

to 0.8% tends to increase excretion of both casium 

and potassium. In general, the cesium-134 content of 
the muscle tissue is increased and that of the kidney 
and liver tissues decreased when desiccated thyroid 
is added to the diet. This study was initiated to as- 
certain whether dietary sodium and potassium, 
estrogens, raw soybean meal, liver extract, high fat, 
high levels of vitamins A, D, and B-complex in com- 
bination with desiccated thyroid would influence this 
increased excretion of cesium, potassium and/or 
sodium in the rat. Desiccated thyroid increased ex- 


cretion of cesium-134 and potassium on sodium and/or 


potassium deficient diets and those containing 0.2% 
sodium and 0.3% potassium and also increased sodium 
content of tissues on potassium deficient diets. The 
inclusion of raw soybean meal (40%), liver extract 
(10%), cottonseed oil (10%), high vitamin A (1 million 
IU/kg) or high B-complex vitamins in the diet did not 
reduce the increased excretion of cesium-134 brought 
about through feeding of desiccated thyroid. The in- 
clusion of high vitamin D, (2,500,000 IU/kg) in the 
diet completely blocked the increased excretion of 


cesium-134 normally brought about by feeding of 
desiccated thyroid but did not affect the increased 
potassium-42 excretion. Diethylstilbestrol (100 ug/ 
kg) and dienesterol diacetate (0.01%) tended to reduce 
the increased excretion of the cesium-134 experienced 
on desiccated thyroid feeding. 
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1905. ISOMERIZATION OF VITAMIN A IN VIVO. 

T. K. Murray* and J. A. Campbell. Dept. of Natl. 

Health and Welfare, Ottawa, Canada. 

It was reported by Ames, Swanson and Harris (Fed. 
Proc. 16:626, 1957) that the rat stores in its liver an 
equilibrium mixture of vitamin A isomers independent 
of the isomer fed. To determine whether this isomer- 
ization occurred in the digestive tract or was entirely 
a function of the liver, vitamin A deficient rats were 
dosed with all-trans or neovitamin A and the propor- 
tions of these isomers in the digestive tract were 
measured. In each case there was some conversion 
of one form of vitamin A to the other in the stomach. 
The intestinal wall contained both isomers with some 
increase in the proportion of all-trans vitamin A over 
that found in the stomach. The caecum contained a 
greater proportion of neovitamin A than did any other 
part of the digestive tract. When neovitamin A was 
given, about 30% of the liver stores were in this form 
but practically no neovitamin A was found when all- 
trans vitamin A was fed. The liver oils of rats fed a 
chow diet or a vitamin A free diet plus all-trans 
vitamin A were assayed biologically, by antimony 
trichloride and spectrophotometrically. In each case 
the colorimetric and spectrophotometric methods 
gave a good estimate of biological potency. This 
finding differs from that of Ames, Swanson and Harris 
but the reason is not clear. 





1906. DIETARY MAGNESIUM AND THYROXINE IN 
THE PROGRESSION AND REGRESSION OF VAS- 
CULAR SUDANOPHILIA. M. Nakamura,* J. J. 
Vitale,* E. E. Hellerstein* and D. M. Hegsted. 
Dept. of Nutrition, Harvard School of Public Health 
and Dept. of Pathology, Harvard Med. School, 
Boston, Mass. 

It has been demonstrated that increased dietary 
magnesium resulted in decreased sudanophilia of the 
heart valves and aorta in young male rats fed an 
atherogenic diet for 24 days (J. Exper. Med. 106:767, 
1957). To determine the effect of dietary magnesium 
over longer periods of time and whether the sudano- 
philia seen at 24 days was a pre-atherosclerotic 
lesion, several groups of rats were fed an atherogenic 
diet containing 2 levels of magnesium for longer 
periods of time. Animals fed the low magnesium diet 
(48 mg.%) for the first 24 days had a heart score of 
approximately 4.5. Animals continued on this diet 
had an increased heart score of 6.8 at 60 days. In 
similar animals whose diet after 24 days had been 
increased to contain 192 mg % magnesium, the heart 
score was only 4.8 at 60 days. Animals consuming 
the high magnesium diet (192 mg %) had a heart score 
of 3.0 at the end of 24 days which fell to 1.6 at the end 
of 60 days. In animals continued on the low magnesium 
diet (48 mg %), the heart score rose from 4.5 at 24 
days to 18 at the end of 1 yr. The addition of thyroxine 
to the diet, whether at the start of the experiment or 
after 24 days, consistently produced low and/or 
reduced sudanophilic deposits. The morphologic 
changes seen in the kidneys and aorta will be reported. 
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1907. FATE OF RADIOACTIVE CASEIN IN DIGES- 
TIVE TRACT. E. S. Nasset and Jin Soon Ju.* 
Dept. of Physiology, Univ. of Rochester, Rochester, 
N.Y: 

Labeled casein was used in test meals of normal 
composition. The C!4 content was equivalent to 29 
uc/gm atom of C and about half of the radioactivity 
was contained in norleucine (sample supplied by Prof. 
Max Kleiber). Rats and 2 dogs with jejunostomies 
were fed the test meals. Rats were killed at intervals 
of 1, 2, and4 hr. Tissues and chyme were examined 
for radioactivity. After feeding the dogs chyme was 
aspirated continuously from the jejunostomies until 
the GI tracts were empty. At 4 hr the N of the cyme 
in the rats was 65% exogenous and 35% endogenous. 
Radioactivity was found in gastric, intestinal, hepatic, 
and pancreatic tissue, increasing in that order. The 
chyme obtained from the dogs indicated a dilution of 
exogenous protein with 4-8 parts of endogenous 
protein. 





1908. FATTY ACID SPECIFICITY AND SAPONIN 
INHIBITION OF CHOLESTEROL ESTERASES. 
H. A. Newman,* S. N. Shah* and F. A. Kummerow. 
Dept. of Food Technology, Univ. of Dlinois, Urbana, 
The rates of hydrolysis of cholesteryl acetate, 
butyrate and caproate by pork pancreas homogenate 
were measured at various concentrations using a 
reproducible potentiometric titration technique. 
Lineweaver and Burk plots were made for each fatty 
acid and the Michaelis constants calculated. It was 
found that the affinity for the enzyme was, in descend- 
ing order, cholesteryl caproate, butyrate and acetate. 
No hydrolysis, as determined by the Schoenheimer- 
Sperry technique, was evident for cholesteryl pal- 
mitate, oleate or elaidate after incubation for 24 hr. 
The inhibition by Quillaja saponin of chick, human and 
hog pancreatic cholesterol esterases was demon- 
strated, using cholesteryl acetate as a substrate. 
Pork and human pancreatic cholesterol esterases 
were competitively inhibited by saponin. Chick 
pancreatic cholesterol esterase demonstrated an 
anomaly at high substrate concentrations which could 
be attributed to crowding the enzyme site by 2 or 
more molecules of substrate. Saponin inhibited the 
chick pancreas cholesterol esterase at all concentra- 
tions of cholesteryl acetate and, if extrapolated to 
infinite concentration, competitive inhibition could be 
demonstrated. 
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1909. EFFECT OF TIME OF HYDROLYSIS ON AP- 
PARENT GLYCINE ACTIVITY AS ESTIMATED 
BY MICROBIOLOGICAL ASSAY. Jean S. O'Barr* 
and Charles A. Denton. Animal Husbandry Re- 
search Div., USDA Agricultural Research Service, 
Beltsville, Md. 

Studies on the estimation of glycine in soybean oil 
meal and casein have indicated an apparent loss of 
glycine as the time of acid hydrolysis is extended. 
Values obtained microbiologically with Leuconostoc 
mesenteroides P-60 increased sharply to a maximum 
after 1 hr autoclaving with 3N HCl and dropped 
rapidly when the period of hydrolysis was extended 
to6hr. Additional autoclaving for 18 hr resulted in 
a further slight loss in glycine activity. Recovery 
experiments with glycine added prior to hydrolysis 
have shown that the apparent loss is not due to the 
destruction of free glycine. Passage of short-time 
hydrolysates of soybean oil meal through Dowex 50 
columns resulted in the separation of several distinct 
fractions which when assayed microbiologically 
showed glycine-like activity. Twenty per cent of the 
total activity was found in fractions other than the 
glycine fraction. Similar analysis of 12-hr hydro- 
lysates showed that all of the activity was recovered 
in the glycine fraction. This indicates the possibility 
that the high glycine activity of the short-time hydro- 
lysates may be due to the stimulatory effect of 
peptides containing glycine. 





1910. EFFECT OF PHOSPHORUS ON MAGNESIUM 
REQUIREMENT. B. L. O'Dell, E. R. Morris* and 
W. O. Regan.* Agricultural Chemistry Dept., 
Univ. of Missouri, Columbia. 

Rats and guinea pigs were fed diets deficient in 
magnesium and containing variable quantities of cal- 
cium and puosphorus. A high intake of phosphorus 
accentuated the symptoms of magnesium deficiency 
in both species to as great as, if not a greater extent 
than high levels of calcium. The daily gain of guinea 
pigs for 8 wk on diets that contained 0.9% Ca and 0.4, 
0.8 or 1.7% P, with and without Mg were: 3.8, 5.5; 
0.5, 5.6; O (all dead), 2.9 gm, respectively. When 
phosphorus was 0.4% and calcium 0.9, 1.7 or 2.5%, 
the-gains with and without magnesium were: 3.8, 5.5; 
1.4, 5.6; 0.6, 4.9 gm, respectively. The weekly gains 
in male rats for 4 wk when the diet contained 0.9% Ca 
and 0.4, 0.8 or 1.7% P, with and without magnesium 
were: 21, 32; 20, 33; 6 (1/2 dead), 35 gm. The other 
gross symptoms, such as hyperemia, skin lesion and 
nervous disorder in the rat, were aggravated by high 
phosphorus intake. The deficiency symptoms in the 
guinea pig differ in that there is no apparent hyper- 
emia or nervous disorder. The most significant 
symptom in the guinea pig is a derangement of the 
calcification process so that soft tissue calcification 
is characteristic and widespread whereas bone and 
teeth fail to calcify normally. The incisors are easily 
fractured and are frequently broken. (Supported in 
part by NSF Grant G 3025.) 
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1911. COMPOSITION OF DIETARY FAT: ITS RELA- 
TION TO THE FATTY ACID COMPONENTS OF 
LIVER CHOLESTEROL ESTER. Ruth Okey and 
Anne Z. Harris.* Dept. of Nutrition and Home 
Economics, Univ. of California, Berkeley. 

Feeding linoleate-rich vegetable oil to facilitate 
mobilization of cholesterol is being widely advocated. 
The reportedly effective quantities are far in excess 
of known requirements for essential fatty acid. The 
extent to which cholesterol is esterified selectively 
with linoleic acid and how the fatty acid fraction of 
cholesterol ester varies with composition of dietary 
fat has, therefore, been investigated. Rats were fed 
adequate synthetic diets containing 1% cholesterol and 
10% of each of the following fats: menhaden, safflower, 
cottonseed, soy, corn, peanut, olive, and coconut oils, 
butter, lard and hydrogenated vegetable fat. After 7 
wk, they were autopsied and serum and liver lipids 
extracted. Cholesterol ester was separated by 
chromatography on solicic acid columns, It was 
saponified, the cholesterol removed, and iodine num- 
bers of the mixed fatty acids obtained. After con- 
jugation with KOH, di- and polyenoic acids were 
estimated spectrophotometrically. The individual 
fatty acids were also chromatographed on silicone- 
treated paper. In general, feeding fats high in linoleic 
acid increased the proportion of ester linoleic acid. 
This was higher in females than in males but it seldom 
exceeded 25%. Proportions of oleic acid were higher 
than those of linoleic acid. Proportions of individual 
fatty acids found in glycerids resembled those found 
in cholesterol ester. (Supported in part by PHS 
Grant-in-Aid H-2152.) 


1912. ZINC DEFICIENCY IN CHICKS, H. Patrick. 
Poultry Husbandry Dept., West Virginia Univ., 
Morgantown. 

A zinc deficiency in chicks is characterized by 
poor growth, dermatitis, short, bowed bones, poor 
feather growth and abnormal feather pigmentation. 
Two soybean protein-cerelose rations which differed 
by source of phosphorus were used. One used dical- 
cium phosphate and the other tricalcium phosphate. 
The usage of tricalcium phosphate resulted in a 
greater severity of zinc deficiency than when dical- 
cium phosphate was used. The addition of calcium 
carbonate aggravated the zinc deficiency more in the 
chicks receiving the tricalcium phosphate than in 
dicalcium phosphate containing ration. Tri-mag- 
nesium phosphate also aggravated the zinc deficiency. 
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1913. CHOLESTEROL LEVELS OF CANADIAN 
ESKIMOS, L. B. Pett and P. J. Lupien.* Nutrition 
Div., Dept. of Natl. Health and Welfare, Ottawa, 
Canada. 
_ Blood sera from 124 Eskimos aged 15 to over 50 
yr along Hudson Strait, and from 22 yr in the Far 
North, were analyzed. Cholesterol levels were for 
males aged 15-19 (184 mg %), 20-29 (187 mg %), 30- 
49 (207 mg %), 50 plus (226 mg %); for females in the 
same age groups the averages were, respectively, 
191, 205, 210, and 225 mg %. Other information will 
be reported, including total lipids and ascorbic acid, 
as well as data on skin-fold and other measurements. 
The data do not support the contention that Eskimos 
*have low cholesterol levels. The existence of athero- 
sclerosis must await further study, but is not ruled out 
by the evidence to date. 





1914. SOME EFFECTS OF INH-INDUCED VITAMIN 
B,; DEFICIENCY IN PREGNANT RATS, Ruth L. 
Pike and Avanelle Kirksey.* Dept. of Foods and 
Nutrition, Pennsylvania State Univ., University 
Park. 

The previous studies reported from this laboratory 
on the effects of vitamin B, deficiency during pre- 
nancy (J. Nutrition 58:251, 1956; ibid. 60:211, 1956; 
Fed. Proc. 16:396, 1957) employed desoxypyridoxine 
as the antimetabolite. In the present study, 50 mg/ 
kg/day of isonicotinic acid hydrazide were adminis- 
tered by intraperitoneal injection from the day of 
mating throughout the gestation period. Nitrogen bal- 
ances were determined during the 2nd and 3rd wk of 
pregnancy. Maternal hemoglobin, hematocrit and 
total plasma protein were determined on the Ist, 8th, 
15th and 21st days. Data were collected on maternal 
weight gain, litter weights and fetal weights. Hemo- 
globin, hematocrit and total plasma protein at term 
were markedly lower in the INH-treated animals than 
in controls. Average litter weights were approxi- 
mately 3 times the average maternal weight gain in 
the INH group, whereas litter weights were about 1/2 
maternal weight gain in controls. The average number 
of young per litter was comparable in vitamin B, - 
deficient and control animals but the average fetus 
from deficient animals weighed approximately 2 gm 
less than those from control animals. The findings 
irom this study will be discussed in relation to those 
previously reported for the desoxypyridoxine-induced 
deficiency. (Supported in part by The Nutrition Fndn.) 
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1915. DIETARY FAT AND HYPERCHOLESTEREMIA 
IN THE CEBUS MONKEY: POLYUNSATURATED 
FATTY ACIDS IN SUB- FRACTIONS OF SERUM 
LIPIDES. Karoly Pinter,* O. W. Portman* and 
D. M. Hegsted. Harvard School of Public Health, 
Boston, Mass. 

Silicic acid column chromatography (4 cc, column 
size) was adapted to a micro procedure for the sepa- 
ration of lipides of sera. Three fractions, 1) choles- 
terol esters, 2) triglycerides, unesterified fatty acids, 
and free cholesterol, and 3) phospholipides, were ob- 
tained using the following solvents after addition of 
lipides in light petroleum ether: fraction 1, chloro- 
form:petroleum ether (50:50), fraction 2, ethylacetate: 
petroleum ether (50:50), fraction 3, methanol:water 
(98:2). The polyunsaturated fatty acids were deter- 
mined by a modified lipoxidase method of Magee and 
Mattson (Fed. Proc. 16:391, 1957). The mean total 
polyunsaturated fatty acid content of sera from a 
group of cebus makeys fed corn oil was 116 mg %; 
36% of this total was in Fraction 2, while 24% was in 
Fraction 1. When serum cholesterol levels were 
elevated by inclusion of dietary cholesterol, the total 
polyunsaturated fatty acid level was depressed slightly, 
while the Fraction 2 polyunsaturated fatty acid content 
was depressed strikingly. The polyunsaturated fatty 
acid content of Fraction 1 (% fatty acids on a molar 
basis) was most responsive of the various measure- 








ments to the type of dietary fat. The variability of 
this method will be discussed. 


1916. INFLUENCE OF DIET ON FECAL EXCRE- 
TION OF BILE ACIDS AND BETA HYDROXY- 
on ig BY RATS. Oscar W. Portman and P. 

urphy (intr. by F. J. Stare). Harvard School of 

Pais Health, Boston, Mass. 

The methods of Lindstedt and Norman (Acta physiol 
scandinav. 38:121, 1956) using cholic acid-24-C 
were used to determine the pool size and turnover 
rates of cholate in the rat. Fecal beta hydroxy- 
sterols were separated by use of digitonin precipita- 
tion and weighed. Four diets were studied: 1) puri- 
fied diet with sucrose as source of carbohydrate, 2) 
purified diet with corn starch, 3) purified diet with 
sucrose plus 20% Celluflour and 4) Purina laboratory 
chow. The mean values for the daily fecal excretion | 
of bile acids (cholic acid and derivatives) were 7.7, 
10.3, 23.4 and 36.4 mg/kg of body weight respectively, 
and for excretion of beta hydroxysterols 44.0, 48.1, 
29.9, and 75.4 mg/kg, respectively. Although 
chromatography indicated that administered radio- 
cholate existed in the bile and in the portal blood ex- 
clusively as taurocholate, the labeled material in the 
feces existed as one or more modified, unconjugated 
bile acids. The rats with the most rapid turnover 
rates of cholate-24-C14 excreted part of the fecal 
radioactivity as a bile acid of polarity similar to that 
of cholic acid. Very little of the radioactivity was 
excreted as compounds with ketonic groups. The 
absorption of chemically modified radiocholate 
isolated from feces and administered to other rats 
was also studied. 
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1917. FECAL AND URINARY EXCRETION OF 
PARENTERALLY ADMINISTERED VITAMIN 
B,,Co®°, Amos L. Prevatt* and Walter G. 
Unglaub. Nutrition and Metabolism Research Lab., 
Dept. of Medicine, Tulane Univ., New Orleans, La. 
Measurement of urinary excretion and serum con- 

centrations of vitamin B,, in normal subjects and in 

patients with megaloblastic anemia during a "'satura- 
tion" regimen suggested the possibility of extrarenal 
routes of excretion of this substance. Six normal 
subjects and 12 patients with megaloblastic anemia 
were each given intramuscularly 50 ug crystalline 
vitamin B,, containing 0.5 uc Co, Urinary excre- 
tion of the vitamin during the subsequent 24 hr ranged 
from 9.5 to 38.0% of the dose injected. Radioactivity 
of 4-day stool collections was equivalent to 0.3 to 

2.3% of the amount administered. No significant dif- 

ference between the 2 groups was observed. ''Satura- 

tion" of 1 normal subject and 1 patient with pernicious 
anemia by injection of 10,500 ug of crystalline vitamin 

Bj over a 24-day period resulted in an increase in 

urinary excretion of the vitamin but no significant 

change in fecal radioactivity. Urinary excretion of 
vitamin B,. determined with the use of Co6° was in 
good agreement with results obtained with micro- 
biological assay methods. 





1918. EFFECTS OF DIET, ETHANOL AND VITAMIN 
B,2 ON PLASMA PROTEINS AND LIVER CON- 
STITUENTS OF RATS. Elaine P. Ralli, Mary E. 
Dumm* and Bertram Laken.* Dept. of Medicine, 
College of Medicine, New York Univ. -Bellevue 
Med. Ctr., New York City. 

Forty young female rats were fed a 12% protein 
(soy bean meal), 44% fat diet for 2 wk. At that time 
1/2 of the rats were given 7.5 ug of vitamin B,, daily 
parenterally. After 3 wk of this regime, 1/2 of each 
group received 15% alcohol as drinking solution. The 
rats were sacrificed 4 wk later. At intervals during 
the experiment, food and fluid intake and nitrogen ex- 
cretion were measured and tail bloods were taken for 
electrophoretic protein patterns. At sacrifice the 
livers were analyzed for nitrogen and fat. Comparing 
the effects of B,» to control rats on the same drinking 
solution, the former ate more, increased more in 
weight and the livers were higher in nitrogen and 
lower in fat. Comparing 15% alcohol to water inges- 
tion, the rats on alcohol ate less, gained less body 
weight and showed no change in the concentrations of 
nitrogen and fat. The albumin levels of the plasma 
were decreased in the rats receiving vitamin Bj», 
whether on alcohol or water. Microscopic sections 
of the livers of the rats on vitamin B,,, whether 
receiving alcohol or water, indicated active regenera- 
tion of liver tissue. 
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1919. AMINO ACID MIXTURE AS DIETARY SOURCE 
OF NITROGEN FOR RAT GROWTH. P. B. Rama 
Rao* and B. Connor Johnson. Div. of Animal Nu- 
trition, Univ. of Illinois, Urbana. 

In our earlier studies (Fed. Proc. 16:397, 1957) 
the determination of the requirements for essential 
amino acids and protein for the growing rat were 
reported. This paper will report work on the com- 
parison of amino acid diets and protein diets in 
promoting growth of rats. Male weanling rats were 
used for 3-wk growth tests in all diets studied. It 
was observed that the food intake of rats on a com- 
parable protein diet was 50% more than on an amino 
acid diet. The amino acid diet was then changed by 
increasing the fat content from 12.5 to 50% of the diet 
so as to provide the same calories and nitrogen even 
at this reduced intake. Under these conditions the 
rats on the protein high-fat diet made normal weight 
gains (4.3 gm/day) but the rats on amino acid high- 
fat diets showed poor food intake, rapid loss of weight 
and apparent deficiency symptoms not curable by 
extra supplements of any of the known vitamins. This 
is related to the source of non-essential amino acids 
and thus may be related to the role of fat vs. carbo- 
hydrate as carbon precursors for such amino acid 
synthesis, In a different approach an amino acid diet, 
on which a growth rate of 4.5 gm/day is obtained in 
rats, has been formulated. The amino acid levels re- 
ported earlier were retained in this diet but the fat 
content of the diet was reduced from 12.5 to 2%. 


1920. VITAMIN B,,. DEFICIENCY AND METHYLA- 
TION OF NICOTINAMIDE. Bruno Ranke,* Elma 
Ranke* and Bacon F. Chow. School of Hygiene and 
Public Health, Johns Hopkins Univ., Baltimore, Md. 
Ingested nicotinamide is methylated in liver, anda 

portion of it appears in urine as methylnicotinamide 

(MNA). In this report the urinary excretions of MNA 

by B,.-deficient and B,,-treated rats are compared 

after oral administration of 10 mg nicotinamide/100 
gm body weight, and MNA was determined in 24-hr 
urine after conversion to trigonelline, according to 

Sarett's procedure. Deficient animals were prepared 

by feeding progenies from B,,-deficient mothers a 

soybean meal diet, and the treated ones by feeding 

these deficient animals the same basal diet supple- 
mented with By» (100 ug/kg) and by injecting sub- 
cutaneously 5 ug B,. a week. Average total excre- 

tions by the treated group were: 13.7+0.96 mg (10 

males) and 8.4+0.36 mg (7 females) and by the deficient 

group: 6.8+0.56 mg (10 males) and 4.50.31 mg (12 

females). When the amount of excretion was ex- 

pressed in terms of mg MNA % body weight, the dif- 
ference remained statistically significant. These data 
suggest that B,, deficiency impairs the ability of liver 
to methylate nicotinamide. In order to determine 
whether this decrease was specific for B,, deficiency, 
groups of pyridoxine deficient and treated animals 
were prepared and given the same test dose of nico- 
tinamide. Excretion of MNA was greater for the 
treated group, when the amount was expressed on the 
basis of per animal, but not percentage body weight. 
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1921. PYRIDOXINE DEFICIENCY IN THE AGED. 
Elma Ranke,* Stanley Tauber,* Bruno Ranke,* 
Robert Goodhart* and Bacon F. Chow. School of 
Hygiene and Public Health, Johns Hopkins Univ., 
Baltimore, Md., and Home for the Jewish Aged, 
Philadelphia, Pa., and The National Vitamin Fndn., 
New York City. 

Transaminase (SGOT) content in sera of healthy 
individuals may be considered as a measure of the 
state of pyridoxine deficiency. In this study we deter- 
mined SGOT concentration in sera of 2 groups (I and 
II) of young subjects (18-40 yr) with different dietary 
regimens, and found them to be 18.8+1.58 (18 F) and 
16.50.53 (42 M), and the SGOT of 2 groups (III and 
IV) of old individuals (60-90 yr) to be 13.30.59 (35 F) 
and 13.0+0.72 (19 M). The number in parenthesis 
denotes either male (M) or female (F) subjects. The 
results demonstrate a significantly lower SGOT level 
in the aged group. To be certain that the difference 
is related to pyridoxine deficiency, 14 old people from 
Home I and six from Home II were treated with 15 mg 
pyridoxine daily for 1-3 wk, and the SGOT levels were 
measured before and after treatment. The pyridoxine 
administration brought about an increase of average 
level from 13.7 to 18.7, and from 14.1 to 20.5 in the 
two respective Homes. The difference is significant 
by t-test. A supporting evidence of pyridoxine defi- 
ciency in the aged was obtained by applying the tryp- 
tophane load test to young and old healthy individuals. 
A similar difference was observed between these two 
groups, but disappeared after the administration of 
pyridoxine. 








1922. WHOLESOMENESS OF A COMPOSITE DIET 
OF FROZEN-STORED GAMMA-IRRADIATED 
FOODS FED TO RATS. Merrill S. Read,* Herman 
F. Kraybill, William S. Worth,* and Norman F. 
Witt.* U.S. Army Med. Nutrition Lab., Denver, 
and Dept. of Chemistry, Univ. of Colorado, 
Boulder. 

Composite diets were prepared from 9 frozen- 
stored 6 x 10° rep gamma-irradiated or non- 
irradiated control food items (beef, pork, bacon, 
haddock, green béans, beets, peaches, powdered milk 
and military cereal bar). A non-irradiated vitamin 
supplement was incorporated in each diet. The diets 
were fed to 4 successive generations of male and 
female albino rats. No adverse effects of radiation 
sterilization of the food were observed insofar as 
growth, reproduction, lactation, energy metabolism, 
or average life span of the animals were concerned. 
A demonstrable increase in liver cytochrome oxidase 
activity was observed in all generations investigated; 
no other alterations in liver or blood enzyme activi- 
ties were found. 
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1923. UTILIZATION OF D-LEUCINE FOR GROWTH 
OF RATS AND EFFECT OF NORLEUCINE THERE- 
ON. M. Rechcigl, Jr.,* J. K. Loosli and H. H. 
Williams. Depts. of Animal Husbandry and Bio- 
chemistry and Nutrition, Cornell Univ., Ithaca, N.Y. 
The question regarding the utilization of D-leucine 

for growth of rats has remained unsolved up to now. 

Rose (Physiol. Rev. 18:109, 1938) concluded from his 

experiments that only the L enantiomorph is effective, 

while Schoenheimer's group (J. Biol. Chem. 134:653, 

1950) conclusively demonstrated the inversion of D- 

leucine in the adult rat. The experiments were de- 

signed to clarify this discrepancy. The results furnish 
definite proof that the oral supplementation of leucine- 
free or deficient, amino acid type diets with D-leucine 
will support the growth of weanling albino rats. These 
observations have been confirmed by the comparison 
of L- and DL-leucine fed at different levels. The dif- 
ference between these studies and earlier work of 

Rose has been found to be due to the presence of nor- 

leucine in the basal diet used in the earlier studies. 

(Supported by a grant from the Herman Frasch Fndn.) 





1924. ABSORPTION AND BIOLOGIC ACTIVITY OF 
VITAMIN B,>9 ANALOGS IN PATIENTS WITH 
PERNICIOUS ANEMIA, Edward H. Reisner, Jr. 
St. Luke's Hosp., New York City. 

Absorption of Co5° labeled chloro-, nitro-, and 
thiocyanatocobalamins and of the 5 hydroxy-, 5,6 
dichlor-, and desdimethylyenzimidazol analogs of 
vitamin B,5 was compared with that of cyanocobal- 
amin in patients with pernicious anemia in remis- 
sion. The analogs were administered together with 
an intrinsic factor concentrate of proven potency. 
Absorption was determined by the urinary excretion 
method of Schilling. None of the analogs tested 
showed significant absorption. In patients with 
pernicious anemia in relapse the biologic activity of 
the structural analogs was tested by comparing the 
response to a daily intramuscular dose of 1 yg with 
the subsequent response to the same dose of cyano- 
cobalamin. The 5 hydroxy-benzimidazol analog 
appeared to have less than half the activity of B,,; 
the 5,6 dichlor-, and desdimethylbenzimidazol analogs 
appeared to have anti-pernicious anemia activity 
equivalent to that of B}). Others have shown that the 
inorganic cobalamins have anti-pernicious anemia 
activity equal to that of B,. when injected. The 
evidence indicates that structural alteration of the Bj 
molecule at either the CN or the benzimidazol sites 
interferes with its absorption, without necessarily 
impairing its biologic activity in the body. The in- 
organic cobalamins are probably converted to cyano- 
cobalamin after injection, but the structural analogs 
appear to have biologic activity per se, depending 
upon the integrity of the benzimidazol moiety. 
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1925. METABOLIZABLE ENERGY OF FATS AND 
FATTY ACIDS FOR CHICKENS. Ruth O. A. 
Renner and F. W. Hill (intr. by M. L. Scott). Dept. 
of Poultry Husbandry, Cornell Univ., Ithaca, N. Y. 
Studies have been conducted to determine the 

metabolizable energy values of various fats fed to 

chickens at 20% of the diet. Metabolizable energy 
was determined by bomb calorimetry using the 
chromic oxide indicator method and correcting for 
nitrogen retention. The value determined in this way 
reflects not only the fat digestibility but also any 
effect of fat on the digestibility of the other ingredi- 
ents in the diet. The utilization of lard, tallow and 
corn oil was determined for the adult hen and for the 
chick at 2, 4, 6 and 8 wk of age. The utilization of 
corn oil and lard was unaffected by age, the metabo- 
lizable energy values being 8.97 and 8.72 Cal/gm, 
respectively. Tallow was less well utilized than 
either corn oil or lard by both hens and chicks. 

Chickens of 8 wk of age or older are better able to 

utilize tallow than younger birds. The metabolizable 

energy values of tallow for the chick at 2 wk and 8 wk 
were 6.70 and 7.45 Cal/gm, respectively. The tallow 
used in this work was typical of inedible tallow used 
in rations for poultry and other farm animals. An- 
other inedible fat, composed of fatty acids from vege- 
table oils combined with an approximately equal 

amount of neutral tallow, has been found to have a 

metabolizable energy similar to tallow. Mixed fatty 

acids derived from tallow have been found to have a 

relatively low metabolizable energy, 5.8 Cal/gm. 

Work in progress on the metabolizable energy of 

stearic, palmitic and oleic acids will be discussed. 





1926. FREE AMINO ACIDS IN SWINE PLASMA. 

Luther R. Richardson, Sanford J. Ritchey,* Cari 

M. Lyman and Patricia W. Lauderdale.* Dept. of 

Biochemistry and Nutrition, Texas Agricultural 

Exper. Station, College Station. 

Basic data were obtained on the concentration of 
18 free amino acids in plasma of swine fed a practical 
ration, One group (8 pigs) each weighing 90 lb. was 
fasted 18 hr before blood was drawn. Another group 
was not fasted. Blood was taken fron: animals ina 
third group (8 pigs fasted) at 40, 90 and 150 lb. The 
ion exchange procedure described by Moore and Stein 
(J. Biol. Chem. 211:893, 1954) was used to determine 
the amino acids. Duplicate values for each amino acid 
were obtained in each filtrate from plasma of indi- 
vidual animals. The data were analyzed by analyses 
of variance to determine their significance. Duplicate 
values agreed closely, but values for different ani- 
mals within a group were variable. Fasting decreased 
threonine, methionine, leucine, tyrosine and phenyl- 
alanine, and increased glutamic acid significantly. 
Nine other amino acids did not change. Glutamic acid 
and valine were significantly higher in 40-lb animals, 
and methionine, lysine and leucine were significantly 
higher in 150-lb animals. Thirteen other amino acids 
were essentially the same at different weights. Studies 
on changes in plasma amino acids in the same animal 
after fasting 0, 12 and 24 hr, and on changes following 
fasting after refeeding 0, 3, 6 and 9 hr are in progress. 
These data will be discussed. 











Scharpenseel 


1927. GLUCONEOGENESIS: EFFECT OF HYDRO- 
CORTISONE OR HIGH PROTEIN DIETS ON 
GLUTAMIC-PYRUVIC TRANSAMINASE. F. Rosen, 
N. R. Roberts* and C. A. Nichol. Dept. of Exptl. 
Therapeutics, Roswell Park Memorial Inst., 
Buffalo, N. Y. 

Current studies in this laboratory on the mecha- 
nism of action of hydrocortisone (HC) indicate that 
glutamic-pyruvic transaminase (GPT) is an important 
rate-limiting step in gluconeogenesis. Hydrocortisone, 





cortisone, or Prednisone, but not desoxycorticosterone, 


administered to rats daily for 7 days produced 5- to 
12-fold increases in hepatic GPT activity, whereas 
glutamic-oxalacetic transaminase was unaltered by 
HC treatment (Rosen et al., Science, in press). Two 
substrates of GPT, pyruvic acid and alanine, are of 
high gluconeogenic potency. Because of the apparent 
importance of GPT in the utilization of protein for 
carbohydrate synthesis, the effect of dietary protein 
on GPT activity was studied. Feeding high protein 
diets alone increased the GPT levels. In relation to a 
control group maintained for 1 wk on a purified diet 
lacking in protein, similar groups on 18, 35, 50 and 
75% casein showed 1.8-, 2.4-, 4.1- and 7.5-fold in- 
creases, respectively, in GPT activity based on pro- 
tein content of liver. Administration of HC for 1 wk 
to rats receiving a diet lacking in protein caused an 
8-fold increase in GPT activity. These findings 
indicate that either hydrocortisone treatment or high 
protein diet increases the GPT activity of liver. 
Since the GPT response to HC occurred in adrenalec- 
tomized rats, the role of the adrenais in the metabolic 
adaptation to variations in the protein content of the 
diet is under study. 


1928. DISTRIBUTION STUDIES WITH TRITIUM- 
LABELED VITAMIN A. H. W. Scharpenseel and 
George Wolf (intr. by R. M. Forbes). Radiocarbon 
Lab. and Div. of Animal Nutrition, Univ. of Illinois, 
Urbana. 

Tritium-labeled vitamin A acetate (511 mc/mM) 
was prepared by the method of Wilzbach (J. Am. 
Chem. Soc. 79:1013, 1957). It was injected intra- 
peritoneally into 3 rats (1 mg or 1.8 mc in 0.5 ml 
oil/rat). The animals were kiiled after 72 hr, and 
dissected into 20 separate organs. Free vitamin A 
was extracted by ether after treatment of the organs 
with sand and sodium sulfate; loosely bound vitamin 
A was extracted after treatment of the residue with 
60% methanol. The residue was then digested with 
papain and extracted with ether. Each ether extract 
was lyophilized and separated into a vitamin A ester, 
aldehyde and free vitamin A fraction by column 
chromatography. Highest specific activities per 
organ were in liver, smal intestine, adrenals, 
stomach, spleen, genitals and thymus; lowest in brain. 
Highest total activities were in urine and feces 
(mostly water-soluble, not ether-extractabie); liver 
(both free and loosely bound; 1.91 uc (1.03 ug) per gm 
of liver eluted with vitamin A aldehyde fraction, which 
retained radioactivity after co-crystallization with 
authentic carrier sample); small intestine (as free 
vitamin A and ester); and skin (as free vitamin A). 
The high specific activity in adrenals occurred 
mainly in the free aidehyde fraction, as also in the 
eyes. 
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1929. FACTOR 3 POTENCIES OF SELENIUM COM- 

POUNDS. K. Schwarz and C. M. Foltz (intr. by 

G. M. Briggs). Natl. Inst. of Arthritis and 

Metabolic Diseases, Bethesda, Md. 

Activation analysis for selenium in a standardized 
«-Factor 3 concentrate from pork kidney established 
that 0.7 ug selenium in 100 gm diet constitutes the 
50% effective dose level against liver necrosis in rats 
on a 30% Torula yeast diet (EDs, = 0.7 ug%Se). Con- 
siderable biochemical specificity governs the effect. 
Out of more than 50 different selenium compounds 
tested at various dose levels, Factor 3 (J. Am. Chem. 
Soc. 79:3292, 1957) was the most potent. Seleno- 
cystine, sel onine and selenomethionine 
produced ED. values of 2-2.4 ug%Se. Selenate, 
selenite and selenocyanate gave EDs, values of 1.8- 
2.2 ug$Se. The groups attached to selenium in 
organic compounds exert decisive effects: p-(4'- 
chloro-2'-nitrophenylselenenyl) acetophenone and bis- 
(2-nitro-5-methylphenylselenenyl) sulfide EDco = 
1.34 and 1.6 ug%Se) were more active than selenium 
amino acids. Many compounds are much less effec- 
tive: the EDc, of phenyl selenide was 134 ug%Se. 
EDs9 values of 2,4-dinitrob leninic acid and 
benzeneseleninic acid were 2.2 and 6.7 u.g%Se, but 4- 
carboxyb leninic acid was inactive at 300 
ug®Se. 3,6-Dicarboxy-1,2-diselenane and octafluoro- 
selenophane were inactive. 6-Selenopurine produced 
an ED., of 2.9 ug%Se, whereas 2-selenouracil was 
ineffective. The protective effect of L-cystine is 
caused by selenium contamination: 2 ug of selenium 
was detected per gm L-cystine. Activation analysis 
revealed that Torula yeast contains up to 1.6 ug of 
selenium per gm; selenium in Torula yeast must be 
biologically unavailable. Since selenium compounds 
are so different in potency, bioassay is the only 
satisfactory method for measuring Factor 3 activity. 
The chemical nature of Factor 3 will be discussed. 











1930. EFFECT OF DIETARY PROTEIN LEVEL ON 
SEVERAL OXIDATIVE ENZYMES OF THE HEART, 
MUSCLE AND LIVER OF CATTLE. R. L. Shirley, 
E. Bedrak,* J. F. Easley,* A. C. Warnick,* J. F. 
Hentges,* Jr. and G. K. Davis. Dept. of Animal 
Husbandry and Nutrition, Univ. of Florida, 
Gainesville. 

Twenty Hereford heifers (2 yr old) averaging 666 
lb. were divided into 4 dietary groups and fed 100, 77, 
56 and 46% of the recommended N.R.C. level of 
digestible protein, respectively. All groups received 
equivalent amounts of energy, vitamins and minerals. 
The enzymes were evaluated: manometrically by 
established-procedures and the results calculated as 
ul. of oxygen uptake/mg N/hr. The average values 
for succinoxidase obtained in the hearts of the 4 
groups were 898, 900, 698 and 850, respectively. 
Corresponding values for lactic dehydrogenase in the 
heart were 132, 122, 129 and 129, respectively. Suc- 
cinoxidase values obtained for the gracilis muscle 
were 68, 83, 86 and 101, respectively (P< 0.01). 
Xanthine oxidase values obtained for the liver were 
11, 15, 20 and 17, respectively (P< 0.01). The lower 
protein rations resulted in a decrease in the total 
protein of the heart (P< 0.05), liver (P < 0.05) and 
muscle. Lactic acid and glycogen were found not to 
be significantly influenced in the heart, liver and 
muscle by these diets. 
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1931. EFFECT OF GLUCAGON ON HEPATIC BLOOD 
FLOW AND METABOLISM IN UNANESTHETIZED 
DOG. W. C. Shoemaker* and T. B. Van Itallie. 
Surgery and Nutrition Depts., Harvard School of 
Public Health, Boston, Mass. 

A method for simultaneous catheterization of 
splenic artery and hepatic and portal veins in a sim- 
plified one-stage abdominal operation in the dog has 
been devised. Blood samples may be obtained from 
these sites after recovery without anesthesia. Blood 
glucose, serum inorganic phosphate, potassium, so- 
dium and osmolarity were measured across the liver 
in a series of dogs before and after intravenous 
glucagon administration. Hepatic blood flow (EHBF) 
was estimated by the bromsulfalein method. In 10 
dogs the average maximal increase in hepatic vein 
glucose was 58 mg %; the average portal-hepatic 
glucose gradient increased from 11 mg % to 29 mg % 
after glucagon. EHBF (average) increased from 727 
ml/min to 1437 ml/min after glucagon. Mean hepatic 
glucose output increased from 76 mg/min (basal) to 
380 mg/min (maximum) after glucagon. Serum 
osmolarity in hepatic vein blood increased with the 
increase in glucose concentration and EHBF. No sig- 
nificant change occurred in inorganic phosphate, 
sodium or potassium gradients despite the marked 
glycogenolysis. Under comparable conditions 1.0 
y/kg epinephrine (or norepinephrine) induced minimal 
glycogenolysis, no significant change in sodium 
gradient, but a marked increase in hepatic vein 
potassium concentration. Thus, glucagon-induced 
glycogenolysis was not accompanied by significant 
potassium or phosphate release, while a small dose 
of epinephrine induced potassium release without 
appreciable glycogenolysis. 





1932. GLYCOGENIC POTENCY OF INTERMEDI- 
ATES IN PROPANEDIOL, ACETOL, LACTAL- 
DEHYDE PATHWAY. Kenneth H. Shull* and O. 
Neal Miller. Dept. of Biochemistry, and the Nutri- 
tion and Metabolism Research Lab., Department 
of Medicine, Tulane Univ. School of Medicine, New 
Orleans, La. 

Male mice were fasted 21 hr and then injected i.p. 
with 200 mg/100 gm body wt. of the compound under 
investigation. Controls received isosmotic saline. 
Three hr after receiving the injection the mice were 
sacrificed and their liver glycogen determined. In 
contrast to the findings of Stohr and Muller (Z. 
physiol. Chem. 212:107, 1932) acetol was found to 
produce a significant increase in liver glycogen in 
the fasted mouse. This lends support to the thesis 
put forth by Miller et al. (J. Biol. Chem. 202:263, 
1953) that acetol or its phosphate is an intermediate 
in the metabolism of propanediol to lactic acid. L- 
fucose, the methylpentose which may be formed from 
the condensation of L-lactaldehyde and dihydroxy- 
acetone phosphate via 6-deoxy-L-sorbose-1-phosphate 
did not appear to cause a significant increase in liver 
glycogen in the fasted mouse. The possibility that L- 
fucose might inhibit phosphorylase and/or aldolase 
was tested by the combined feeding of glucose + L- 
fucose and lactate + L-fucose respectively. No 
diminution in the amounts of glycogen formed by 
either of these substrates in combination with L- 
fucose was observed. The results of the experiments 
in which L-fucose was given in conjunction with an- 
other metabolite, together with the formation of 
glycogen in some animals when this substance was 
given alone, indicated that L-fucose might be glyco- 
genic in the fed animal or in the fasted animal if the 
energy needs were fulfilled by other means. 
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1933. EFFECT OF ANTIOXIDANTS ON MUSCLE 
LIPIDS OF VITAMIN E-DEFICIENT GUINEA 
PIGS. R. L. Shull,* R. B. Alfin-Slater and B. H. 
Ershoff. Depts. of Biochemistry and Nutrition, 
Univ. of Southern California, Los Angeles. 
Inasmuch as Santoquin (6-ethoxy-2,2,4-trimethyl- 

1,2-dihydroquinoline), DPPD (N,N'-diphenyl-p- 

phenylenediamine) and DBH (2,5-di-t-butyl-hydroqui- 
none) delay, but do not prevent, the occurrence of 
muscular dystrophy in guinea pigs fed a highly puri- 
fied diet deficient in vitamin E (Shull, Alfin-Slater, 

Deuel and Ershoff, Proc. Soc. Exper. Biol. & Med. 

5:263, 1957), experiments were undertaken ‘o deter- 

mine the effect of these antioxidants and BET 

(butylated hydroxy toluene) on cholesterol levels of 








plasma and muscle of vitamin E deficient guinea pigs. 


Animals receiving the basal vitamin E-free ration 
exhibited an elevation of plasma cholesterol and 
skeletal muscle cholesterol and total lipid which 
occurred before the onset of dystrophy. DPPD, BHT, 
DBH and Santoquin when added at a level of 0.025% of 
the diet did not prevent these increases in plasma 
cholesterol and muscle lipid fractions. Supplements 
of alpha-tocopherol acetate, fully protective against 
the occurrence of dystrophy, resulted in much lower 
levels in these lipid components. 


1934. INTERRELATIONSHIPS OF GLYCOGEN AND 
ANYLASE IN CARBOHYDRATE-FED RATS, B.W. 
Smith (intr. by J. H. Roe). Biochemistry Dept., 
George Washington Univ., Washington, D. C. 

Male rats, trained to eat once daily, were main- 
tained on a high carbohydrate diet for 7 days and 
sacrificed. Liver glycogen, and blood, liver and 
pancreatic amylase levels were determined on 10 
animals at each 2-hr period for 26 hr following feed- 
ing. At 10 hr, glycogen levels reached a peak of 
10.03 gm % and liver weight increased by 56%. The 
pancreas contained 50,000 U of amylase/gm at zero 
time, dropped to 29,000 U at 6 hr, then returned to 
the original level. There was no correlation between 
blood and pancreatic amylase levels. Liver amylase 
concentrations were relatively constant throughout 
the 24-hr period regardless of the change in liver 
weight. The maximum level was 425 U/gm at 10 hr. 
Blood amylase decreased to a low of 180 U/ml at 8 
hr, rose to a peak of 251 U at 16 hr and returned to 
the base level. The ratio of liver to blood amylase 
remained relatively constant during the first 12 hr, 
decreased sharply at 14 hr, then returned slowly to 
the base level. These results indicate liver and 
blood amylase are related and are independent of 
pancreatic amylase, and that, if amylase has a func- 
tion in carbohydrate metabolism in the liver, its 
action probably occurs.during glycogen synthesis. 
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1935. ARGININE REQUIREMENT OF THE NORMAL 
INFANT. Selma E. Snyderman, L. Emmett Holt, 
Jr. and Audrey Boyer.* Dept. of Pediatrics, New 
York Univ. College of Medicine, New York City. 
This study was designed to determine if arginine 

is an essential amino acid for the growing infant. This 

was accomplished by the use of a synthetic diet, the 
protein moiety of which is composed of 18 L-amino 
acids provided in the same proportions as breast 

milk. After a control period, the arginine was com- 
pletely withdrawn from this mixture and the nitrogen 
content was kept constant by the substitution of gly- 

cine. The subjects were 3 normal male infants; 2 

were 3 wk of age at the onset of the study and the 

third was 3-1/2 months old. All three were able to 
gain weight normally, to retain adequate amounts of 
nitrogen, and to maintain plasma protein values in the 
normal range when arginine was removed from the 
diet for as long as 35 days. This would indicate that 
arginine is a dispensible amino acid for the normal 
infant. 





1936. SEX HORMONES AND ASCORBIC ACID. Helen 
J. Souders and Aileen Varozza (intr. by Gladys J. 
Everson). Home Economics Dept., Univ. of Cali- 
fornia, Davis. 

A relationship of the sex hormones to synthesis 
and/or utilization of ascorbic acid was suggested by 
reports of sex differences in blood plasma levels, 
hepatic stores and excretion. Rats fed a stock diet 
were divided into 6 groups at 8 wk of age. One group 
was sacrificed immediately. The other 5 groups, 
sacrificed at 10 wk of age, were as follows: 1) intact 
controls; 2) castrated controls; 3) castrated, injected 
with peanut oil; 4) castrated, injected with testo- 
sterone propionate; and 5) castrated, injected with 
estrone. Total ascorbic acid was determined in urine, 
whole blood, liver, kidneys and adrenals. In male 
castration decreased the weight gain, liver weight, 
ascorbic acid excretion and concentration in whole 
blood, liver, kidneys and adrenals. In females cas- 
tration increased weight gain, liver weight and con- 
centration of vitamin C in whoie blood. Peanut oil 
had no effects as compared with uninjected, castrated 
controls. Testosterone injections increased the con- 
centration of ascorbic acid in whole blood in both 
castrated males and females. In addition, in males 
it increased urinary excretion of vitamin C and its 
concentration in liver and kidneys. There was no 
effect on adrenal ascorbic acid. Estrone decreased 
the blood concentration of ascorbic acid in experi- 
mental male rats, but increased it in females. It had 
no effect on urinary excretion nor concentrations in 
liver, kidneys and adrenals. . 





Stahl 


1937. EFFECT OF CONSTANT ENVIRONMENTAL 
TEMPERATURE AND GROWTH ON BLOOD VOL- 
UME OF CALVES. P. R. Stahl and H. E. Dale 
(intr. by Robert L. Jackson). Depts. of Dairy Hus- 
bandry and Veterinary Physiology, Univ. of Mis- 
souri, Columbia. 

Plasma and blood volumes of beef (2 each of 
Shorthorn, Santa Gertrudis and Brahman) and dairy 
(3 each of Jersey, Holstein, and Brown Swiss) calves 
were estimated at 4- to 6-wk intervals with the 
T1824-hematocrit method. The animals were raised 
at constant temperatures, 50 and 80°F, 50-70% rela- 
tive humidity, with equal periods of light and dark. 
Increase in weight was accompanied by decrease in 
blood volume as percentage of body weight (BW) in 
all breeds. Average first determination of all beef 
calves was 10.95% BW; of all dairy calves, 10.53% 
BW. Average last determination of beef breeds (14 
months old) was 7.24% BW; and of dairy breeds (10 
months old), 8.74% BW. Beef calves had no con- 
sistent growth change in hematocrit, average values; 
first test, 44.7%; last test, 43.9%; all tests, 41.9%. 
Hemaiocrit of dairy calves increased with increasing 
weight in all breeds; average values: first test, 
35.3%; last test, 39.4%; all tests, 38.6%. Plasma vol- 
umes were higher at 80°F than at 50°F. At 80°F 
hematocrit was higher for Holstein, Santa Gertrudis, 
and Brahman, and lower for Jersey; Brown Swiss and 
Shorthorn intertemperature differences were insig- 
nificant. Hematocrit differences were reflected in 
proportionately higher whole blood volumes at 80°F. 
(Supported by U. S. Atomic Energy Comm.) 





1938. RATE OF GROWTH OF SKELETAL MUSCU- 
LATURE IN RELATION TO TOTAL BODY 
GROWTH DURING CHILDHOOD. Genevieve 
Stearns. Dept. of Pediatrics, State Univ. of Iowa, 
Iowa City. 

The nitrogen content of the body increases from 
about 2% at birth to 3% or more in adults. A major 
part of this increase is due to the relative increase 
in skeletal musculature known to occur between the 
end of infancy and puberty. Studies of urinary 
creatinine in infancy corroborate anatomical studies 
of growth of the musculature during the first year. 
Analysis of urinary creatinine data from healthy 
children 1-17 yr old is compared with anatomical data 
on changes in musculature during growth. A total of 
1172 3- to 5-day studies of 138 children is about 
equally divided among children 1-4, 4-10, and 10-17 
yr of age. Several children were studied for 6-19 
consecutive months. The data corroborate and extend 
the anatomical findings and illustrate individual varia- 
tions in the pattern of rapid growth of muscle. The 
data are useful in determining protein requirement 
at various stages of growth. Urinary creatine excre- 
tion follows closely that of creatinine to about 3 yr of 
age, then tends to remain constant to about 10 yr of 
age in boys, 14 yr in girls. The sum of urinary (cre- 
atinine plus creatine)/kg is not constant during the 
growth period. 
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1939. NITROGEN BALANCES OF HUMAN SUBJECTS 
FED FREE OR BOUND METHIONINE (WHEAT 
FLOUR). Dorothy L. Steel,* Lorraine T. Miller,* 
C. A. Baumann and May S. Reynolds. School of 
Home Economics and Dept. of Biochemistry, Univ. 
of Wisconsin, Madison. 

The requirement of human subjects for the S- 
containing amino acids has been studied, using a diet 
in which a part of the amino acids was furnished by 
75 gm wheat flour. The totals of the essential amino 
acids other than those being studied were brought to 
the Rose minima by supplements of pure amino acids, 
With 290 mg of cystine and from 260 to 330. mg of 
methionine, the nitrogen balances of 9 subjects were 
within a range of +5% of the total nitrogen intake. 
Using a more nearly synthetic diet, with the wheat 
flour omitted, 6 subjects were in positive nitrogen 
balance on 260 mg of methionine and 290 of cystine. 
A further study compared the nitrogen balances of 10 
subjects when the S-containing amino acids were fur- 
nished by wheat flour and by pure amino acids in 
alternate periods. Results indicate that the S-contain- 
ing amino acids are equally well utilized from the 
two sources. 





1940. COMPARATIVE EFFECTS OF DL-METHIO- 
NINE AND ITS HYDROXY ANALOGUE IN RAT 
NUTRITION. T. W. Sullivan,* H. R. Bird and C. A, 
Baumann. Poultry Husbandry and Biochemistry 
Depts., Univ. of Wisconsin, Madison. 

For growth of young rats, the a-keto and a-hydroxy 
analogues of methionine appear to be equivalent to the 
DL-«-amino form (J. Biol. Chem. 119:681, 1937; ibid. 
145:201, 1942). The ability of such nitrogen-free 
analogues to perform other methionine functions has 
not been reported. In the present study several ac- 
tivities of DL-methionine and of calcium-2-hydroxy- 
4-methiobutyric acid (MHA) were compared in ap- 
propriate levels in suitable test diets. In diets low 
in vitamin Bg the growth suppressing effect of MHA 
was Similar (87-112%) to that of DL-n.ethionine. 

With adequate levels of vitamin Bg in the diet both 

compounds showed equal improvement of growth. 

MHA caused an "amino acid imbalance" effect identi- 

cal to that of DL-methionine (J. Biol. Chem. 209:159, 

1954) as indicated by growth depression and fatty in- 

filtration of the liver. The lipotropic activity of MHA 

was 150-160% that of DL-methionine when each was a 

supplement to a diet containing 20% lard and 10% 

casein. Typical liver fat values (fresh wt. basis) 

were: unsupplemented control, 25.6%; control + 

0.34% DL-methionine, 18.6%; and control + 0.41% 

MHA, 14.2%. MHA was 70-86% as effective as DL- 

methionine in preventing growth depression and 50% 

as effective in preventing mortality of rats fed 5 ppm 

of selenium in a 12% casein diet. 
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1941. EFFECT OF ZINC AND POTASSIUM ON 
GROWTH, BONE FORMATION AND FEATHERING 
OF POULTS. W. C. Supplee,* D. L. Blamberg* 
and G. F. Combs. Poultry Dept., Univ. of Mary- 
land, College Park. 

Poults fed a washed Drackett protein-sucrose 
purified diet containing 0.37% added potassium and 
9.6 ppm added zinc grew poorly and developed swelled 
hocks, bowed legs and abnormal wing feathers. Prior 
to the report of Supplee et al. (Poultry Sci. 37: Jan., 
1958), these levels were considered adequate for 
poults. Additions of 0.3-0.5% potassium chloride to 
this diet improved growth rate but accentuated the 
abnormal hock and feather conditions. Additions of 
0.018-0.038% zinc chloride and 0.3-0.4% potassium 
chloride to the basal diet resulted in further growth 
responses and largely eliminated the abnormal hock 
and feather conditions. Levels of 100 ppm of total 
zinc and 0.5% total potassium in this diet appear to be 
adequate. These results establish the role of zinc in 
growth, bone formation and feather development, thus 
confirming the observations by Supplee et al. (loc. cit.) 
with poults and O'Dell and Savage (Fed. Proc. 16:394, 
1957) with chicks. 








1942. EFFECT OF HIGH VERSUS LOW PROTEIN 
EQUICALORIC DIETS ON HEAT PRODUCTION OF 
HUMAN SUBJECTS. R. W. Swift, G. P. Barron,* 
K. H. Fisher,* C. E. French, E. W. Hartsook,* 
T. V. Hershberger,* E. Keck,* T. A. Long* and 
N. D. Magruder.* Depts. of Animal Nutrition and 
Foods and Nutrition, Pennsylvania State Univ., 
University Park. 

Using the respiration calorimeter, the 24-hr 
metabolism of 2 pairs of male college students was 
measured at intervals during a period of 63 days, 
throughout which time the daily intake of energy and 
protein remained constant. The two diets were equi- 
caloric but differed markedly in protein. At the end 
of 63 days the assignment of the diets to the 2 pairs 
of subjects was reversed and the experiment con- 
tinued for 38 days with further measurements of the 
24-hr metabolism by direct and by indirect calorim- 
etry. The average heat production resulting from 
the diet high in protein (128.6 gm/subject/day) was 
only 2.5% greater than that obtained from the equi- 
caloric diet of low protein content (38.0 gm/subject/ 
day). Under the conditions of the experiment, it ap- 
pears that a given diet is as correctly represented 
by the heat production measured at the end of a few 
days as when measured after several weeks. The 
percentage of the total heat which was eliminated by 
the evaporation of water was approximately 31% and 
was inappreciably affected by the composition of the 
diets. 

















Tomarelli 


1943. INFLUENCE OF SIX VEGETABLE OILS ON 
AORTIC ATHEROMATOSIS AND PLASMA LIPID 
CONCENTRATIONS IN CHOLESTEROL-FED AND 
ESTROGEN-TREATED CHICKENS. David M. 
Tennent,* Mary E. Zanetti,* Henry Siegel,* Gunther 
W. Kuron* and Walther H. Ott. Merck Inst. for 
Therapeutic Research, Rahway, N. J., and Albert 
Einstein College of Medicine, New York City. 
Aortic atheromatosis and plasma lipid concentra- 

tions have been studied in hypercholesterolemic 

White Leghorn cockerels fed 6 different vegetable oils 

as 5% of the diet. The experiments were of 8 wk 

duration. The oils used were cacao butter, corn oil, 
cottonseed oil, linseed oil, olive oil, and safflower oil. 

The birds were either fed cholesterol as 2% of the 

diet or implanted with diethylstilbestrol, 15 mg every 

10 days. Among cholesterol-fed birds those given 

different oils exhibited different plasma cholesterol 

concentrations. The lowest concentrations were in 
those fed linseed and safflower oils, and the highest 
were in those fed cottonseed and olive oils. There 
was no apparent correlation of result with oil com- 
position. Differences in aortic lesions among groups 
were less impressive, except for generally high 
scores in birds fed cottonseed oil. Diethylstilbestrol- 
treated birds had higher plasma cholesterol concen- 
trations but lower cholesterol/phospholipid ratios 
than the cholesterol-fed birds, and had little aortic 

involvement. Plasma cholesterol concentrations did 

not differ greatly from one group to another, but again 

were generally high in those birds fed cottonseed oil. 





1944. LACTOSE METABOLISM IN THE RAT. R. M. 
Tomarelli and F. W. Bernhart.* Wyeth Inst. for 
Med. Research, Radnor, Pa. 

Young rats fed diets with a lactose content similar 

to that of human milk, 43% of the calories, grow at a 

subnormal rate. The toxicity is caused by the intact 

lactose molecule since normal rate of growth is ob- 
tained with an equivalent mixture of galactose and 
glucose. The severe diarrhea occurring during the 
first week to 10 days and the grossly enlarged ceca 
found at autopsy suggests that the toxicity is of 
gastro-intestinal origin. An interference with food 
consumption is indicated by paired feeding experi- 
ments; the 36% difference in weight gain between the 
glucose and the lactose-fed rats is reduced to 16% in 
pair-fed animals. The addition of bacteriostatic agents 
to lactose diets yielded variable results; dihydro- 
streptomycin sulfate, polymixin B and sulfathalidine 
were ineffective, aureomycin promoted a 13% increase 
in the growth rate. The depressed rate of growth of 
the lactose-fed rat was not the result of an impair- 
ment of protein utilization. The dietary level of whole 
milk protein required for the maximal growth obtain- 
able with the high lactose diet was the same as that 
required for maximal growth with a glucose diet. 

Data will be presented on the excretion of urinary 

galactose and nitrogenous constituents, and on the 

carcass composition of lactose and glucose-fed rats. 
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1945. KINETICS OF UNSATURATED FATTY ACID 

DEPOSITION AND DEPLETION. S. B. Tove and 

F. H. Smith (intr. by G. H. Wise). Nutrition Sec., 

North Carolina State College, Raleigh. 

The kinetics of unsaturated fatty acid deposition 
and depletion were studied with mice. A fat-free 
purified diet was employed in the depletion phase and 
this diet supplemented with either 15% corn, peanut 
or safflower oil was used in the deposition studies. 
Three mice were sacrificed at 48-hr intervals and 
carcass-fat levels of the various unsaturated fatty 
acids were determined by alkaline isomerization and 
iodine number. In all experiments the levels of total 
unsaturated fatty acids in the carcass fat were con- 
stant. Either a decrease or increase in dienoic acid 
levels was completely counterbalanced by the oppo- 
site change in monoenoic acid levels. With mature 
mice, withdrawal of dietary fat resulted in a rapid 
decrease in dienoic acids until the level reached 
about 12%. Once this level was reached the rate of 
depletion was greatly reduced. First-order rate 
constants for these changes were .026 and .007 re- 
spectively. With immature mice, however, the dienoic 
acid levels fell rapidly but showed no tendency to 
maintain the 12% level. The results of these studies 
indicate that tissue dienoic acids are rapidly metab- 
olized, but that a control mechanism exists that tends 
to maintain carcass fat dienoic acid levels at about 
12%. There is, however, no evidence that such a con- 
trol mechanism is operative in immature mice. 


1946. INFLUENCE OF SLEEP, WORK, DIURESIS 
AND HEAT ON EXCRETION OF RIBOFLAVIN IN 
MAN. Robert G. Tucker,* Ancel Keys* and Olaf 
Mickelsen. Lab. of Physiological Hygiene, Univ. 
of Minnesota, Minneapolis. 

Urinary riboflavin excretion was 53.1 ug/hr for 12 
normal men when awake and 35.0 ug while asleep 

(P <0.01). During the first few days of hard work, on 

a constant riboflavin intake, the urinary excretion 

decreased but approached normal by the 9th day even 

though there were no changes in body weight. Five 

men on a daily intake of 1.9 mg of riboflavin and 3300 

Cal. excreted 386 ug/day of the vitamin. Hard work 

requiring 5500 Cal/day for weight maintenance (ribo- 

flavin intake, 1.9 mg/day) decreased the excretion to 

103 ug/day by the 3rd day with a rise to 237 ug by the 

9th day (P< 0.05). Diuresis has no effect on riboflavin 

excretion. Eight men on a constant riboflavin intake 
had constant vitamin excretion when the 24-hr urine 
volume was doubled by forcing fluids. Doubling the 
fluid intake of 9 men for 2 days resulted in urinary 
riboflavin of 751 ug/day vs. 643 ug for the control 
period (riboflavin intake, 1.9 mg/day). Four fasting 
men showed no change in riboflavin excretion when 
the urine volume was increased 71-611 ml/hr. 

Twelve men receiving 2.1 mg of riboflavin/day when 

exposed to daytime temperatures of 120°F for 6 days 

increased riboflavin excretion from a control value 

of 443 ug to 692 ug/day (P< 0.01). 
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1947. PANCREATIC INSUFFICIENCY IN THE RAT. 
J. A. Uram,* L. Friedman* and O. L. Kline.- Div.. 
of Nutrition, Food and Drug Admin., Washington, 
D.C. 

We have previously reported reduced dry-matter 
digestibility in the pancreatic-duct ligated rat, with 
return to normal within 30 days during the post- 
operative period. (Abstr. 4th Intl. Congress of Nutri- 
tion, Paris, 1947, p. 272). It has now been demon- 
strated that carbon black introduced under pressure 
into the duodenal lumen will migrate rapidly into the 
pancreas of the adapted animal. To circumvent 
adaptation, all pancreas in the duodenal and gastric 
curvatures was removed, leaving splenic pancreas 
intact for hormone supply. In this animal there is 
marked and permanent digestive impairment. Lowest 








ca 


digestibilities of nitrogen (17%) and fat (1.2%) occurred§} the 


on a casein-sucrose-vegetable oil diet. From the 
variations observed, the regression of nitrogen 
digestibility, Y, on fat digestibility, X, is Y = 0.697 

X + 20.2 with a correlation of r = 0.94. It is of inter- 
est that although the variation of N digestibility be- 
tween animals on the purified diet was great (17-86%), 
there was uniformity (40-49%) on a cereal diet. The 
digestibility of starch was least affected, judging from 
fecal excretion. However, reduced amylase activity 
was indicated by a lowered blood sugar peak in the 
starch load test. This emphasizes that duration of 
digestion is an important consideration in relating the 
results of load tests to total digestive potential. These 
results indicate that new areas of study of digestive 
function are possible with this partially depancre- 
atized rat. 


1948. EXPERIMENTAL FORMATION AND PREVEN- 
TION OF CALCIUM CITRATE URINARY CALCULI 
IN THE RAT. Robert Van Reen, Harvey W. Lyon* 
and Fred L. Losee.* Naval Med. Research Inst., 
Bethesda, Md. 

In the course of experiments on the caries sus- 
ceptible rat of the NMRI-D strain, urinary calculi 
were observed to occur on some diets but not on 
others. Further studies were conducted to elucidate 
the reason for this difference. Purified diets were « 
employed in all experiments. When the level of salt 
mixture (Hubbell, Mendel and Wakeman) was 4%, 
calculi were observed in rats fed diets containing 15 
and 20% vitamin-free casein but stones did not occur 
at 30 or 40% casein. When the mineral supplement 
was lowered to 2%, urolithiasis resulted in a large 
proportion of the animals fed 15% casein but in only 
a few of the rats receiving 20% casein. These find- 
ings strongly indicate the role of the casein/mineral 
ratio in the prevention of urolithiasis in these ani- 
mals. In the above experiments the higher casein 
was added at the expense of sucrose. In further 
studies using a 2% mineral level, the casein was 
altered from 15, 17, 19, to 20% but the sucrose con- 
tent was not varied. Numerous calculi occurred at 
the two lower levels of casein and relatively few at 
the higher levels. This is taken as further evidence 
of the importance of the casein/mineral ratio. 
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1949. INTERRELATIONSHIPS BETWEEN DIETARY 
MAGNESIUM AND CALCIUM ON ATHEROGENE- 
SIS AND RENAL LESIONS. J. J. Vitale,* M. 
Nakamura,* E. E. Hellerstein* and D. M. Hegsted. 
Dept. of Nutrition, Harvard School of Public Health, 
and Dept. of Pathology, Harvard Med. School, 
Boston, Mass. 

The effects of various levels of dietary calcium 
and magnesium on the pathogenesis of athero- 
sclerosis and renal lesions were studied in 21-day- 
old male rats fed a purified diet containing choles- 
terol (1%), cholic acid (0.3%), magnesium (24 mg %), 
and calcium (600 mg %). Animals fed such a diet 
have an average heart valve-aorta sudanophilia score 
of approximately 5 and a kidney score (amount of 
calcium seen microscopically) of 1.5-2.5. Raising 
the dietary magnesium to 192 mg % reduced the heart 
score to 2.5 and the kidney score to a "trace." Lower- 
ing the dietary calcium to 200 mg % decreased the 
kidney score to .8 but had no effect on heart valve and 
aorta sudanophilia. Raising the dietary calcium to 
1200 mg %, has resulted in inconsistent effects on 
both kidney scores and heart scores in 3 separate 
experiments. However, a statistical evaluation of 
the data of these experiments, combined, indicates 
that high dietary calcium is without effect on heart 
and kidney score. Studies on the separate effects of 
cholesterol and cholic acid indicate that these two 
steroids are synergistic in their effect on producing 
hypercholesteremia, heart valve-aorta sudanophilia, 
and renal calcification. 





1950. SERUM VITAMIN B,, CONCENTRATIONS 
DETERMINED BY L. LEICHMANNII ASSAY IN 
PATIENTS WITH NEOPLASTIC DISEASE. I. 
Bernard Weinstein, Robert S. Mendelsohn, Helen 
F. Noble and Donald M. Watkin (intr. by John G. 
Bieri). Natl. Cancer Inst., Bethesda, Md. 

Serum B)> levels have been determined by L. 
leichmannii assay in 174 patients with neoplastic 
disease. The mean level and standard error in 31 
normal subjects was 533433 uug/ml. Thirty-six 
measurements were made in 12 patients with chronic 
myelocytic leukemia; all were markedly elevated but 
one. In 2 patients with this disease, serum B)> levels 
were measured serially during therapy. Clinical 
remission in 1 of these patients resulted in a fall in 
Bj level to the normal range. Bj» levels were 
measured on 10 occasions in 4 patients with myeloid 
metaplasia. In 2 the levels were moderately elevated. 
Elevated levels were also found in 7 of 11 patients 
with acute myelocytic leukemia, in 3 of 8 patients with 
malignant melanoma, in 3 of 6 patients with carcinoma 
of the cervix, in 1 of 3 patients with Hodgkin's disease 
and in 1 of 3 with carcinoma of the sigmoid. Normal 
serum B,> levels were found in 8 patients with acute 
lymphocytic leukemia, in 3 with chronic lymphocytic 
leukemia and in single cases of polycythemia vera, 
aplastic anemia and idiopathic hypersplenism. Iu the 
remaining 113 patients with a wide variety of neo- 
Plastic diseases serum Bj» levels were not elevated 
above the normal range. Clinical and autopsy data on 
patients with elevated serum B,, levels and neoplasms 








other than the myeloproliferative diseases suggest an 
association between elevated serum Bj» levels and the 
incidence of hepatic metastases. 
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1951. INFLUENCE OF AMYLASES ON GROWTH OF 
CHICKS AND POULTS. F. D. Wharton, Jr.,* L. J. 
Classen* and J. C. Fritz. Dawe's Labs., Inc., 
Chicago, Ill. 

Various crude amylase preparations of bacterial 
or fungal origin were tested for value as additives to 
feeds for chicks and turkey poults raised in batteries. 
Significant growth stimulation and improved feed con- 
version were observed when the enzymes were added 
to rations containing barley, oats, or wheat milling 
by-products. In some cases, there was growth 
stimulation when the amylolytic enzymes were added 
to rations in which corn was the only cereal grain. 
Levels of 1-5% pulverized malt improved growth and 
feed conversion, but did not give as good results as 
1 gm or more of bacterial amylase or fungal amylase 
per lb. of high barley ration. One quarter gm purified 
alpha amylase/lb. of feed stimulated growth but beta 
amylase had little or no effect. Animal diastase pro- 
duced only a little growth stimulation. Under the 
conditions of these tests, when barley replaced corn 
in the ration average chick or poult weights at 4 wk 
of age were about 80% of those in the corn fed groups. 
Effective levels of the amylolytic enzymes raised the 
average weights to over 90% of the corn fed birds. 





1952. INFLUENCE OF DIETARY LINOLEIC ACID ON 
DISTRIBUTION OF UNSATURATED FATTY ACIDS 
IN SERUM OF INFANTS. Hilda F. Wiese, Arild E. 
Hansen, Mary Ellen Haggard,* Arr Nell Boelsche* 
and Helen Davis.* Dept. of Pediatrics, Univ. of 
Texas School of Medicine, Galveston. 

In infants who were given 1 of 4 milk mixtures 
containing linoleic acid in amounts varying from <0.1% 
to 7.0% of the Calories, the serum total fatty acids 
have shown amounts of dienoic and tetraenoic acids 
which are directly related to the linoleic acid intake. 
Trienoic acid in the serum has varied inversely with 
the linoleic acid in the milk mixture. Study of the 
distribution of fatty acids in phospholipid, cholesterol 
ester and glyceride fractions showed that at all levels 
of intake of linoleic acid, the highest percentage of 
dienoic acid in serum was found in the cholesterol 
ester fraction. This percentage increased with in- 
creasing amounts of dietary linoleic acid. The 
greatest percentage of trienoic acid occurred in the 
phospholipid fraction in infants who received <0.1% 
linoleic acid. At all levels of intake of linoleic acid, 





serum tetraenoic acid was highest in the phospholipid — 


fraction. Significant differences in the levels for di-, 
tri- and tetraenoic acids were observed between 
infants who received milk mixtures having <0.1% and 
>1.0% of the Calories as linoleic acid. There were 
slight increases in the dienoic content of serum of 
infants over 6 months of age compared with infants 3 
months of age. As influenced by dietary linoleic acid, 
the distribution of di-, tri- and tetraenoic acids in 
serum phospholipids, cholesterol esters and glycerides 
in infants is similar to the findings reported in dogs. 
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1953. FOLACIN AND ASCORBIC ACID INTERRELA- 
TIONSHIP IN MONKEY: CLINICAL AND HEMA- 
TOLOGIC ASPECTS. C. W. Woodruff, J. E. Dutra 
de Oliviera,* K. P. Misra* and W. J. Darby. Dept. 
of Pediatrics and Div. of Nutrition, Vanderbilt 
Univ. School of Medicine, Nashville, Tenn. 

Rhesus monkeys fed a complete purified diet (J. 
Nutrition 59:515, 1956) adequate for pregnancy and 
lactation were deprived of either ascorbic acid (AA) 
or folacin (PGA) or both. Scurvy regularly occurred 
in 114 days and was accompanied by a severe hypo- 
chromic anemia. PGA deficiency developed in 152 
days with megaloblastic bone marrow and leukopenia 
but without anemia. Combined PGA and AA deficiency 
resulted in a mixed picture. The administration of 
daily oral doses of PGA of 5, 10 or 25 ug prolonged 
survival of the animals up to 18 months and a macro- 
cytic anemia developed in some of the more chronic 
experiments. The gingival lesions of "vitamin M" 
deficiency did not develop in these animals. Monkeys 
receiving small doses of AA (1-3 mg/day) as well as 
minimal amounts of PGA developed gingival lesions 
characteristic of "vitamin M" deficiency and failed 
to survive as long as the animals fed 50 mg/day of 
AA. AA has a "sparing action" on the PGA require- 
ment but PGA has no demonstrable influence on the 
AA requirement. 








1954. MICROBIOLOGICAL DETERMINATION OF 
MEVALONIC ACID. Lemuel D. Wright and 
Birendra N. Dutta.* Grad. School of Nutrition, 
Cornell Univ., Ithaca, N. Y. 

Experience with the determination of mevalonic 
acid (MVA) by the method of Skeggs et al. (J. Bact. 
72:519, 1956) yielded the frequent occurrence of 
anomalous growth response curves characterized by 
a pronounced "bulge" at intermediate levels of MVA. 
This phenomenon is attributable to the biosynthesis 
of MVA at levels of the factor promoting some growth 
of the organism in combination with a "physiological 
pressure" for dependence on MVA at higher levels. 
The occurrence of poor "standard curves" may be 
minimized by maintenance of the assay organism 
(Lactobacillus acidophilus ATCC 4963) in a highly 
viable state by daily transfer together with frequent 
return to stock culture and by the addition of 10-20 
mg % of sodium propionate presumably as an anti- 
metabolite of MVA biosynthesis to the assay medium. 
Enhancement of the growth response to MVA is ob- 
tained by supplementing the assay medium with RNA 
at a level of 10 mg %. Response curves to natural 
materials frequently do not resemble those to MVA 
presumably because of the existence of unknown 
stimulatory and inhibitory factors. (Supported by 
research grants from Natl. Science Fndn. and Natl. 
Insts. of Health.) 
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1955. EFFECT OF FACTORS PROTECTIVE 
AGAINST DIETARY HEPATIC NECROSIS UPON 
HEPATIC CO-ENZYME A LEVELS IN THE RAT. 
Ching-Sing Yang,* Marcia Riegl* and Robert E. 
Olson, Dept. of Biochemistry and Nutrition, 
Grad. School of Public Health, Univ. of Pittsburgh, 
Pittsburgh, Pa. 

Dietary hepatic necrosis is a nutritional disease 
of multiple etiology in the rat. Factors known to 
protect against this disorder include vitamin E, cys- 
tine, Factor 3, inorganic selenium, DPPD and to a 
lesser extent some other antioxidants. The common 
metabolic pathways which these substances influence 
in effecting protection is unknown although they may 
contribute to the synthesis of a lipoprotein essential 
for the integrity of the particulates and wall of the 
liver cell. Liver coenzyme A content has been shown 
to reflect the availability to the liver of amino acid 
sulfur as well as pantothenate, and under the condi- 
tions of the necrogenic diet (soy protein) it declines 
to about 60% of normal (Olson et al, Fed. Proc. 14: 
447, 1955). Although vitamin E does not appreciably 
influence hepatic coenzyme A levels, other protec- 
tive substances (DPPD, Factor 3, selenite, selenate 
and cystine) significantly elevate the coenzyme A 
content. The level of dietary selenium as selenite 
found protective in our bioassay with vitamin E low 
weanling rats was 50 ug/kg, in good agreement with 
Schwarz and Foltz (J. Am. Chem. Soc. 79:3292, 1957). 
Our study would support the view that a number of 
protective factors other than vitamin E function to 
make more amino acid sulfur available to the liver 
cell. 








1956. ZINC REQUIREMENT OF THE CHICK. T. R. 
Zeigler,* R. M. Leach, Jr.,* and L. C. Norris. 
Cornell Univ., Ithaca, N. Y. 

Zinc deficiency was observed in White Plymouth 
Rock chicks supplied demineralized water and a 
purified soybean protein diet or a purified casein diet 
containing respectively 9.0 and 4.2 mg zinc/kg. The 
gross deficiency symptoms were retarded growth, 
poor feathering, enlarged hocks and scaling of the 
skin, particularly on the feet. These symptoms were 
obtained only when the galvanized feeders and water- 
ers were replaced with stainless steel ones, the 
galvanized battery cages coated with plastic resin and 
the diets stored in tinned cans. Without these changes, 
little evidence of deficiency was obtained. Increasing 
the calcium content of the diet from 1.23% to 2.07% 
enhanced the severity of some of the symptoms. Ad- 
dition of 15 and 30 mg zinc/kg soybean protein diet 
increased chick growth at 4 wk from 163 to 412 and 
461 gm, respectively. When the casein diet was fed, 
these quantities of zinc increased growth from 303 to 
422 and 414 gm, respectively. Larger quantities 
failed to promote additional growth. An apparent 
inverse relationship was observed between hemoglobin 
concentration and the quantity of added zinc. The 
poorer growth of the chicks fed the soybean protein 
diet suggested that the zinc in it was unavailable. The 
results showed that under the experimental conditions 
the requirement of chicks for available zinc is be 
15 and 20 mg/kg of diet. 
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1957. STORAGE OF STEROID HORMONES BY } 
IN ADIPOSE TISSUE IN TWO EXPERIMENTAL i 
AT. OBESITIES, Claire E. Zomzely,* Robert Asti* and 
E. Jean Mayer. Nutrition Dept., Harvard School of i 
Public Health, Boston, Mass. ; 
urgh, The retention of C 14-labeled steroid hormone by ; 
adipose tissue was studied in two types of obese mice; 
ase mice with the hereditary obese-hyperglycemic syn- i 
) drome, an endocrine-induced obesity typifying i 
cys- "metabolic" obesities (e.g. Nutrition Abstr. & Rev. 
a 25:871, 1955) and goldthioglucose-hypothalamic obese 
mon mice exemplifying "regulatory" obesities (Metabo- 
ence | lism 6:435, 1957). C14-labeled testosterone and 
may progesterone were injected intramuscularly and re- i 
tial tention studied 3, 6, 18, and 24 hr later. After adipose i 
he tissue extraction, the hormones and their metabolites i 
shown were identified by chromatography and retention i 
cid determined by radioactivity measurement. Both types ; 
ndi- of obese mice retained considerably larger amounts i 
ines of steroid hormones than the non-obese littermates. ! 
14: Furthermore, retention increased with the amount of i 
iably fat and seemed independent of the pathogenesis of ; 
ec- obesity. 
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Adler 


1958. ANTIGENIC CHARACTERISTICS OF EQUINE 
ANTITOXIN. Frank L. Adler. Public Health Re- 
search Inst. of The City of New York, New York 
City. 

Antitoxic activity of hyper-immune horse plasma 
is largely contained in the T-component, a fraction of 
electrophoretic mobility intermediate between that of 
6 and yY globulins. During controlled peptic digestion 
of such plasma, the T-component disappears and anti- 
toxin is recovered as a molecule of diminished size 
with electrophoretic mobility similar to that of y 
globulin. Antigenic characteristics of native and 
modified antitoxin were studied with the aid of rabbit 
immune sera obtained in response to injection of 
washed floccules from the reaction of tetanus toxoid 
and either native or pepsin-treated antitoxin; normal 
or immune horse plasma precipitated more antibody 
from such sera than did pepsin-treated antitoxic 
plasma. Results of immuno-electrophoretic studies 
suggested that antitoxin of T-component mobility con- 
sists of "antigenic hybrid" molecules which contain 
at least 1 determinant grouping characteristic for y5 
globulins and, in addition, other groupings, one of 
which was found to be shared with a 8, globulin which 
appeared to have no antibody function. Pepsin- 
treated plasma contained only traces of this compo- 
nent in modified form; its antitoxin was associated 
with an antigenic species of molecules that was 
indistinguishable from the y» globulin of native 
plasma. It is concluded that changes in the physical 
state of the equine antitoxin molecule which occur 
during peptic treatment are accompanied by loss of 
some antigenic determinants. 


1959. IN VIVO AND IN VITRO ACTION OF GUINEA 
PIG SERUM ON THE MURPHY-STURM LYMPHO- 
SARCOMA. Herman Ainis, Eloise Jameson and 
Philip Kramer (intr. by Justine Garvey). Depts. 
of Bacteriology and Medicine, Univ. of Southern 
California, Los Angeles. 

It has been reported that intraperitoneal injections 
of guinea pig serum were effective in inhibiting the 
ascites form of the Murphy-Sturm lymphosarcoma in 
Wistar rats when treatment was started immediately 
after implanting (Ainis, H., Jameson, E., and Nishi- 
hara, H., Am. Chem. Soc., Abstracts 132:9c, 1957). 
Pretreatment of the rat with a series of 3 consecutive 
daily injections starting 7, 4 or 2 days prior to im- 
planting were ineffective in protecting the host. A 
similar series of 3 injections started 3 days after 
implanting proved to be inhibitory. Incubation of the 
tumor cells in guinea pig serum resulted in agglutina- 
tion of the cells; however, microscopic examination 
of stained preparations of the cells revealed no ap- 
parent pathological changes, nor did the incubation of 
the cells in guinea pig serum for 3 hr prior to im- 
planting affect the virulence of the tumor. Guinea pig 
serum also agglutinated the erythrocytes of normal 
Wistar rats but this agglutinin was specific for the 
RBC and distinct from that causing agglutination of 
the tumor cells. Serum obtained from newborn guinea 
pigs had little or no inhibitory activity against the 
tumor. This serum also had little or no agglutinating 
capacity for either the tumor cells or the rat 


erythrocytes. 
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1960. THE THIRD COMPONENT OF HUMAN COM- § ; 
PLEMENT (C'3). Florence Roth Arday and Louis §— 
Pillemer (deceased) (intr. by Irwin H. Lepow). 
Inst. of Pathology, Western Reserve Univ., Cleve- 
land, Ohio. 

A 100-fold purified fraction of the 3rd component § ;, 
of complement has been isolated from human serum 





by further fractionation u? Cohn Fraction III-1 . 
(Method 9). The purifiea material is electrophoreti- § 4;, 
cally heterogeneous. However, it does not contain ar 
the activities of the 1st, 2nd and 4th components of st 
complement, and it is free of esterase, properdin and§ », 
plasmin activities. Purified C'3 restores hemolytic § 4, 
activity to R3 (reagent lacking C'3) inthe immune =f ¢i, 
hemolytic system. It also restores bactericidal and § ,, 






virus-neutralizing activity to R3 fortified with 
properdin in the properdin system. A preliminary — ani 
study of the mechanism of inactivation of purified C'f gq) 
by a properdin-zymosan complex (PZ) indicates that § -9, 
an activity, as yet unidentified, is required in addi! net 
to PZ and C'3 for this inactivation to occur. This 
activity is absent in sufficient titer in the highly 

purified fraction but is present in preceding fracti 






























1961. TAME ESTERASE ACTIVITY OF GUINEA PIG 








SERUM. F. K. Austen,* E. L. Becker, D. M. V 
Marcus* and B. Goldsmith.* Walter Reed Army B 
Inst. of Research, Washington, D. C. R 
It has been reported that plasmin, thrombin and U 
the first component of complement are TAMe (p- E) 


toluene sulfonyl L-arginine methyl ester) esterases. 
The maximum TAMe esterase activity of untreated §, 
guinea pig serum occurs at about pH 7.8, whereas — 
maximum activity after addition of streptokinase a 
human euglobulin occurs at about pH 9.0. The activi 
of serum at pH 7.8 is increased by standing at 37°C 
for 1 hr or at 4°C for 2-3 days, by the addition of 
peptone, but not by chloroform; neither the spontané {ip 
ous nor the peptone-induced activity is diminished Ujery 
soybean trypsin inhibitor (SBI). Chloroform and  @h, 
peptone increase activity at pH 9.0. The addition of Bion r 
streptokinase-euglobulin to chloroform or peptone 
treated serum yields more activity than the sum of 
the individual activities. The activity resulting from 
chloroform-streptokinase-euglobulin treatment is 
completely inhibited by SBI, whereas that resulting 
from peptone-streptokinase-euglobulin treatment is 
not diminished by SBI. These studies suggest that 
guinea pig serum contains at least 3 TAMe esteras 
2 of which are activated by streptokinase plus huma 
euglobulin. Studies of the LEE (lysine ethyl ester) 
esterase activity of guinea pig sera also indicate th 
streptokinase-euglobulin treatment activates at lez 
2 distinct enzymes. The effect of the antigen-antilo 
reaction on the activity of these esterases will be 
described. 
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1962, SEROLOGICAL STUDIES OF DEACETYLATED 
VI ANTIGEN. Edgar E. Baker and Roberta White- 
side.* Dept. of Microbiology, Boston Univ. School 
of Medicine, Boston, Mass. 

Serological studies of highly purified Vi antigens 
isolated from various members of the Enterobac- 
teriaceae using the agar diffusion precipitin method 
have been made. In general, only 1 zone of precipita- 
tion is formed but if sufficiently large amounts of 
antigen are used, a 2nd zone may appear. Chemical 
studies indicate that Vi antigens prepared by mild 
methods contain 2 types of acetyl groups: N-acetyl 
and O-acetyl. It is thought possible that the forma- 
tion of 2 lines is due to the presence of both fully 
acetylated and partially deacetylated material in all 





| preparations of Vi antigen. Partially deacetylated Vi 


antigen isolated from P. ballerup is prepared by dis- 
solving it in 0.1 N NaOH and allowing it to stand at 
room temperature for 2 hr. The mixture is then 
neutralized with NaHCO3, dialysed to remove the 
sodium acetate formed, and dried from the frozen 
state. This treatment removes O-acetyl groups but 
leaves N-acetyl groups untouched. The deacetylated 
antigen when reacted against Vi antibody produces a 
zone of precipitation that corresponds to and merges 
with the second zone. When mixtures of undegraded 
and increasing amounts of deacetylated antigens are 
tested, the second zone is intensified and shifted 
toward the antibody well. These data indicate that the 
deacetylated material is identical with whatever 
antigen produces the 2nd zone. It seems likely that 
Vi antigen as usually prepared (or as found in culture 
supernatants) is a mixture of molecules of varying 
degrees of acetylation. 


1963. COMPONENTS OF CHICKEN ANTISERUM IN- 
VOLVED IN PRECIPITIN REACTION. Jay B. 
Banovitz* and Harold R. Wolfe. Inst. for Cancer 
Research, Philadelphia, Pa., and Dept. of Zoology, 
Univ. of Wisconsin, Madison. 


















Electrophoretic patterns of absorbed antibovine 
min sera were compared with the electrophoretic 
erns of unabsorbed sera. It was found that there 
a decrease in the amounts of gamma globulin in 
patterns of absorbed sera; however, there was 
ttle or no change in the alpha globulin component. 
ectrophoretic experiments with soluble antigen- 
complexes in the presence of excess antigen 
cated that the precipitin reaction of chicken anti- 
in 8% NaCl solution is specific in the sense 
actual antibody from the gamma globulin frac- 
on reacted with the homologous antigen. 
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1964. RELEASE OF HISTAMINE FROM RABBIT 
PLATELETS BY MEANS OF ANTIGEN-ANTIBODY 
PRECIPITATES, J. F. Barbaro (intr. by E. L. 
Becker). Walter Reed Army Inst. of Research, 
Washington, D. C. 

Humphrey (J. Physiol. 128:9-27, 1955) established 
that rabbit plasma is need for the release of histamine 
from rabbit platelets by an antigen antibody reaction. 
In studying the role of the factors in plasma respon- 
sible for such release it was noted that an inhibitor 
was present in undiluted plasma whose effect could be 
eliminated or decreased by dilution. The activity of 
the inhibitor apparently varied from rabbit to rabbit 
and within a given rabbit from one time to another. 
The amount of histamine released depends upon both 
the amount of inhibitor present and the histamine 
releasing components (HRC) need for release. With 
some plasma, dilution resulted in as much as 115% 
increase in histamine release. HRC is apparently 
stable at 4°C for at least 24 hr; however, incubation 
of plasma at 4° or even 37° for 30 min decreased the 
histamine releasing capacity of the plasma. The 
amount of decrease depended on whether diluted or 
undiluted plasma was compared. The complement 
titer of plasma is not affected by the temperatures 
used. The effect of treatment of plasma by other 
means as well as the role played by complement and 
complement components on the release of histamine 
will also be discussed. 


1965. CELL CULTURE PRODUCED ACTIVATOR 
FOR SERUM PROTEOLYTIC PROENZYME AND 
ITS PRESENCE IN POLIOMYELITIS VACCINE. 
Eugene V. Barnett and Samuel Baron (intr. by 
Joel Warren). Div. of Biologics Standards, Natl. 
Insts. of Health, Bethesda, Md. 

A soluble substance, proteolytic only in the 
presence of sera, is released by certain cell cultures. 
This material has many properties ia common with 
activators of the plasminogen system. It is released 
slowly into the liquid media used to maintain the cells, 
is non-dialyzable, and is stable to freezing and thaw- 
ing. HeLa and KB cell cultures were found to release 
an activator for human, monkey and chicken sera. 
The activity of the soluble tissue activator was as- 
sayed using euglobulin or whole serum as a source of 
proenzyme and autoclaved skim milk as substrate. 
This tissue activator is distinguished from activators 
previously described by its solubility and by its 
specificity for the plasminogen of different species. 
Poliomyelitis vaccine prepared from monkey kidney 
cell cultures contains the soluble activator and is 
proteolytic per se. 
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1966. USE OF SKIM MILK IN CELL CULTURE 
MAINTENANCE MEDIA FOR VIRUS STUDIES. 
Samuel Baron, Richard J. Low, Alice M. Gochenour, 
Alan S. Rabson (intr. by C. P. Li). Natl. Insts. of 
Health, Bethesda, Md. 

An ideal maintenance medium for use in virus 
studies should sustain cell cultures in viable condition 
during the time of observation for virus action and 
provide an environment which allows the cells to be 
fully sensitive to virus effects. Animal serum has 
been a necessary constituent of most maintenance 
media for continuous cell cultures. Many sera have 
been shown to contain "inhibitors" to a wide range of 
viruses. Studies are described in which autoclaved 
skim milk was substituted for serum in maintenance 
medium for a variety of cell cultures. Comparative 
virus titrations (polioviruses, Coxsackie viruses, and 
vaccinia virus) in skim milk medium and other estab- 
lished maintenance media indicate full virus sensiti- 
vity of cell cultures with skim milk maintenance 
media. HeLa cell sensitivity to adenovirus 3 was 
Slightly diminished in the presence of skim milk 
medium when compared with Ginsberg's medium. 
Skim milk may also be used in the overlay media for 
virus plaque assays. The active fraction of skim 
milk was non-dialyzable, non-sedimentable at 78,000 
times gravity for 1 hr, but was filterable through a 
very fine glass filter, suggesting that the active ma- 
terial is associated with the soluble, non-casein 
proteins. 





1967. SEROLOGICAL AND PHYSICAL PROPERTIES 
OF ASSOCIATED AND DISSOCIATED HEMO- 
CYANIN. Allen H. Bartel (intr. by Dan H. Camp- 
bell). Div. of Chemistry and Chemical Engineer- 
ing, California Inst. of Technology, Pasadena. 

We reported last year (Fed. Proc. 16:405, 1957) 
that the bands obtained by an agar diffusion analysis 
of reaction of keyhole limpet hemocyanin (KLH) with 
its homologous rabbit antibody varies with pH. This 
result could be correlated with the degree of dissoci- 
ation of the hemocyanin as a function of the pH. A 
similar dependence of the results obtained by precipi- 
tin analysis on the degree of dissociation of the anti- 
gen is observed also. When individual rabbit anti- 
KLH serums are titrated with dissociated KLH (1/8 
molecule at pH 8.5), an average value of 2 is found 
for the ratio by weight of antibody to antigen at 
equivalence. When the serums are titrated with as- 
sociated KLH at pH 6.5, weight ratios of between 1/4 
and 1/3 are found. These values indicate that about 
6 out of 8 of the combining sites on the antigen are 
not available to antibody on the associated molecule. 
If a molecular weight of 8 million is assumed, then at 
equivalence, the dissociated antigen combines with 12 
antibody molecules and the associated molecule with 
12-18. These results obtained by an immunochemical 
analysis will be correlated with those obtained by 
physical measurements in proposing a model of the 
KLH molecule. 
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1968. THE FIRST COMPONENT OF COMPLEMENT, 
Elmer L. Becker. Walter Reed Army Inst. of Re- 
search, Washington, D. C. 

When sensitized sheep erythrocytes (EA) contain 
the 1st (C'l), 2nd (C'2) and 4th (C'4) components of 
guinea pig complement are treated with EDTA (ethyl. 
ene diamine tetra-acetic acid) in the cold C'l activity 
is removed while C'2 and C'4 activity remains, that 
is, EAC'4,2 is formed. Laporte first showed that fol. 
lowing treatment of EAC'l with EDTA C'l could be © 
demonstrated in the supernatant, a finding which hag 
been confirmed here using EAC'1,4,2. This activity 
has so far only been demonstrated by allowing the ~ 
eluted C'l to act on sensitized cells, washing the c 
and then testing for the formation of EAC'1 with an 
R1. In addition, one can demonstrate that the super. 
natant contains not only C'l but also TAMe (p-toluen 
sulfonyl methyl ester) esterase activity in the follow) 5 
ing manner: EAC'1,4,2 (5 x 109/ml) prepared with | © 
1-200 hemolysin are eluted with 0.005m EDTA in the} " 
cold for 15 min whereupon the cells are centrifuged. | % 
After addition of Cat*+ to bind the EDTA the super- 
natant is dialyzed overnight in the cold against pH 
5.4, 0.02 1 phosphate buffer. The precipitate which 
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formed is found to contain C'l and TAMe esterase § KI 
activity. Sensitized cells alone following such treat-j ‘h 
ment yield neither activity. The properties of the tha 
eluted TAMe esterase and C'l, and the results of gul 
attempts to separate the 2 activities will be desc apy 
on 

tion 

alt 

1969. ANTIBODY-COMBINING CAPACITY OF - 
POLIOVIRUS VACCINES. Matilda Benyesh* and ! 
Joseph L. Melnick. Div. of Biologics Standards, . 
Natl. Insts. of Health, Bethesda, Md. i 
The capacity of formalin-inactivated poliovirus C 
combine with neutralizing antibody was determined 8 
by a procedure which was based on the previous worg 5" 
of Dulbecco, Krech and McLean, but modified to rate 
account of Gard's recent findings on immuno- Jf bens 
inactivation. Prolonged incubation is necessary for§ li 
completing the neutralization of poliovirus by its — EDT 
antibody. Vaccine-serum mixtures were incuba‘ life 
37°C for 6 hr, refigerated overnight at 4°C, inc og 
‘ 


for an additional 6 hr at 37°C in the presence of 
refrigerated again overnight at 4°C, and assayed by “P! 
the plaque method on monkey monolayer cultures. § ¥#e 
Reproducible vaccine titrations were obtained. 
in vitro antibody-combining test was correlated 
the in vivo monkey and chick potency tests of tri 
poliovirus vaccines. 
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1970. SEROLOGIC BEHAVIOR OF ASIAN INFLUENZA 
VIRUS IN HEMAGGLUTINATION-INHIBITION 
TEST. Byron S. Berlin,* Elva Minuse,* Albert V. 
Hennessy, Fred M. Davenport. Virus Lab., Epi- 
demiology Dept., Univ. of Michigan, Ann Arbor. 
Serologic investigations of Asian influenza virus 
are difficult because isolates either combine poorly 
with ferret or human antisera or are sensitive to 
non-specific inhibitors. Conversion of virus from Q 
to R phase by animal passage does not simplify inves- 
tigations since such strains are also sensitive to non- 
specific inhibitors. In an attempt to circumvent 
these difficulties other methods of altering proper- 
ties of the reagents were studied. Q-R phase con- 
version was simulated by ethyi ether or KIO4 treat- 
ment of the egg line of A/Japan 305/57 without 
altering the basic insensitivity of this strain to non- 
specific inhibitors. These procedures, however, in- 
creased sensitivity of animal passaged virus to both 
antibody and non-specific inhibitor. Although, heat, 
or ether treatment of serum increased non-specific 
inhibitor effect, KIO4 treatment of serum reduced 
non-specific inhibitor. Highest antibody titers were 
obtained after treatment of both virus and sera by 
KI04. Another curious phenomenon encountered was 
that antibody titers were higher if unheated rather 
than heated ferret serum was used, or if unheated 
guinea pig serum was added to the heated serum. It 
appears, therefore, that these treatments may act 
on virus and serum to alter the kinetics of the reac- 
tions encountered. The mechanisms involved in the 
altered reactions will be discussed. 
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1971. EFFECT OF 2,4-DINITROPHENOL (DNP) AND 
ETHYLENEDIAMINE TETRAACETIC ACID (EDTA) 
ON SEA-URCHIN SPERMATOZOA. Gerald S. 
Bernstein (intr. by Albert Tyler). Div. of Biology, 
Calif. Inst. of Technology, Pasadena. 

Sea-urchin sperm in dilute suspensions have a 
shorter life span and an initially higher respiratory 

4 rate per unit number sperm than sperm in dense sus- 

‘pensions. This is called the "dilution effect" and is 

believed to be caused by heavy metals in sea water. 

‘| EDTA and other metal-chelating agents prolong the 

44 life span and lower the respiration of diluted sperm. 

In studying how EDTA affects respiration it was found 

that DNP (8 x 10°5M) does not affect the high oxygen 

,f uptake of sperm diluted in buffered (glycylglycine) sea 

} water but greatly increases the low oxygen consump- 

“»,4 tion of sperm in the presence of EDTA (10-3M). Thus 

EDTA and DNP have antagonistic effects on oxygen 

uptake. Stimulation occurs when DNP is added after 

EDTA depresses oxygen uptake; when EDTA and DNP 

are added together the decline in oxygen consumption 

due to EDTA is reduced by more than 50%. Experi- 
ments in which sperm were treated with EDTA-metal 
chelates indicate the metals affecting oxygen uptake 
are chelated at least as strongly as Zn, Cd and Ni. 

Ways in which metals and EDTA may affect sperm 

metabolism are discussed. 
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1972. TYPING OF ADENOVIRUSES BY THE COM- 
PLEMENT-FIXATION TECHNIQUE. L. N. iy 
M. R. Hilleman, J. E. Rodriguez* and R. R. 
Glabere.* Dept. of Respiratory Diseases, Walter 
Reed Army Inst. of Research, Washington, D. C. 
Pereira (J. Path. & Bact. 72:105, 1956) has shown 
that certain of the adenoviruses can be typed, immu- 
nologically, by the CF technique. A study was made 
to develop methods for and to appraise the reliability 
of the CF test for typing newly recovered adenoviruses. 
In the study, emphasis was given to types 3, 4 and 7 
virus which are the principal adenoviruses responsible 
for epidemic acute respiratory illnesses in newly 
recruited military personnel and in children in schools 
and camps. The "soluble" CF antigens of the adeno- 
viruses, which were group-specific in tests with 
human convalescent adenovirus serum, were remark- 
ably type-specific when tested with monotypic rabbit 
antisera prepared by immunization with infected 
monkey kidney cell culture. Minor antigenic cross- 
reactions were observed in CF tests between type 1, 
2, 5 and 6 strains but there was no significant hetero- 
typic crossing among type 3, 4 and 7 viruses. Within 
types 3, 4 or 7, the strains were antigenically homo- 
geneous. One-hundred eighty-six newly recovered 
type 2, 3, 4 or 7 adenovirus isolates were typed by 
both the CF and serum neutralization technique and 
the findings were in complete agreement. Further 
study is necessary to develop and appraise the CF 
procedure for typing the remaining adenovirus types. 


1973. NEUTRALIZATION OF POLIOVIRUS. Francis 
L. Black. Sec. of Epidemiology and Preventive 
Medicine, Yale Univ., New Haven, Conn. 
Characteristics of the neutralizing antibodies in 

various sera have been studied by the plaque technique. 

Sera from individuals, who had antibodies acquired 

by natural infection considerably before the date of 

the specimen, gave neutralization results which fit 

the hypothesis (Dulbecco et al., Virology 2:165, 1956) 

of a one to one ratio of antibody molecules to virus 

particles neutralized. The neutralization reaction of 
certain. of these sera had a temperature coefficient of 

1.6 and could be reversed to a small extent (doubling 

the residual active virus) by the addition of excess 

killed virus. Sera collected from poliomyelitis 
patients during the acute phase of the disease and 
from recent vaccines often reacted differently. 

Neutralization data obtained with these sera did not 

fit the theory for any specific number of antibody 

molecules per virus neutralized. In these systems 
the antibody worked more effectively against the first 
few percent of the virus neutralized than against the 
later fractions. The poorly neutralized fraction was 
much larger and apparently more diverse than that 
resistant to convalescent sera. Series of serum 
specimens illustrating the qualitative changes in the 
antibodies in response to vaccination and infection 
will be presented. 
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1974. GROWTH OF ROUS SARCOMA VIRUS IN 

HEMORRHAGIC LESIONS. Tibor Borsos (intr. by 

F. B. Bang). Johns Hopkins Univ., Baltimore, Md. 

Rous Sarcoma Virus inoculated intravenously into 
embryos or young chicks causes hemorrhagic lesions 
in the vascular system. Histological studies of these 
lesions indicated that the hemorrhage is probably the 
result of cell destruction since no tumor formation 
could be observed. No lesions can be seen grossly 
before the 6th day after infection. No virus can be 
detected in the blood or the liver until the end of the 
2nd day after inoculation. Livers of embryos showed 
increasing amounts of virus from the 3rd to 7th day; 
blood showed virus activity on the 3rd day but none 
on the 4th, after which it also showed increased virus 
content. The inoculation of 60 hemorrhagic units of 
virus per embryo yielded as high as 106 units per 
gram of liver. Embryos surviving to the 9th day after 
inoculation showed many smaller secondary lesions 
in addition to the few large primary lesions. The 
number of primary lesions corresponded to the num- 
ber of tumors produced on the chorio-allantoic 
membrane by the same lot of virus. Antibody against 
the virus inoculated intravenously after initial infec- 
tion reduced the number of primary lesions and 
prevented the formation of the secondary lesions. It 
was concluded that 2 reproductive cycles were re- 
quired to produce the primary lesions and that large 
numbers of virus were produced at each reproductive 
cycle. 





1975. PENETRATION OF RICKETTSIAE INTO MAM- 

MALIAN CELLS. F. M. Bozeman, Z. A. Cohn, 

J. M. Campbell, J. W. Humphries and T. K. Sawyer 

(intr. by H. S. Fuller). Walter Reed Army Med. 

Ctr., Washington, D. C. 

The initial phase of rickettsial infection was 
studied employing cell cultures of mouse lymphoblast 
cells (strain MB III) and the Karp strain of Rickettsia 
tsutsugamushi. A known number of cells was mixed 
with a given number of infectious units of rickettsiae 
in a ratio of about 7 rickettsiae per MB III cell. After 
30, 60 and 120 min incubation, aliquots of the suspen- 
sion were removed, the cells concentrated by cen- 
trifugation, smeared and stained. Rickettsiae within 
the host cells were enumerated by microscopic ob- 
servation. Penetration of the cells depended on the 
viability of the organisms. Rate of invasion was 
rapid, being linear for only the first 15 min. Num- 
bers of rickettsiae invading the cells depended largely 
on the suspending medium. When the cells and 
rickettsiae were suspended in balanced salt solution 
(BSS) alone, the number of intracellular organisms 
was about 50% of that of the control medium which 
also contained horse serum and beef embryo extract. 
The presence of a divalent cation in the salt solution 
was of primary importance for penetration. Penetra- 
tion was greatly increased by L-glutamic acid, a 
substrate which is most actively oxidized by rickett- 
siae; this enhancement of invasion is related to an 
effect on the organisms. The addition of 2,4-dini- 
trophenol, arsenite, cyanide and azide to the system 
resulted in a marked depression of penetration. 
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1976. VACCINATION OF INBRED STRAINS OF MICE 
WITH VACCINIA VIRUS. B.A. Briody. Langbord 
Virus Lab., Dept. of Microbiology, Hahnemann 
Med. College, Philadelphia, Pa. 

The course of events following intradermal sacrifi; 
cation of the tail with vaccinia virus was observed in 
a number of- inbred strains of mice. Among the 
analyzed were the development of the lesion, the local 
multiplication of the virus, the systemic distribution 
and multiplication of the virus, the persistence of the 
virus, the development of antibody, the spread of 
infection to unvaccinated cage mates and the efficacy 
of vaccination. Characteristic and readily repro- 
ducible differences were observed in the response of 
the mice thus indicating the conditioning role of the 
geno-type. Comparative studies with several strains 
of the virus have permitted a further appreciation of 
the host-parasite relationship as exemplified by vac- 
cinial infection in the mouse. 
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1977. DURATION OF SERO-IMMUNITY FOLLOWING 197 
POLIOMYELITIS VACCINATION. Gordon C. 
Brown. Epidemiology Dept., Univ. of Michigan 
School of Public Health, Ann Arbor. 

The persistence of serum antibodies against 
poliomyelitis in 139 children was determined by test 

ing their sera 3 yr after primary vaccination and 2 

















field trial of 1954 showed an average loss of only 3} fixa 
to 4-fold in antibody titer during the 2-yr period migi 
lowing secondary immunization and still had high | pati: 


levels indicative of protection, The levels were a8} pro, 
high in those who had no demonstrable antibodies 19} shoy 
any type before primary vaccination as in others @ 
these levels after 3 yr appeared to be unrelated 
extent of primary stimulation. A 3rd group of y 
children who had been infants and pre-school chi 
at the time of primary vaccination had markedly © 


tion but the mean loss of antibodies was of the same 
order of magnitude as that of older children. The 
mean levels of post-booster antibody in vaccinated 
school children and the fold loss during the subse- 
quent 2 yr were almost identical with those reporté 
by Lennette in patients convalescent from paralyti¢ 
disease which had been confirmed by virus iso 
The significance of the findings is discussed. 
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1978. ADAPTATION OF MEASLES VIRUS TO 
angbord SUCKLING HAMSTERS. Theodore Burnstein, Jack 


ann W. Frankel and John H. Jensen (intr. by Kingsley 
M. Stevens). Merck Sharp and Dohme Research 
1 sacrifi, Labs., West Point, Pa. 
rved in Measles virus was adapted to the brain of suckling 
he hamsters by serial intracerebral passages. The 
the local} Phila. 26 strain of virus (Frankel et al. Bact. Proc., 
‘ibution | 1957) used in these studies was isolated from the 
se of the} blood of a patient with measles and then passed twice 
d of in monkey kidney cells. The pattern of infection did 
efficacy | not become regular until the 5th passage. Clinically 
ypro- the effects of infection were those of varying degrees 
ponse of} of central nervous system involvement. Signs noted 
of the | were incoordination, weakness, hyperirritability, 
| strains} spasms and, occasionally, paralysis. Death ensued 
ation of | in 24-48 hr. Histological studies revealed changes 
| by vae-| of meningo-encephalitis. Identification of the virus 
was carried out by a series of in vivo neutralization 
tests using paired human sera and antisera prepared 
in animals. These results were confirmed in tissue 
culture tests using the same sera against other 
measles antigens. In addition, complement fixation 
tests using heated brain suspensions as antigens aided 
in the identification. Furthermore infectious brain 
suspensions inoculated into tissue cultures produced 
typical measles cytological effects, i.e. syncytia and 
intranuclear inclusions. 


LLOWING 1979. SUPPRESSION OF BLOOD GROUP AGGLU- 

mi _C. TINABILITY OF HUMAN ERYTHROCYTES BY 

CERTAIN BACTERIAL POLYSACCHARIDES. 

Ruggero Ceppellini* and Maurice Landy. Inst. for 

inst Study of Human Variations, Columbia Univ., New 
York City, and Natl. Cancer Inst., Bethesda, Md. 
Adsorption of bacterial antigens on erythrocytes 

| is known to confer on the erythrocytes an additional 

n who haé} antigenic specificity, that of the adsorbed antigen. 

tionwide | However, there has been little awareness that the 

of only 3} fixation, on the red cell surface, of bacterial antigens 

might exert an effect on the reactivity of antigens 

d high | native to the red cell, as well as influencing still other 

were a8 | properties of the cell. In the present work it was 

bodies 19} shown that following the adsorption of purified Vi 












others a antigen on normal human erythrocytes, their specific 
lated to agglutinative properties were completely suppressed, 
p of youM# irrespective of the blood group systems tested. Evi- 
001 child! dence was obtained that this phenomenon was not due 


to prevention of antibody uptake. Of a large number 
ter injet-} of isolated bacterial polysaccharide antigens known 


the sail?l to be adsorbed on red cells, Vi polysaccharides from 
on. The | E. coli, P. ballerup and S. osa were the most ef- 


ccinated fective, on a weight basis, in that order. Polysacch- 
e subse | arides from Type III D. pneumoniae and Types A and 
e report) B K. pneumoniae were less active, while the somatic 
paralytit} polysaccharides from an array of Gram-negative 

s iso bacilli were quite without effect. It was found that 
ed. the Vi polysaccharide not only prevented blood group 
agglutinability, but also modified the behavior of 
erythrocyte suspensions as regards viral and acid 
hemagglutination and rate of sedimentation. 
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1980. CUTANEOUS REACTION TO SOLUBLE 
ANTIGEN-ANTIBODY COMPLEXES. C. G. 
Cochrane* and W. O. Weigle. Dept. of Pathology, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

Varying amounts of soluble bovine serum albumin 
(BSA)-rabbit anti-BSA complexes, which were pre- 
pared by dissolving washed immune precipitates in 
excess antigen, were injected intradermally into rab- 
bits. With doses of 0.5 mg antibody N, reactions 
showing erythema and edema were produced, and with 
doses up to 2.4 mg antibody N, necrosis was also ob- 
served. Microscopically the reaction showed a diffuse 
infiltration of polymorphs with vascular margination 
and plugging and also necrosis of occasional vessels 
by 24 hr. Using the fluorescent antibody technique, 
the BSA antigen was found scattered in the dermis. 

It was observed, however, that vessels, including those 

showing margination and diapedesis of leukocytes, re- 

vealed little, if any, antigen in their walls, although 
antigen could be seen in the nearby tissues. This is 
in contradistinction to the classical Arthus, which on 
routine histologic examination showed a predominantly 
vascular reaction and which, using the fluorescent 
antibody technique, showed localization of antigen 
within damaged vessel walls. Guinea pigs injected 
with BSA-rabbit anti-BSA complexes showed rabbit 
globulin (antibody) distributed similarly to the antigen. 

These studies indicate that intradermally injected 

soluble antigen-antibody complexes are capable of 

causing a cutaneous inflammatory reaction and 
necrotizing vasculitis without a demonstrable con- 
centration of immunologic reactants in the vessel 
walls. 








1981. AN ALLIGATOR ERYTHROCYTE HEMAGGLU- 

TINATION TEST FOR RHEUMATOID ARTHRITIS. 

E. Cohen,* E. Neter and I. Mink.* Clin. Labs., 

Roswell Park Memorial Inst., Buffalo, N. Y. 

A study of heterophile antibodies to alligator 
erythrocytes revealed negative results with over 500 
human serum specimens tested, with the exception of 
one, (under study). A test for demonstration of an 
agglutination activating factor in the serum of patients 
with rheumatoid arthritis was developed employing 
alligator red blood cells. Absence of heterophile 
antibodies in human serum to alligator erythrocytes 
obviates the need for differential titers against 
sensitized and unsensitized cells or prior absorption 
with packed erythrocytes. Alligator erythrocyte anti- 
sera were produced in rabbits. Hemagglutination re- 
action was studied with sera of patients with rheu- 
matoid arthritis and related rheumatoid syndromes, 
and with various types of neoplasia. Alligator red 
blood cells were sensitized with 1/2 the minimal 
hemagglutinating titer of the alligator antiserum, to 
which were added patients' sera. Agglutination after 
incubation at 37°C for 30 min was read grossly. Re- 
sults were obtained in the order of positive, negative 
and doubtful, with the sera of patients with 1) rheu- 
matoid arthritis - clinically active - 9, 3, 0; moder- 
ately active - 9, 27, 6; unknown clinical severity - 

7, 6, 1; clinically inactive - 0, 7, 0; 2) juvenile 
rheumatoid arthritis - 2, 3, 2; 3) dermatomyositis - 
0, 2, 0; 4) rheumatoid spondylitis - 0, 6, 0; 5) oste- 
oarthritis - 0, 3, 0; 6) gout - 0, 6, 0; 7) Sjogren's 
syndrome - 1, 0, 0; 8) rheumatic fever - 0, 2, 0; 9) 
neoplasia - 22 (2 of which also had rheumatoid 
arthritis), 232, 16. All 65 normal blood donor sera 
were negative. 








1982. ENHANCEMENT OF ANTIBODY PRODUCTION 
WITH STREPTOCOCCAL PRODUCTS. Richard M. 
Condie,* Donna R. Jensen* and Robert A. Good. 
Univ. of Minnesota, Minneapolis. 

Reports show that endotoxin in normal rabbits and 
tuberculin in sensitized rabbits enhance production of 
antibody to unrelated antigen (BSA) injected simulta- 
neously. The mechanism of this immunological en- 
hancement is unknown. Since reactions to endotoxin 
are similar to the reactions of delayed allergy (Stet- 
son 55), we extended our investigation to determine 
whether reactions of delayed allergy to streptococcal 
products might lead to enhanced production of antibody 
to unrelated antigen. SK-SD mixtures were used as 
the streptococcal product. IV injections of SK-SD 
(20,000 U SK - 4,000 U SD) were given to normal non- 
sensitized rabbits and rabbits sensitized by prior 
infection with type 30 streptococci. Simultaneously 
rabbits of each group as well as normal controls and 
controls sensitized by infection with type 30 strepto- 
cocci were injected intravenously with 20 mg B.S.A. 
Bleedings were taken 12 days later and antibody con- 
centration determined by a quantitative precipitin 
method. All groups produced significantly more anti- 
body than did untreated controls. However, most 
striking enhancement occurred in previously untreated 
animals injected with SK-SD. That enhancement of 
antibody production due to SK-SD mixture was not 
the result of an endotoxin-like action or reaction of 
delyaed allergy was indicated by the fact that SK-SD 
had no pyrogenic action, no effect on HPF, leukocyte 
migration, granulocyte count, preparation or chal- 
lenge for the Shwartzman reaction. Grants from 
PHS, Minnesota and Amer. Heart Assns. 


1983. EFFECTS OF COXSACKIE B-3 VIRUS INFEC- 
TION ON CATHEPSIN AND TRANSAMINASE AC- 
TIVITIES OF MAMMALIAN CELLS IN CONTINU- 
OUS CULTURE. Richard L. Crowell* and Jerome 
T. Syverton. Depts. of Bacteriology and Immun- 
ology, Univ. of Minnesota, Minneapolis. 

Coxsackie B-3 virus multiplies in a stable strain 
of human epithelial cells (HeLa) with concurrent visi- 
ble destruction of the cells. This observation led to 
the hypothesis that virus infection a) stimulates the 
host cell to increase its natural production of prote- 
olytic enzymes of the cathepsin group and b) increase 
in enzymes results in cellular destruction or cyto- 
pathogenic effect (CPE). Contrary to anticipated find- 
ings, results of studies designed to test this hypothesis 
show for virus-infected cells at time of virus release 
and visible morphologic cellular degeneration evidence 
of decrease in catheptic activity. Studies to test the 
influence of Coxsackie virus infection on cellular 
proteolysis as measured by NPN revealed no signifi- 
cant decrease in the protein content of the cell cul- 
tures specific to virus infection. Concurrent studies 
for investigation of aspartate-glutamate transaminase 
activity of cells in culture at intervals from infection 
with Coxsackie virus demonstrated for normal and 
virus-infected HeLa cells employed as total culture 
homogenates no specific alteration in transaminase 
activity. Transaminase was in the supernatant fluid 
subsequent to virus synthesis and release. Results 
suggest that rapid increase in extra-cellular trans- 
aminase reflects cell necrosis by virus. No signifi- 
cant reiease of cathepsin into the culture fluid was 
found as consequence of virus infection. Evidence for 
particulate nature of cathepsin and its relative insta- 
bility at 36.5°C may account for comparetive differ- 
ences in extra-cellular distribution of cathepsin and 
transaminase. (Aided by a grant from Natl. Fndn. 
for Infantile Paralysis.) 
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1984. HEMAGGLUTININ OF EASTERN EQUINE j 
ENCEPHALITIS VIRUS IN CHICK EMBRYO TIS- 
SUE CULTURE. Joan B. Daniels. Mass. Dept. of 
Public Health Diagnostic Labs., Harvard Med. 
School, Boston, Mass. 

New techniques are being applied to the diagnosis 
of Eastern equine encephalitis (E.E.E.) in Massa- 
chusetts where the majority of human infections have 
been found. The ecology of the virus which is sus- 
pected of over-wintering locally is under study. Virus 
is isolated in chick embryos or chick embryo tissue 
cultures and identified by the specific complement 
fixing (C.F.) antigen in egg fluids and tissue culture 
supernatants. These methods detect virus in field 
specimens of human, horse and bird brains. Large 
numbers of arthropods are tested for virus expedi- 
tiously in tissue cultures. Crude supernatants of 
infected tissue cultures contain hemagglutinin (H.A.) 
for the red blood cells of 24-hr-old chicks. This H.A 
has pH and temperature requirements like the E.E.E. 
hemagglutinin derived from mouse brains by Casals, 
(Sabin and associates had shown the existence of H.A, 
with arthropod-borne viruses generally.) Titers of 
1/10 to 1/320 in tissue cultures are consistently de- 
monstrable where E.E.E. cytopathic effect is seen but 
not in its absence. The H.A. is inhibited by hyper- 
immune sera and not by normal sera, both treated to 
remove non-specific lipid inhibitor. Antihemaggl 
were present in 4 human cases of E.E.E. in which 
C.F. and neutralizing antibody had been shown. Sera 
from central nervous system infections other than 
E.E.E. did not contain antihemagglutinins. No H.A. 
has been consistently demonstrable from laboratory 
strains of other Arborviruses. 
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1985. NUTRITIONAL REQUIREMENTS FOR POLIO- 
VIRUS SYNTHESIS IN HELA CELLS. J. E. 
Darnell* and H. Eagle. Natl. Inst. of Allergy and 
Infectious Diseases, Natl. Insts. of Health, Be- 
thesda, Md. 

It has previously been shown that glucose, gluta- 
mine and salts are sufficient nutrients for maximal 
poliovirus yields from full-grown monolayer cult 
of HeLa cells (Eagie, H., and Habel, K., J. Exper. 
Med. 104:271). 1) In the elucidation of that finding it 
has been found that when glucose or glutamine is the 
limiting nutrient in virus production, the viral yield 
varies with its concentration, and that the maximally 
effective level for virus production is the same as — 
that for cell growth. Glutamic acid, which at high 
concentrations will substitute for glutamine in the ~ 
growth of HeLa cells, will likewise substitute at the 
same concentrations in virus production. A number 
of sugars which permit limited growth of the HeLa 
cell vary widely in their ability to support viral mul- 
tiplication. 2) Vitamin B,-depleted cells can no 
produce poliovirus from glucose, glutamine and 
alone. This is associated with the chromatographic duce 
disappearance of certain amino acids from the free | differ 
amino acid pool of these cells; and the addition of — | This 
amino acids, along with glucose and glutamine, agai] of ty 
permits maximal yields of virus. 3) If celisare {types 
tested at low population densities for their capacity | 3 and 
to form poliovirus, amino acids are again required # 'ypes 
a supplement to glucose and glutamine for maximup}tite s 
virus yields. 
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1986. RECYCLING OF INFLUENZA VIRUS ANTI- 
GENS. Fred M. Da and A. V. Hennessy. 
Virus Lab., Epidemiology Dept., Univ. of Michigan, 
Ann Arbor. 

Mulder first reported that antibody against Asian 
strains was found in some persons 80 or more years 
of age bled before Asian influenza appeared in Europe. 
This finding was confirmed in Michigan residents of 
the same age. Moreover, a proportion of such per- 
sons showed antibody increase to Asian strains when 
given influenza vaccines not containing Asian viruses. 
Finally, persons over 80 developed high antibody 
levels, persons 30-50 moderate levels, and younger 

low levels to Asian virus after vaccination 
with Japan 305 strain. Clearly as Mulder suggested, 
the major antigens of Asian strains have circulated 
before, and possibly are related to the virus respon- 

sible for the pandemic of 1890. To define more . 

precisely recycling of Asian virus antigens, com- 

parisons were made of antibody levels to Asian virus 

in sera collected in Michigan in 1955 and in 1957 

before the Asian influenza epidemic in Michigan of 

September-October, and also in sera collected by the 

406th Medical General Laboratory, Tokyo, after the 

epidemic of June in Japan. The findings to date pro- 
vide information about the antigenic relationships of 

A prime and Asian strains, about the serologic index 

of infection in Asian influenza outbreaks, and demon- 

strate that persons in both countries aged about 60 or 
more years have had prior experienced with the 
major antigen of Asian strains. The epidemiologic 
and immunologic significance of recycling of Asian 
virus antigens will be discussed. 


1987. CHARACTERISTICS OF ADENOVIRUSES 
TYPES 5, 6 AND 7. Floyd W. Denny, Jr., Georgi- 
ana S. er* and Harold S. . Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
Significant differences in the characteristics of 

adenoviruses, types 1-4, have been shown relative to 

their multiplication, neutralization by homologous 
antibody and cytological changes produced in HeLa 
cells. Types 1 and 2 are similar, but differ from 
types 3 and 4, which resemble each other, suggesting 
that subgroups exist. To determine whether other 
types of adenoviruses fitted into these subgroups 
studies were done with types 5-7. The latent period 
of the initial multiplication cycle for type 5 and 6 was 

17 to 18 hr and was consistently longer than the 15-hr 

period noted for type 7. The slope of the neutraliza- 

tion line was approximately 2 for type 5 or 6 and ap- 
proximately 1 for type 7. The yield of infectious virus 
per HeLa cell was similar for types 5 and 6 and higher 
than for type 7. Finally, the cytological changes pro- 
duced in HeLa cells by types 5 and 6 were alike and 





“| different from those seen in type 7 infected cells. 
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This investigation indicates that the characteristics 
of types 5 and 6 were similar to those described for 
types 1 and 2 and that those of type 7 resembled types 


capacity 3and 4. These data support the postulate that the 


-equired 
maximua 


types of adenoviruses studied to date fall into 2 defi- 
nite subgroups. 











Donaldson 
1988. SECRETION OF SERUM PROTEINS BY THE 


in colostrum is still in dispute. Metabolic studies 
indicate that the antibody comes from the blood, while 
some morphologic observations suggest origin from 
plasma cells in the udder. In the present experiments 
the concentrations of serum albumin (BSA), y-globulin 
(BGG), and specific antibody in blood, milk and colos- 
trum of cows were determined immunochemically. 
Also immunohistochemical study of biopsies of the 
udders were made. The histologic and immunohisto- 
chemical observations did not reveal a significant 
number of plasma cells or other y -globulin-containing 
cells in the stroma of the colostrum-secreting bovine 
udder. There was, however, a marked concentration 
of BGG or antibody, but not BSA in the glandular 
epithelium of the udder and in the colostrum. Human 
gamma globulin transfused 1-2 wk prior to delivery 
was also concentrated in the colostrum, while human 
albumin similarly transfused was not. Metabolic 
studies revealed a relatively constant rate of loss of 
BGG into the udder during the periods of colostrum 
formation and lactation. Based on a 2-1/2-wk period 
of constant accumulation of colostrum before the 
delivery, the daily deposit of BGG in the colostrum is 
about the same, or only slightly greater than, the daily 
loss of BGG in milk after delivery. In view of this 
similar rate of loss of BGG into the udder during 
colostrum formation and lactation, it would seem likely 
that a similar mechanism of BGG secretion might 
operate during both periods. It is of interest that the 
amount of BGG lost into the udder during colostrum 
formation and lactation is considerably greater than 
the amount of BGG catabolized in the plasma protein 
pool. 


1989. INHIBITION OF NORMAL SERUM BACTERI- 
CIDAL ACTIVITY BY NITROGEN MUSTARD. 
David M. Donaldson and L. Miller.* Dept. 
of Bacteriology, Brigham Young Univ., Provo, 


The bactericidal activity of rabbit serum against 
Bacillus subtilis was determined before and after ad- 
ministration of the nitrogen mustard, methyl-bis 
(chloroethyl) amine (HN2). In addition to the tests on 
serum bactericidal activity, total and differential 
leukocyte counts were carried out at different inter- 
vals following the intravenous injection of 2.5 mg of 
HN2/kg into non-immunized rabbits. Serum bac- 
tericidal activity was normal on the Ist and 2nd days 
after treatment but was definitely depressed by the 
3rd day. Serum bactericidal activity returned to 
normal by the 17th post-treatment day. The depres- 
sion of serum bactericidal activity like other biologi- 
cal actions of nitrogen mustard appears to be of a 
radiomimetic nature. The observed alterations in 
serum bactericidal activity and the time relationships 
between nitrogen mustard treatment and depression 
of this serum activity are similar to those encoun- 
tered when serum bactericidal activity is measured 
following near lethal doses of total-body irradiation. 
The effects of L-cysteine on the HN2-induced depres- 
sion of serum bactericidal activity will be discussed 
as well as the relationships between the serum bac- 
tericidal activities and the leukocyte alterations that 
follow HN2 and cysteine treatment. (Aided by grant ~ 
no. E-1171, Natl. Insts. of Health.) 
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1990. DIFFERENCES IN THE ANTIGENIC COM- 
PONENTS OF SERA OF INDIVIDUAL RABBITS AS 
SHOWN BY INDUCED ISOPRECIPITINS. Sheldon 
Dray and Glendowlyn O. Young (intr. by Jules 
Freund). Natl. Insts. of Health, Bethesda, Md. 
Oudin demonstrated individual differences in serum 

gamma globulins by producing isoprecipitins in rab- 

bits injected with ovalbumin-rabbit-anti-ovalbumin 
precipitates emulsified in paraffin-oil type adjuvants 

(Compt. rend. Acad. Sci. 242;2606, 2489, 1956). In 

this study, rabbits were injected with normal rabbit 

sera plus adjuvants and precipitins were found to 
serum antigens with electrophoretic mobilities cor- 
responding to alpha and beta globulins as well as to 
gamma globulin. In addition to detecting these anti- 
bodies by diffusion in gel tubes as was done by Oudin, 
their titers were measured by passive cutaneous 
anaphylaxis in the guinea pig. The sera of 90 normal 

rabbits were tested by diffusion in gel tubes with 6 

rabbit antisera to rabbit sera; some tubes had no 

precipitin bands and others had 1, 2 or 3 precipitin 
bands. When the reactions between each normal 
rabbit serum and the 6 rabbit antisera were compared, 
the 90 rabbits could be grouped into 13 groups on the 
basis of the presence or absence of precipitin bands, 
into 30 groups if the number of bands were also con- 
sidered, and into still more groups by considering 
the density of the precipitin bands. The isoanti- 
bodies did not react with red blood cell antigens as 
determined by agglutination tests and adsorption 
experiments. 











1991. FACTORS DETERMINING MOUSE PATHO- 
GENICITY OF ECHO 9 VIRUSES. H. J. Eggers* 
and A. B. Sabin. Children's Hosp. Research Fndn., 
Univ. of Cincinnati, Cincinnati, Ohio. 

The prototype strain (Hill) of ECHO 9 virus and 7 
other strains recovered from healthy children are not 
pathogenic for newborn mice even after several pas- 
sages in tissue culture, while a varying proportion of 
tissue culture passaged strains but not the original 
stools or cerebrospinal fluid obtained from patients 
with the aseptic meningitis syndrome or a febrile 
exanthem disease in Europe in 1955 and 1956 have 
been reported to produce muscle necrosis and paral- 
ysis. Quantitative studies in monkey kidney tissue 
cultures and in newborn mice with strains recovered 
from patients in Milwaukee and Cincinnati in 1957 
established the following: 1) naturally occurring 
ECHO 9 viruses possess a limited capacity for mul- 
tiplication in newborn mice; none of 38 stool or CSF 
specimens produced paralysis in mice but the amount 
of virus contained in the inocula did not exceed 102-1! 
TCDso. 2) After the first tissue culture passage, 
mouse pathogenicity was usually dependent on inocula 
of 105 to 107-5 TCD.o, occasionally 104 TCD,,, and 
6 strains that were not pathogenic provided inocula of 
104, 104.2, 105, 105, 105-1, 106-9 TCD,,. 3) Further 
passages in tissue culture did not diminish the number 
of TCDs, required to produce paralysis, while con- 
secutive passages in mice favored the selection of 
virus particles with progressively increasing mouse 
pathogenicity. 4) Inapparent multiplication occurred 
with as little as 3 TCD;, of some unadapted viruses, 
while no multiplication could be demonstrated after 
inoculation of 105-3 TCDs, of the prototype strain. 
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1992. AVIDITY OF CIRCULATING ANTI-BSA PRO- 
DUCED BY RABBITS. Richard Studley Farr. 
Dept. of Medicine, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

To study the changes in the avidity of circulating 
antibody in the rabbit following single or multiple 
intravenous injections of 50 mg BSA, the capacities 
of antisera to bind antigen were measured by precipi. 
tating I*BSA-antibody complexes with 50% saturated 
ammonium sulfate (J. Infect. Dis., in press, 1958). 
Antibody was first detected at a time when antigen 
remained in the circulation (Dixon et al. J. Cell. & 
Comp. Physiol. Sup. I 50:27, 1957). Two weeks after 
the first injection of antigen, the net avidity of the 
remaining antibody was low. This antibody bound 
much less BSA in the zone of antigen excess when the 
concentration of BSA was 0.02 ug/ml than when the 
concentration of BSA was 0.2 ug/ml or greater. Five 
weeks after one injection of BSA, the capacity of anti- 
body to bind 0.02 ug/ml increased as compared to the 
2-wk period, while the capacity to bind higher concen. 
trations of antigen was decreased. Upon repeated 
injection of 50 mg BSA over an 8-month period, the 
average avidity of the antibody produced by 10 rab- 
bits remained relatively constant in antisera coll 
1 month after each injection. These results suggest 
that the selective removal of the most avid anti-BSA 
by stimulating antigen may account for at least some 
of the relative deficiency of avid circulating antibody 
shortly after antigen clearance. (Supported by Natl. 
Inst. for Allergy and Infectious Diseases, Grant Nun. 
ber E-1513.) 
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1993. A PROTEASE PRODUCED BY PSEUDOMO! 

AERUGINOSA. Earl Fisher, Jr. (intr. by Morris 

F. Shaffer). Dept. of Ophthalmology, Tulane Univ. 

School of Medicine, New Orleans, La. 

Previous work in this laboratory indicates the im 
portance of a Pseudomonas protease in the produc 
of corneal ulcers during experimental Pseudomonas 
aeruginosa infections in rabbit eyes (Fisher and 
submitted for publication). Additional data towards 
characterization of this protease will be reported. 
Purified preparations of the enzyme have been ob- 
tained by procedures employing ammonium sulfate | cyto 
and ethyl alcohol precipitations. Assays to deter 
the protease activity for various substances indicate 
the enzyme readily degrades hemoglobin, casein, 
corneal protein as well as other proteins. A di 
preparation of casein was used as substrate for 
of the kinetic studies. Mercuric chloride, sodium — 
arsenite, calcium chloride and versene inhibit the 
action of the enzyme while cysteine completely 




















0.01 M. The enzyme is relatively stable when p 
degradation is measured as incubation temperatur 


protease reactions but the enzyme is relatively 
from pH 7 to pH 8. On either side of this range 
little casein degradation was obtained. Much gr 
protease activity was observed when the system 
buffered with Tris (hydroxyaminomethane) than with 
phosphates. 
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1994. EFFECTS OF CORTISONE AND HERPES 
SIMPLEX VIRUS ON HELA CELL METABOLISM. 
Thelma N. Fisher and Earl Fisher, Jr. (intr. by 
Harold Baer). Virus Lab., Charity Hosp., and 
Tulane Univ. School of Medicine, New Orleans, La. 
Clinical observations suggest that cortisone en- 
hances the invasive properties of herpes simplex 
virus for various tissues, particularly the cornea. 
Investigations were initiated to test whether meta- 
bolic differences at the cellular level could account 
for such observations. Resting cell experiments 
measuring aerobic glycolysis by conventional War- 
burg techniques were carried out with herpes simplex 
infected HeLa cells and uninfected HeLa cells grown 
in Eagle's medium in the presence and in the absence 
of cortisone acetate. Only virus infected cells har- 
vested before gross cytopathic effects occurred were 
metabolically active. Chemical analyses of cup con- 
tents following the 80-min total reaction interval 
indicate that uninfected HeLa cells grown in Eagle's 
medium produce 2 molecules of lactic acid for every 
molecule of glucose utilized. This does not hold true 
for the other systems. HeLa cells infected with herpes 
simplex virus produce more lactic acid than uninfectec 
cells whether grown in the presence or absence of 
cortisone. Cortisone grown cells are glycolytically 
more active than the control cells. Virus infected 
cells grown in the presence or absence of cortisone 
and uninfected cells grown in the cortisone medium 
all use more glucose than can be accounted for by the 
accumulated lactic acid. Growth studies support 
resting cell findings. 





1995. PROPAGATION OF MEASLES VIRUS IN TIS- 
SUE CULTURES OF DOG KIDNEY CELLS. Jack 
W. Frankel, Theodore Burnstein and Margaret King 
West (intr. by Kingsley M. Stevens). Merck Sharp 
and Dohme Research Labs., West Point, Pa. 
Specific cytologic changes were induced in tissue 

cultures of primary trypsinized dog kidney cells by 

the inoculation of measles virus. These changes 
consisted of the appearance of stellate-shaped cells 
at the periphery of the culture and giant multinuclear 
cells containing eosinophilic intranuclear and intra- 
cytoplasmic inclusions throughout the cell sheet. 

Eventually, all of the cells were destroyed by these 

changes. The cytopathic effects occurred irrespec- 

tive of the strain or source of the viral inoculum or 
the composition of the maintenance medium. How- 
ever, cytologic changes occurred relatively early 

when serum was absent from the medium. No cellular 

changes were observed when measles virus together 
with measles-immune serum were inoculated into the 
cultures. Five strains of measles virus have been 
isolated by the inoculation of clinical materials from 
patients with measles into dog kidney cell cultures. 





cell cultures is that they may be maintained for at 
least 5 months without significant change in suscepti- 
bility to measles virus infection. For example, the 
titers of a strain of measles virus were 103-5 and 
103-7 TCD,, /0.1 ml when titrated in dog kidney cul- 
tures approximately 2 wk and 4-1/2 months old re- 
spectively. One strain of measles virus has been 
serially propagated in dog kidney cell cultures with 
an average infectious titer of 104.5 TCD,,/0.1 ml. 
Tissue culture fluids, rarely anticomplementary, 
fixed complement in the presence of measles-immune 
serum. 








Furness 


1996. LUPUS GLOBULIN-NUCLEOPROTEIN INTER- 
ACTION MEASURED WITH IODINE 131 LABEL. 
George J. Friou (intr. by R. H. Green). Dept. of 
Medicine, VA Hosp., West Haven, and Yale Univ. 
School of Medicine, New Haven, Conn, 

It was reported earlier that a globulin in dissemi- 
nated lupus serum reacts with cell nuclei (Friou, 
Finch and Detre, Fed. Proc: 16:413, 1957). Desoxy- 
ribonucleoprotein was later identified as the nuclear 
factor and a titration technique devised (Friou, J. 
Clin. Invest: 36, 890, 1957). Because of limitations 
of this method another was sought. A label of iodine 
131 was used successfully (Friou, Clin. Res. Proc: 
6, No. 1, 1957). The most useful procedure was one 
using iodinated antibody for human gamma globulin. 
Thymus nucleohistone, or DNA-histone artifact, was 
exposed to serum, washed, exposed to iodinated anti- 
body, washed and counted. Efficient washing and an 
excess of antibody were important. With excess 
serum factor results were proportional to area but 
insensitive to exact amount of nucleohistone. Glass 
tubes were coated with natural nucleoprotein or 
artifact in 0.5 or 1.0 M sodium chloride, and rotated 
until dry. The reaction was measured by exposing 
such tubes to dilute serum under controlled condi- 
tions. With progressive dilutions of lupus serum 
there was a constant relation between concentration 
and results. The reaction was rapid at first but 
continued for 1-4 hr according to conditions. The 
rate was sensitive to pH change between 6.2 and 7.4 
and only slightly slowed at 4°C. Additional data on 
conditions affecting this reaction will be presented 
and discussed. 


1997. DIFFERENTIATION OF AN AVIRULENT, 
STRAIN OF SALMONELLA TYPHIMURIUM FROM 
VIRULENT STRAINS BY ADAPTED MONKEY 
KIDNEY CELLS AND MOUSE MACROPHAGES. 

G. Furness (intr. by H. Bloch). Dept. of Micro- 
— Pittsburgh Univ. Med. School, Pittsburgh, 


pana typhimurium M206 is avirulent for 
mice even though it has a full complement of "O" and 


heat labile antigens. When mixed with a virulent 
strain of S. typhimurium and injected intraperitoneally 
into mice, the proportion of virulent to avirulent 
organisms increases (Furness and Rowley, J. Gen. 
Microbiol. 15:140, 1956) because the avirulent or- 
ganisms are eliminated and the virulent organisms 
multiply. The blood and serum of the mouse are not 
bactericidal for these strains and this suggested that 
mononuclear cells in the peritoneum might be respon- 
sible for the elimination of the avirulent bacteria. In 
the present experiments it was shown that both virulent 
and avirulent S. imurium were phagocytosed at 
approximately equal rate by adapted monkey kidney 
cells in synthetic medium containing 10% of either 
normal or heated calf serum. Thereafter, the aviru- 
lent bacteria were killed and the virulent multiplied 
within the cells, extracellular multiplication being 
prevented by neomycin. Preliminary experiments 
with mouse macrophages yielded similar results. It 
would appear, therefore, that cells from animals 
which are naturally susceptible to infection with S. 
typhimurium differentiate between virulent and 
avirulent organisms. 
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1998. ROLE OF PHOSPHOLIPIDES IN METABO- 

LISM OF PENICILLIUM CHRYSOGENUM. W. L. 

Gaby, R. N. Naughten* and C. Logan.* Div. of 

Microbiology, Hahnemann Med. College and Hosp., 

Philadelphia, Pa. 

It has been shown (Gaby et al., J. Biol. Chem. 227: 
853, 1957) that the phospholipides of Penicillium 
chrysogenum strains Q176 and 47-133SL5 are ap- 
parently more complex than those described from 
other sources. The fatty acid fraction of the phos- 
pholipide is unsaturated and has been identified by 
paper chromatography as linoleic acid. The ethanol 
insoluble fraction following acid hydrolysis contained 
serine, ethanolamine, tyrosine and an unidentified 
nitrogenous compound (Rf 0.20, phenol-water). The 
ethanol soluble fraction contained, in addition to 
choline, several compounds which give a color reac- 
tion with ninhydrin. Recent experiments have shown 
that the cells of P. chrysogenum grown in a cornsteep 
medium containing specific phospholipides (phospho- 
lipides extracted from P. chrysogenum) have a sig- 
nificantly higher endogenous respiration than cells 
grown in the cornsteep medium without phospho- 
lipides. The amino acid uptake of washed resting 
cells that had been grown in the presence of specific 
phospholipides was 3 times that of nonphospholipide 
grown cells tested under identical conditions. Fol- 
lowing the addition of labeled DL-lysine-2-C !4 to 
washed resting phospholipide rich cells it was found 
that the phospholipide subsequently extracted from 
these cells had a high level of isotope activity. Upon 
acid hydrolysis it was found that the nitrogenous frac- 
tion contained labeled lysine in addition to serine, 
ethanolamine, choline and tyrosine. Heat killed cells 
did not take up the labeled amino acid, and there was 
no in vitro exchange of the labeled compound with 
phospholipide. 


1999. EFFECT OF VI ANTIGEN ON VIRULENCE OF 
A NON-VI VARIANT OF SALMONELLA TYPHOSA. 
Sidney Gaines, Joseph G. Tully* and William D. 
Tigertt. Walter Reed Army Inst. of Research, 
Washington, D. C. 

It is well established that fully virulent smooth 
cultures of Salmonella typhosa contain Vi antigen, and 
that this substance is not present in typhoid bacilli of 
lesser virulence. The present investigation was de- 
signed to ascertain whether this antigen can act in a 
virulence-enhancing capacity when it is not a compo- 
nent of the bacterial cell. Employing the intracere- 
bral infective technique, a method which produces 
infection (acute, purulent, meningo-encephalitis) with 
small numbers of typhoid bacilli without the use of an 
adjuvant, BALB/c mice were inoculated with a W-form 
variant of S. osa Ty2. This variant showed an 
LD; of approximately 12,000 bacilli as compared to 
an LDs, of about 400 for the parent V-forn:. When 
these W-form bacilli were administered together with 
Vi antigen, as little as 30 ug of this substance per 
mouse resulted in a 10- to 25-fold increase in their 
virulence (LDsos 475 - 1,000). Enhanced virulence 
of the 0-901 strain of S. typhosa was also obtained, 
but to a lesser degree. Culture of brains of mice 
inoculated with W-form bacilli plus Vi antigen con- 
sistently yielded only W-form bacilli. These findings 
indicate that Vi antigen can facilitate the infectious 
process even when it is not an integral part of the 
bacterial cell. 
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2000. EVIDENCE FOR IN VIVO PERSISTENCE OF: 
AN AZO-LINKAGE WITH ITS PROTEIN CARRIER, 
Justine S. Garvey and Dan H. Campbell. Div. of 
Chemistry and Chemical Engineering, California 
Inst. of Technology, Pasadena. 

The question often arises in tracer techniques as 
to whether the label being measured after injection 
remains as an integral part of the original material, 
From our previous studies on retention of labeled 
antigens in the livers of normal and immunized rab- 
bits, it became apparent that less antigen was retained 
in immunized than in once injected animals and that 
the effect was specific. This reaction then becamea 
means of determining whether the $35-azo label re- 
mained in combination with its protein carrier. Rab- 
bits were given a single injection of either $35- 
sulfanilic-azo-hemocyanin or S 35-sulfanilic-azo- 
serum-albumin. Some animals were given 8 subse- 
quent injections of hemocyanin over a period of 21 
days and others were given serum albumin. Immuni- 
zation with hemocyanin caused a more rapid loss of 
$35 in the animals which received an initial injection 
of S35-sulfanilic-azo-hemocyanin and immunization 
with serum albumin a more rapid loss in those ani- 
mals which received an initial injection of $35- 
sulfanilic-azo-serum-albumin. It is apparent there- 
fore that the S35 label is associated with its specific 
protein carrier for the time interval studied. 


2001. DEVELOPMENT OF RECOGNITION MECHA- 
NISM IN ANTIBODY PRODUCTION. N. Gengozian 
and T. Makinodan (intr. by R. D. Owen). Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Previous studies on antibody production in normal 

adult mice have shown an equal agglutinin response 
to sheep and rat RBC antigens. However, in lethally 
irradiated mice protected with isologous bone ma 
and in sublethally irradiated mice, the response to 
more distantly related antigen, sheep RBC, was 
greater than to the more closely related antigen, rat 
RBC. If, as is generally assumed, the effect of x- 
irradiation on the immune mechanism is to "revert" 
it toa more immature status, a study of agglutinin 
production to various antigens in young mice may 
also show greater response to the more foreign 
antigens and, consequently, a development of such a 
recognition mechanism with age. When sheep, rabbit 
and rat RBC antigens are used in studies of the natu- 
ral agglutinins in sera of mice from ages of 1-30 wk) 
the titers and frequency of appearance are in the 
order sheep > rabbit > rat. Injection of these 

into 4-wk-old mice shows similar induction periods, 

although preliminary data indicate a greater mean 

total agglutinin production to sheep RBC, the more 
distantly related antigen. The 30-day LD«, (x-ray) 
curves for 4-, 6-, 8-, and 12-wk-old mice show the 

LD;, dose to be progressively increasing with age. 

Subsequent antibody production studies in young and 

adult mice receiving a similar LD,, dose will pro- 

vide necessary quantitative data for comparison of 
the effects of x-rays among young versus adult mice 
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2002. GROWTH AND ANTIGENICITY OF MEASLES 
VIRUS IN CELLS DERIVING FROM HUMAN 
HEART. Anthony J. Girardi* and Joel Warren. 
Microbiological Research Fndn. and Div. of Bio- 
logics Standards, Natl. Insts. of Health, Bethesda, 
Md. 

Studies on the virus susceptibility of cells deriving 
from adult human heart tissue indicated that measles 
virus attained comparatively high titers in such cul- 
tures. The availability of these preparations and the 
relative paucity of data on antigenicity of inactivated 
measles virus led us to employ complement fixation 
(CF) as a method of antigenic investigation. Optimal 
harvesting time experiments indicated that maximal 
yields of CF antigen were available at 4 or 5 days fol- 
lowing infection of cultures. Three methods of inac- 
tivation were investigated for their relative ability to 
maintain CF activity of these antigens while render- 
ing the preparation non-infective. Heating at 56°C 
and ultraviolet light reduced the CF titer during in- 
activation, whereas 1:4000 formaldehyde at 37°C 
resulted in a preparation comparable in potency to 
the original preparation. Measles virus can be stored 
in the lyophilized state at low temperatures for con- 
siderable periods and retain its usefulness as a CF 
antigen. Application of crude and concentrated anti- 
gens to the measurement of measles antibody will be 
discussed. 








2003. PERSISTENCE OF PROTEIN ANTIGENS IN 
TISSUES, David Gitlin and George N. Rogentine, 
Jr, (intr. by Thomas H. Weller). Dept. of Pedi- 
atrics, Harvard Med. School, Boston, Mass. 

The persistence of human and bovine plasma pro- 
teins and their azo-derivatives in the tissues of mice 
and rabbits has been investigated using radioiodine 
as a tracer; azo-derivatives were labeled with I131 in 
the protein liety and in the prosthetic azo-group but 
not both simultaneously. Further modification of 
these antigens was affected through maximal iodina- 
tion or by combination of antigen with specific anti- 
bodies. The antigens were injected intravenously into 
groups of animals which were then sacrificed at in- 
tervals and the radioactivity in serum, liver, spleen 
and kidneys estimated. Accumulation of heterologous 
albumins and y-globulins in tissues relative to con- 
centrations in serum was not observed. When care- 
fully modified as azoproteins, these protein moieties 
were catabolized at a rate only slightly slower than 
the disappearance of the azoprotein from the circula- 
tion but more rapidly than were the azo-groups, re- 
sulting in selective retention of the prosthetic groups 
in the tissues. Drastic modification of these antigens 
resulted in rapid disappearance from the circulation 
and rapid catabolism initially in tissues; however, 
catabolism subsequently decreased so that significant 
quantities of protein moiety remained to be catabolized 
very slowly. Data suggest that the different moieties 
of such coupled antigens as azoproteins are catabolized 
at different rates and that, under certain conditions, 
protein antigens may persist in tissues for relatively 
long periods of time. 
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2004. HEMAGGLUTININS ASSOCIATED WITH CER- 
TAIN HUMAN ENTERIC VIRUSES. M. Goldfield,* 
S. Srihongse* and J. P. Fox. Div. of Epidemiology, 
Tulane Univ. School of Medicine, New Orleans, La. 
Monkey kidney cell culture fluids containing ECHO 
viruses 3, 6, 7, 10, 11 and 12 and Coxsackie B, are 
capable of agglutinating human Group 0 erythrocytes 
in virus dilutions ranging from 1:32 to 1:2048. Hyper- 
immune rabbit and monkey sera specifically inhibit 
agglutination in dilutions ranging from 1:256 to 1:4000 
(rabbit) and from 1:4000 to 1:32,000 (monkey). The 
hemagglutinins are active over a wide range of pH, 
yielding a fairly constant titer between 7 and 8. Ex- 
cept for Eo, the hemagglutinins can be eluted from 
erythrocytes and the latter may be so altered as to be 
inagglutinable by homologous virus. Such virus- 
treated erythrocytes exhibit a receptor gradient in the 
order E,, Cox B3, E3, E;,, Ez andE),. These agents 
differ from the myxo-viruses in that treatment of 
erythrocytes with R.D.E. or influenza B (Lee) results 
in no decrease of their reactivity with the enteric 
hemagglutinins, and conversely, enteric virus-treated 
erythrocytes are fully reactive with influenza A virus. 
H-I titrations of paired human sera collected in rela- 
tion to infection with Cox B; and ECHO viruses 6, 7, 
10, 11 and 12 have been performed and the results 
compared with neutralization titers; 64 newly isolated 
strains of E,, E7, E,), E,; and Ej, have uniformly 
shown hemagglutinating activity which could be 
specifically inhibited by hyperimmune sera. 


2005. SELECTIVE IMPLANTATION INTO LIVER 

OF INTRAPERITONEALLY GROWING ADENO- 

CARCINOMA, Horace Goldie, Matthew Walker,* 

Bertrand Tyson,* Odell Dean* and R 

Moragne*. Lab. for Exptl. Oncology and Dept. of 

Surgery, Meharry Med. College, Nashville, Tenn. 

The liver is invaded only exceptionally by peritoneal 
tissue implants. The tumor strain studied originated 
spontaneously in a C3H mouse received with a ship- 
ment of new mice, 6 wk earlier, from Jackson Me- 
morial Lab. The tumor was attached with its lower 
surface to peritoneal tissue on the ventral surface of 
the spleen, while its upper half was ingrown into the 
left lobe of the liver. In tissue sections the tumor 
was recognized as adeno-carcinoma with a tendency 
to cystic and papillomatous growth. The tumor was 
carried serially in i.p. transfers into 10 mice, from 
Feb. 8 to Dec. 15, 1957, at intervals of 4-5 wk, and 
after the 2nd transfer, in parallel subcutaneous trans- 
fers. At each i.p. transfer, 4-6 mice showed the 
tumor in the liver and the adjacent area, but no or 
scanty growth in other areas of the cavity; in 4-6 
mice no growth was found. Mice with subcutaneous 
tumor growth carried no growth in the liver. Intra- 
venous injection of tumor cell suspension was followed 
by arrest of cell emboli in the liver and the lung, less 
frequently in the spleen and the kidney. It is concluded 
that consistent hepatic localization of tumor inoculum 
could not be attributed to any specific affinity of cells 
to liver tissue, but presumably to their ability to enter 
portal vein system. (Grants No. CH 25B, Amer. 
Cancer Society and No. C2080-C3 Natl. Insts. of 
Health (NCI).) 
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2006. CYTOTOXICITY FOR HELA CELLS OF ANTI- 
HUMAN LUNG AND ANTI-HUMAN FORESKIN 
RABBIT SERA. Gerald Goldstein* and Quentin N. 
Myrvik. Dept. of Microbiology, Univ. of Virginia 
School of Medicine, Charolottesville. 

The production of cytotoxic changes in HeLa cells 
in tissue culture has been employed for a study of 
normal human tissue antigens. Rabbits have been 
immunized with extracts of either pooled human fore- 
skin, or of human lung. Antisera directed against 
these extracts were tested for cytotoxicity on HeLa 
cells grown in a medium containing rabbit serum as 
the sole non-synthetic nutrient. Anti-human foreskin 
and anti-human lung rabbit sera produce cytotoxic 
changes indistinguishable from those previously de- 
scribed by several investigators for anti-HeLa cell 
rabbit sera. The antigen‘s) responsible for cytotoxic 
antibody may be precipitated at pH 4.8 from lung 
extracts. This was demonstrated by the ability of 
such precipitates to neutralize the cytotoxicity of 
anti-HeLa cell rabbit sera, and to stimulate the pro- 
duction of cytotoxic rabbit sera. The isoelectric 
precipitate contains at least 3 protein components 
demonstrable by paper electrophoresis. 


2007. INHIBITION OF CROSS REACTIONS IN INDI- 
RECT FLUORESCENT AN’ DY STAINING 
WITH MURINE AND EPIDEMIC TYPHUS SERA. 
Robert A. Goldwasser* and Charles C. Shepard. 
Virus and Rickettsia Sec., Communicable Disease 
Ctr., PHS, Montgomery, Ala. 

The difficulties in serological differentiation of 
epidemic and murine typhus are well known. Indirect 
fluorescent antibody staining of rickettsiae with cross- 
absorbed sera was found to simplify this differentia- 
tion. Convalescent sera were diluted in murine and 
epidemic typhus complement fixing antigens and in 
normal yolk sac antigen. The serum-antigen mix- 
tures were layered over yolk sac smears of murine 
and epidemic typhus rickettsia and allowed to react 30 
min. The smears were then washed and stained with 
the appropriate labeled anti-globulin. Sera serially 
diluted with heterologous antigen continued to give 
staining of homologous organisms almost to original 
titer, but ceased to give staining of the heterologous 
organism except at greatly lowered titer. Sera 
diluted with homologous antigens were strongly in- 
hibited and showed no differential titer in staining. 
Fourteen sera from 12 cases of murine typhus and 6 
sera from 4 cases of Brill's disease have so far been 
studied by this method. Thirteen sera from experi- 
mentally infected guinea pigs have also been studied. 
All sera tested, except 2 from the human murine 
typhus series, gave what was vonsidered to be clear- 
cut results. The general applicability of this method 
for increasing specificity in indirect staining is 
discussed. 
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2008. ANTIGENIC MICROHE TEROGENEITY OF 
SERUM PROTEINS. Morris Goodman, David S. 
Ramsey* and Emily Poulik.* Detroit Inst. of Can- 
cer Research, Detroit, Mich. 
Chicken antisera were used to explore the possible 

antigenic microheterogeneity of human albumin, oroso- 

mucoid, ceruloplasmin, transferrin and several gamma 
globulin preparations. Inasmuch as these proteins 
were obtained by Cohn fractionation of large plasma 
pools, they might be expected to reflect the biologic 
heterogeneity of the human population. Each protein 
reacted as a unitary antigen with appropriate anti- 
serum as determined by the Oudin method and starch 
gel immunoelectrophoresis (Poulik's method). Yet, 
absorption of such antiserum with increasing amounts 
of antigen shifted the precipitin curves afforded by the 
remaining antibodies into the zone of antigen excess, 

Similarly, further precipitation occurred when a 

"large" quantity of antigen was added to a supernatant 

of the slight antigen excess zone but failed to develop 

when a "small" quantity of antigen was added. In 
immunoelectrophoresis the reaction apex of this 
supernatant antibody coincided with the maximal con- 
centration of the purified protein. An explanation for 
such data is that there is random distribution of 

antigenic configurations among the molecules of a 

protein family and that careful absorption of a suitable 

antiserum removes the antibodies to the common con- 
figurations, but leaves some antibodies to the uncom- 
mon ones, i.e. those held by a small fraction of the 
molecules. This concept of antigenic microhetero- 
geneity was supported by the reactions of absorbed 
anti gamma globulin sera, which revealed a scattered 
distribution among normal human sera of minor 
gamma-2 components. 


2009. DIFFERENCES IN REACTIONS OF MICE TO 
SALMONELLA PATHOGENIC AND NON- 
PATHOGENIC FOR THIS HOST. Julie Grabar 
(intr. by Maurice Landy). Pasteur Inst., Paris, 
France. 

Mice injected subcutaneously, in the hind leg, with 
an appropriate dose of a natural mouse pathogen, such 
as Salmonella typhimurium or S. enteritidis, develop 
local lymph node involvement, whereas mice similarly 
inoculated with S. typhosa, which is not a natural 
mouse pathogen, show no such involvement. Whena 
sublethal dose of a mouse pathogen is thus inoculated 
there occurs hypertrophy of the local nodes which 
diminishes by the 4th day and disappears by the 10th 
day. Mice receiving a lethal dose exhibit progressive 
hypertrophy of the local nodes and death ensues in 
7-10 days. Histological examination of the nodes of 
animals receiving a lethal dose of a natural pathogen 
show hypertrophy and inflammation evolving towards 
necrosis with subsequent invasion of the spleen and 
liver. On the other hand mice inoculated with S. 
typhosa do not show evidence of such bacterial inva- 
sion until the animals are moribund. However, these 
mice may show histocytic proliferation in the liver, 
such as is seen in infection with natural mouse 
pathogens. Thus, in infection with Salmonella which 
are not natural pathogens for mice, e.g. S. 08a, 
the local lymph nodes are not directly involved in zi 
ultimate outcome of the infection, whereas in infectio 
with natural pathogens for this host the lymph node 
block plays a critical role in determining the course 
and outcome of the infectious process. 
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IMMUNOLOGY 


2010. TISSUE AND CELLULAR CHANGES IN THE 
RAT SPLEEN DURING ANTIBODY FORMATION. 
Carl H. Gunderson,* Mariano F. LaVia,* Danute 
Juras* and Robert W. Wissler. Dept. of Pathology 
and AEC Argonne Cancer Research Hosp., Univ. 
of Chicago, Chicago, Ill. 

During the first 24 hr after a single intravenous 
injection of typhoid or Friedlander's vaccine, the rat 
spleen increases significantly in weight. By day 4 it 
reaches a maximum and by day 6 decreases to a 
weight somewhat higher than day 1. At each interval 
the dry weight constitutes approximately 22% of the 
wet weight and the relative hemoglobin content re- 
mains constant. By day 4 after particulate antigenic 
stimulation the red pulp fills with pyroninophilic cells 
most of which apparently develop into small dark 
cells and then rapidly leave the spleen. Only a few 
become adult plasma cells. There is no evidence of 
cellular destruction. Washed carbon particles 
injected intravenously either mixed with or at vari- 
ous intervals after typhoid vaccine localize prin- 
cipally in the marginal zone around the lymphoid 
follicles and to a lesser extent in small islands 
throughout the red pulp but never inside pyronino- 
philic cells. During the first 3 days after injection 
of typhoid vaccine mixed with carbon particles the 
marginal zone thins, most of the carbon-laden 
macrophages are then seen in the loose red pulp and 
pyroninophilic cells apparently proliferate around 
these phagocytes. A constant but slight lymphocyto- 
sis usually coincides with the appearance of serum 
antibody. Antibody-containing cells, presumably 
from the spleen, have been demonstrated in blood 
smears by adherence of typhoid bacilli to these cells. 














2011. VIRUS ECLIPSE PHASE IN SUSCEPTIBLE AND 
RESISTANT CELLS. Karl Habel and Kenneth 
Takemoto.* Natl. Insts. of Health, Bethesda, Md. 
By using low multiplicities of infection with Polio- 

virus Type I and vaccinia in monkey kidney cells an 

eclipse of adsorbed virus could be readily demon- 

strated. Rate studies of this phenomenon suggest a 

progressive adsorption of virus to susceptible cells 

continuing for several hours with a lag in the eclipse 
of the adsorbed virus. In resistant cells virus ap- 
parently is adsorbed and perhaps enters the cells but 
is not eclipsed. 





Harford 


2012. QUANTITATIVE STUDIES OF COMPLEMENT 
FIXATION WITH POLIOVIRUS SYSTEMS. John D. 
Hare* and Joel Warren. Div. of Biologics Stand- 
ards, Natl. Insts. of Health, Bethesda, Md. 
Although considerable information is already avail- 

able demonstrating the applicability of complement 

fixation (CF) methods to measurements of poliovirus 
antigen and antibody, we have evaluated the more 
quantitative methods developed by Heidelberger and 
co-workers. Reagents were standardized by described 
methods and 50% hemolytic units of complement were 
calculated by relating log dose to percent hemolysis 
expressed as probits. Using live MEF-1 poliovirus, 
this method provides good reproducibility, when 
appropriate corrections for anti-complementary 
properties of the antigen were made. The rate of 
fixation with live virus was similar to that reported 
for other antigens, and the extinction curves for live 
and formaldehyde inactivated viruses were essentially 
parallel. Type 2 CF antigen in several unconcentrated, 
poliomyelitis vaccines could be detected by this tech- 
nique. However, the amount of fixation was at the 
lower limits of reliability. Formaldehyde was found 

to alter the filterability of poliovirus CF antigens. 





2013. ENZYMATIC SYNTHESIS OF DEOXYRIBO- 
NUCLEIC ACID (DNA) IN EXTRACTS OF MAM- 
MALIAN CELLS. Carl G. Harford and Arthur 
Kornberg. Depts. of Medicine and Microbiology, 
Washington Univ. School of Medicine, St. Louis, 
Mo. 

These studies were undertaken to further an un- 
derstanding of viral growth and cellular proliferation 
in animal cells and as an extension of an investigation 
of the synthesis of DNA by a purified bacterial enzyme 
(Bessman et al., Fed. Proc. 16:153, 1957). Incorpo- 
ration of P32-thymidylate into an acid-insoluble, 
DNase-sensitive fraction by cell-free extracts of 
HeLa cells was reported at these meetings last year, 
and further studies have shown incorporation of the 
other deoxynucleotides also. From 15-75 yy moles of 
labeled deoxynucleotide were incorporated per mg of 
protein of a sonic extract of HeLa cells in 30 min with 
an incubation mixture containing the triphosphates of 
deoxyadenosine, deoxyguanosine, deoxycytidine and 
thymidine (one of them labeled in the innermost P), 
ATP, DNA and Mg**. Significant but lower values 
were obtained with extracts of mouse spleen, lymph 
nodes of an immunized guinea pig, leucocytes of a 
leukemic patient and calf thymus gland. An enzyme 
preparation partially purified from extracts of an 
acetone powder of calf thymus by acid and protamine 
fractionation incorporated 200-500 uu. moles of P32- 
deoxycytidine triphosphate (dCP*PP) per mg of pro- 
tein in 30 min. Treatment with pancreatic DNase 
rendered 99% of the acid-insoluble radioactivity 
soluble in acid. Other worker's have reported incor- 





poration of thymidine into DNA by thymus nuclei 


(Friedkin and Wood, J. Biol. Chem. 220:627, 1956) and 
by regenerating rat liver homogenates (Bollum and 
Potter, J. Am. Chem. Soc. 79:3603, 1957). 
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2014. TRANSFER OF LYMPH NODE CELLS TO 
RECIPIENTS PRE-INJECTED WITH DONOR 
LEUCOCYTES. Susanna Harris,* T. N. Harris 
and Miriam B. Farber.* Children's Hosp., and 
Univ. of Pennsylvania, Philadelphia. 

When cells obtained from popliteal lymph nodes of 
donor rabbits are incubated with filtrates of trypsin- 
treated suspensions of Shigella paradysenteriae and 
then transferred to irradiated recipients, agglutinins 
to the Shigella appear in the sera of the recipients 
after a few days, and then follow a characteristic 
curve of concentration versus time. When, however, 
leucocytes obtained from the prospective donors were 
injected into the prospective recipients at appropriate 
intervals prior to lymph node cell transfer, agglutinins 
failed to appear subsequently. The pre-injection of 
10° or more donor leucocytes, by the i.d. or i.v. route, 
6 or more days prior to cell-transfer, resulted in 
failure of appearance of agglutinins. This effect was 
brought about by the pre-injection of rabbit leucocytes 
obtained from blood, peritoneal exudates, lymph nodes 
and thymus, but not by leucocytes of the blood of other 
animal species, and not by rabbit erythrocytes. After 
pre-injection of recipients, each with his own blood 
leucocytes, the transfer of incubated lymph node cells 
was followed by the appearance of agglutinins as usual. 
Untreated leucocytes and leucocytes disrupted in a 
magneto-striction oscillator were effective, but not 
cells treated by heating, alternate freezing and thaw- 
ing, lyophilization, or suspension in distilled water. 
Under appropriate conditions evidence has been 
obtained for the transfer by lymph node cells of the 
pre-injection effect. 











2015. STEADY-STATE CULTIVATION OF HEMO- 
LYTIC STREPTOCOCCI IN AN EXTENDED pH 
RANGE. T. N. Harris, Victor F. Iacocca,* Clifton 
A. Ogburn* and Fred Karush. Univ. of Pennsylva- 
nia, Children's Hosp., and Woman's Med. College 
of Pennsylvania, Philadelphia. 

A recent communication (Karush et al., J. Bact. 
72:283, 1956) described the steady-state cultivation of 
a strain of hemolytic streptococci by continuous dilu- 
tion of the culture at constant volume. In media con- 
taining excess glucose a relationship was observed 
between increasing steady-state pH values of the 
culture and increasing growth rate (rate of dilution of 
the culture), up to a maximum possible pH of 6.9. 
Recent experiments have been directed at the prob- 
lem of steady-state cultivation of the hemolytic 
streptococcus with freedom from the pH-limitation 
referred to above. The growth tube of the apparatus 
Aas been redesigned to provide for the addition of 
alkali separately from the medium, and for the 
insertion of pH electrodes. NaOH was added at a 
predetermined rate, or its addition was controlled by 
a solenoid valve connected through a relay to the pH 
meter. With these modifications steady-state cul- 
tures of streptococci have been maintained at pH 7.4, 
with substantially higher turbidity than that which 
obtains in the upper pH range of acid-limited cultures. 
Gel precipitation examination of concentrates of fil- 
trates of such cultures, against appropriate rabbit 
antisera, have indicated that extracellular antigens 
are produced in substantially greater total yield, per 
liter of culture, than in the acid-limited steady-state 
cultures. 
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2016. MAST CELLS, HEPARIN AND TOXIC AGENTS, 
R. D. Higginbotham (intr. by Crichton McNeil). 
Anatomy Dept., Univ. of Utah, Salt Lake City. 
Various injurious agents initiate a disruption of 

tissue mast cells and a concomitant shedding of their 

histamine- and heparin-containing granules into the 
surrounding ground substance. Heparin has an affin- 
ity for a number of these agents, e.g. the potent 
histamine releaser; compound 48/80, and the venom 

of Russell's viper (Stypven). Heparin-treated mice . 

can tolerate otherwise lethal doses of these drugs. 

Toluidine blue and protamine neutralize this protec- 

tive effect of heparin. Fixation of noxious substances 

by acidic mucopolysaccharides and subsequent inges- 
tion of these complexes by fibroblasts has been 
named "micellophagosis" (RES Bull 2:27, 1956). This 
has been postulated to be a natural tissue mechanism 
which can serve to reduce the active concentration of 
various toxic agents and thereby limit their interac- 
tion with more vital substances in the tissues (Fed. 

Proc. 16:58, 1957). In this regard, 48/80 forms 

complexes with nucleic acids (DNA, RNA). Nucleic 

acid-treated mice have enhanced tolerance for 48/80; 

48/80-nucleic acid complexes are ingested by fibro- 

blasts and appear as orthochromatic granules. This 

“transport” of nucleic acids within the cell is induced 

by Compound 48/80 since "free" nucleic acids are not 

sequestered by fibroblasts. (Supported by grant from 

Dept. of Army No. DA-99-007-MD-130.) 





2017. ADRENAL LOCALIZATION OF ANTI-RAT 
KIDNEY ANTIBODIES. R. Hiramoto,* Y. Yagi and 
D. Pressman. Dept. of Biochemistry Research, 
Roswell Park Memorial Inst., Buffalo, N. Y. 
When the globulin fraction of rabbit antiserum 
prepared against rat kidney (G-anti-RK) is injected 
into rats, localization of antibody has been shown to 
take place in the adrenals as well as in the kidney 
(Bale and Spar). We have now carried out experiments 
with the fluorescent stain technique to determine the 
histological site of localization. G-anti-RK and GNS 
(the globulin fraction of normal serum) were injected 
intravenously into rats and the animals sacrificed 
after 24 hr and perfused to remove any excess cir- 
culating rabbit globulin. Frozen sections of the 
kidneys and adrenals were stained with fluorescein 
or tetramethylrhodamine labeled horse antiserum 
developed against rabbit globulin. Localization of 
rabbit globulin was found only in the case of animals 
injected with G-anti-RK and occurred primarily in 
the lining of the sinusoids and vessels of the adrenal 
gland and appeared not to be present in the capsule or 
the gland cells. When sections of the adrenal from 
uninjected rats were treated with G-anti-RK, and 
subsequently stained with a fluorescein labeled anti- 
rabbit globulin serum, there was staining of the 
capsule in vitro as well as the sinusoidal elements of 
the gland. A comparison was made of the radiolabel 
and fluorescent label methods. It was demonstrated 
that the amount of globulin required for detection by 
the fluorescein label technique was orders of magni- 
tude greater than the amount required for detection 
by the radiolabel technique. The fluorescein label 
gives better definition of localization, whereas the 
radiolabel permits the determination of localization 
of smaller quantities of globulin. (Supported by 
Grant No. H-2092 of the Natl. Heart Inst.) 
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2018. INFLUENCE OF EXTRACELLULAR ENVIRON- 
MENT ON GROWTH OF RICKETTSIAE IN TISSUE 
CULTURES. Hope E. Hopps,* E. B. Jackson, J. X. 
Danauskas* and J. E. Smadel. Natl. Inst. of 
Allergy and Infectious Diseases, Bethesda, Md. 
Rickettsia tsutsugamushi multiplies in colchicine- 

arrested mouse fibroblast cells (L929) maintained in 

balanced salt solution, chick embryo extract and horse 
serum, exhibiting a linear increase in infectious units 
of about 3-fold each 24 hr over a 72-hr observation 
period. Results of experiments designed to elucidate 
some of the nutritional requirements of these organ- 
isms showed that, unlike several of the mammalian 

‘viruses, rickettsiae did not multiply in cultures 

maintained in non-protein nutritive solutions, even 

though the cells remained viable and would resume 
normal multiplication when transferred to serum- 
containing media. Under such conditions a gradual 
decrease occurred in the infectious titer of the 
culture and in number of rickettsiae visible in the 
cells. Addition of substances implicated in rickettsial 
activity in vitro, e.g. Co A, DPN, ATP and glutamate, 
exerted no stimulatory effect on rickettsial growth in 
the cells. Conversely, in a medium which was poten- 
tially capable of supporting host cell proliferation for 

a limited period of time, rickettsial growth in the 

cells proceeded at a rate approaching that observed in 

complete medium. It would appear that rickettsiae in 

L929 cells will multiply only when the nutritional 

climate is favorable to host cell proliferation. 

Progressive rickettsial multiplication occurs in L929 

cells in complete medium incubated at 37°, 40° and 

25°. 





2019. ACTION OF CLOSTRIDIUM TERTIUM 
ENZYMES ON BLOOD GROUP A, B AND O (H) 
SUBSTANCES AND ON TYPE XIV PNEUMOCOC- 
CAL POLYSACCHARIDE. Calderon Howe, Gerald 
Schiffman, * Ada E. Bezer* and Elvin A. Kabat. 
Depts. of Microbiology and Neurology, Columbia 
Univ., Neurological Inst., New York City. 

Purified blood group substances (human sputum, 
ovarian cyst fluid; hog stomach linings) and type XIV 
pneumococcal polysaccharide were treated with 
enzymes of Clostridium tertium (Iseki strain and 
McClurg strain 1259). After at least 24 hr incubation 
at 37° C, the enzyme digests were dialyzed and the 
dialyzates concentrated. Reisolated non-dialyzable 
substances were analyzed for nitrogen, methylpentose, 
hexosamine and reducing sugar, and for residual 
antigenic activity by hemagglutination inhibition and 
quantitative precipitin techniques. Analytical prop- 
erties or reisolated substances did not differ signifi- 
cantly from those of the original materials. Blood 
group A antigen was inactivated by Iseki strain but not 
by 1259 enzymes; B and O (H) antigens were unaffected 
by either preparation. Cross-reactivity of blood group 
substances with anti-SXIV was destroyed by both 
enzymes. The cross-reactivity of reisolated enzyme- 
treated substances was greatly increased by mild acid 
hydrolysis, indicating that groupings inaccessible to 
enzyme had been exposed. Reaction of SXIV with anti- 
SXIV was also substantially reduced by both enzymes; 
Cl.welchii enzyme has been reported to destroy SXIV 
reactivity (Biochem. J. 65:186, 1957). Immunochem- 
ical changes effected by enzyme treatment were cor- 
related with analysis of diffusible split products. 
(Aided by grants from Office of the Surgeon General, 
Natl. Science Fndn., and the William J. Matheson 
Comm.) 
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2020. DEMONSTRATION OF FORMALDEHYDE 
EFFECT ON VIRUSES. B. H. Hoyer, R. A. 
Ormsbee, Ellis Bolton and D. B. Ritter (intr. by 
S. B. Salvin). Rocky Mountain Lab., USPHS, 
Hamilton, Mont., and Carnegie Inst., Washington, 
D. C. 

Vaccinia virus was eluted from columns of the 
cellulose anion-exchanger, ECTEOLA-SF, by 0.02M 
phosphate buffer (PB), pH 7.1. Marked correspond- 
ence between virus activity and radioactivity was 
noted in a portion of the PB eluate (A). Treatment of 
A with formaldehyde altered behavior of this fraction 
in ECTEOLA-SF columns so that most of the radio- 
activity was then eluted by 0.1M NaCl in PB. Impli- 
cations of this altered behavior in regard to virus 
inactivation by formaldehyde will * 2 discussed. 


2021. ALTERATION OF PATAS MONKEY KIDNEY 
CELLS SUSCEPTIBILITY TO COXSACKIE A-9 
VIRUS INFECTION BY X-RAY IRRADIATION. 

G. D. Hsiung (intr. by John R. Paul). Sec. of 

Epidemiology and Preventive Medicine, Yale Univ., 

New Haven, Conn. 

It was reported previously that patas (Erythrocebus 
patas) monkey kidney cells were found resistant to 
Coxsackie A-9 virus infection. Increased suscepti- 
bility to some viral infections has been shown to 
occur when irradiation of the total body has been 
carried out. Similar effects have been found in vitro 
by Puck and Marcus in HeLa cell cultures subjected 
to x-radiation. The present study is concerned with 
the effects of such irradiation on primary monkey 
kidney cells in tissue cultures. Patas monkey kidney 
cells were irradiated at 300 r by a deep therapy 
machine 250 kv 48 hr after seeding. Initiation of 
growth of Coxsackie A-9 virus (500 rhesus PFU 
dosage) was observed in the treated patas cells but 
not in the untreated ones. In addition, increased virus 
multiplication and cytopathic changes were observed 
after 5 passages of Coxsackie A-9 in the irradiated 
patas cells. In contrast Coxsackie A-9 virus dimin- 
ished after serial transfers in the control non- 
irradiated cells and no virus was recovered after the 
5th passage. After 14 passages in the irradiated 
patas cells, Coxsackie A-9 virus thus obtained gave 
cytopathic effect in the non-irradiated patas cultures, 
thus indicating adaptation. This adapted virus was 
neutralized by antiserum from rabbits which were. 
immunized by the prototype Coxsackie A-9 virus. 
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2022. COMPLEMENT- FIXING ANTIBODIES IN 
POLIOMYELITIS, Klaus Hummeler and V. V. 
Hamparian (intr. by W. Henle). Dept. of Public 
Health and Preventive Medicine, Univ. of Penn- 
sylvania Med. School, and Children's Hosp., 
Philadelphia, Pa. 

The presence of several complement -fixing 
antigen-antibody systems in poliomyelitis described 
by several authors, and summarized by N. J. Schmidt 
and E. H. Lennette, J. Exper. Med. 104:99, 1956, and 
M. M. Mayer et al., J. Immunol. 78:435, 1957, led to 
their investigation by antibody absorption technics. 
Sera from animals immunized with a single type of 
poliomyelitis virus contained two distinct antibodies 
both of which were type specific. One antibody 
reacted only with the homologous infectious antigen 
and the other one solely with the homologous heated 
antigen. A similar antibody pattern was found in 
infants who were experimentally infected with 
attenuated poliomyelitis virus. The presence of a 
group-specific poliomyelitis antibody was demon- 
strated by absorption of a human serum which con- 
tained antibodies against all 3 types of heated 
poliomyelitis complement -fixing antigens. Any of the 
3 heated antigen preparations absorbed the hetero- 
typic reaction in the serum, leaving type specific 
antibody titers against infectious antigens and 
neutralizing antibody titers unaltered. This group- 
specific reaction was found to be seemingly specific 
for poliomyelitis. 








2023. EFFECT OF TREATMENT WITH FORMALIN 
ON AGGLUTINATION OF RED CELLS BY ANTI- 
SERUM HOMOLOGOUS TO ARTIFICIALLY 
ATTACHED ANTIGENS. Joseph S. Ingraham 
(intr. by Edward W. Shrigley). Dept. of Micro- 
biology, Indiana Univ., Indianapolis. 

Red blood cells coupled with sulfanilazo groups or 
bearing protein antigens attached through bis- 
diazobenzidine are agglutinated specifically by anti- 
serums against the attached groups. Treatment of 
the red cells with 10% or 20% formalin, either before 
or after attaching the hapten groups, abolished agglu- 
tination by antiserum when observed by the customary 
slide test or by a tube test using centrifugation and 
resuspension. These observations are in agreement 
with the report of Moskowitz and Carb (Fed. Proc. 
16:426, 1957) and support their conclusion that the 
effect of rormalin cannot be directly on the antigenic 
groups. However, as judged by a rate-of-settling 
technique or by settling patterns, the treatment had 
relatively little effect on the agglutination. By the 
same criteria, the formalin treatment did decrease 
the titer with commercial anti-A serum or rabbit 
anti-human red cell serum. The inhibition of agglu- 
tination roughly paralleled the loss of sensitivity to 
osmotic hemolysis. Cells treated in the cold suf- 
fered less microscopically visable deformation and 
were less likely to give non-specific agglutination in 
the settling pattern technique. These observations 
emphasize the importance of accounting for non- 
specific factors in any theoretical treatment of 
immune agglutination. 
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2024. INCREASE IN PERMEABILITY OF GUINEA 
PIG SKIN CAPILLARIES BY SOLUBLE ANTIGEN- 
ANTIBODY COMPLEX. Kimishige Ishizaka (intr. 
by Dan H. Campbell). Div. of Chemistry and Chem- 
ical Engineering, California Inst. of Technology, 
Pasadena. 

The studies of Germuth et al. (Fed. Proc. 1957) and 
Trapani et al. (in press), have shown that soluble 
antigen-antibody complexes formed in antigen excess 
give anaphylactic-like reactions in guinea pigs and 
cause contraction of isolated smooth muscle from 
normal guinea pigs. Using a modified Ovary test, the 
present investigation was undertaken to determine the 
skin-irritating properties of such complexes. Study 
was made of bovine serum albumin as antigen and 
rabbit as a source of precipitating antibody. Super- 
natents from precipitin reactions were found to give 
skin reactions even in the antibody excess zone. How- 
ever, when antiserum was fractionated by zonal elec- 
trophoresis on starch a slow gamma globulin was 
isolated that contained all the precipitating antibody 
and which gave skin reactions only in the region of 
excess antigen. The fast garmama gave skin reactions 
without the addition of antigen. This latter reaction 
was obtained with both normal and immunized rabbit 
serum, but was much greater in immune serum. On 
a molecular basis, the activity of soluble antigen- 
antibody complexes or the fast gamma component 
alone, is greater than histamine phosphate. 








2025. DOUBLE INFECTIONS OF MONKEY KIDNEY 
CELLS WITH ECHO-7 AND COXSACKIE A-9 
VIRUSES STUDIED BY SINGLE CELL TECHNIC, 
Heichachi Itoh,* Matilda Benyesh* and Joseph L. 
Melnick. Div. of Biologics Standards, Natl. Insts. 
of Health, Bethesda, Md. 

Monkey kidney monolayer cultures were infected 
with both viruses. During the eclipse phase the cells 
were dispersed with versene and single cells isolated 
in microdrops under oil. Incubation was then allowed 
to proceed to virus production. The viruses from the 
individual cells, and their progeny, were characterized 
serologically and by their pathogenicity to newborn 
mice. True genetic recombinants could not be 
detected, but phenotypic mixing did occur. Some cells 
produced marked doubly antigenic virus, while others 
gave intermediate results or yielded only the parent 
ECHO or Coxsackie virus. The original microdrop 
fluids were plated under agar without antiserum, and 
the resulting plaque extracts were again characterized 
serologically. Plaques containing both parental types 
were obtained upon passage of the virus with double 
antigenicity. The doubly antigenic particles in the 
single cell harvests behaved as phenotypic mixtures, 
for they segregated into particles of parental types 
during the multiplication cycles attendant to plaque 
formation. Inheritable changes in antigenicity were 
not found among 1,000 specimens of progeny obtained 
by plaque passage. When tested for mouse patho- 
genicity, the results were consistent with the antigenic 
findings: viruses which typed as Coxsackie A-9 were 
paralytogenic for mice, those which typed as ECHO-7 
were not. 
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2026. EFFECT OF NUCLEIC ACID DIGESTS IN 
RESTORATION OF HEMOLYSIN PRODUCTION IN 
IRRADIATED RABBITS. B. N. Jaroslow and W. H. 
Taliaferro (intr. by R. W. Harrison). Div. of 
Biological and Med. Research, Argonne Natl. Lab., 
Lemont, Ill. and Univ. of Chicago, Chicago, Ill. 
Normal hemolysin titers are produced by irra- 

diated (400 r) rabbits if yeast extract is added when 

the antigen is injected 1 day after irradiation. 

Restorative activity is measured in terms of the 

mean peak hemolysin titer of the treated group as 

compared to this value in unirradiated and irradiated 

(400 r), untreated animals. Enzymatic digests of the 

nucleic acids or the enzymes alone partially restored 

antibody levels whereas the highly polymerized nucleic 
acids had absolutely no activity. Kinetin, 6-amino- 
furfurylpurine, a derivative of DNA, is about as active 
as the nucleic acid digests. Adenine, adenosine and 
adenylic acid and guanosine were all inactive. The 
restorative activity appears to be in part the break- 
down products of nucleic acids. Restoration in the 
groups treated with nucleic acid digests or kinetin is 
not as high as the yeast treated group although they 
are used in larger amounts than would be found in the 
yeast preparations. We suggest that some factor in 
yeast mediates the interaction between antigen and 
nucleotide that normally occurs in the course of 
antibody synthesis. (Work performed under auspices 
of the U. S. Atomic Energy Comm.) 


2027. SEROLOGY OF IMMUNIZATION PRACTICES 
WITH A/ASIAN INFLUENZA VACCINES. Keith E. 
Jensen, R. Q. Robinson,* Morris Schaeffer, Gerald 
Cooper,* Marguerite Candler* and U. Pentti 
Kokko.* Lab, Branch, Communicable Disease 
Ctr., USPHS, Montgomery, Ala. 

Antigenic potencies of several lots of A/Asian 
influenza vaccines were assayed by measuring anti- 
body responses in human volunteers. Several varia- 
bles were studied in experiments including: 1) meth- 
ods and strains employed for vaccine production, 

2) virus concentration (CCA units/ml), and 3) methods 

and routes of injection. The frequency of response 

and quantity of antibody evoked by injections of these 
materials were determined after 1 and 2 doses in 
children and adults. Comparisons were made of 
antibody titers measured by complement-fixation and 
hemagglutination -inhibition techniques with several 
strains. Data derived support the following con- 
clusions: different batches of vaccine labeled with 
equivalent CCA unitage were shown to produce great 
variability in antibody responses in groups of humans. 

The dose-response relationships were similar whether 

vaccines were injected intracutaneously or subcuta- 

neously; with syringes or jet injectors, and in general, 
antibody production occurred with greater frequency 
and in higher concentration with larger quantities of 
virus. Immunization as determined by antibody 
response could be accomplished in a majority of 
subjects with 2 injections at intervals of 1-4 wk. 

The trend in dose-response relationships noted with 

primary injections was less evident when 2 doses 

were given. Under some circumstances, a course of 

2 injections of smaller doses could be considered more 

efficacious than a single large dose of virus vaccine. 
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2028. INHIBITION OF HEMORRHAGE OF LOCAL 
SHWARTZMAN REACTION BY AMINO ACID 
ESTERS, Arthur G. Johnson. Dept. of Bacte- 
riology, Univ. of Michigan, Ann Arbor. 

Recent reports documenting the enzymatic nature 
of the first component of complement (Lepow et al., 
Proc. Soc. r. Biol. & Med. 92:32, 1956; and 
Becker, J. Immunol. 77:462, 1956) prompted an 
investigation to determine whether such an enzyme 
might be functional in the local Shwartzman reaction. 
The technique used was suggested by Becker and 
involved the injection of amino acid esters intra- 
dermally into the prepared skin site of rabbits prior 
to the provocative dose of purified typhoid endotoxin. 
Esters of the following amino acids at 0.1 molar con- 
centration or lower were found to inhibit hemorrhage 
into prepared skin sites: leucine, lysine, tyrosine, 
phenylalanine, glycine and tosyl arginine. Control 
sites injected with homologous amino acids showed 
little or no inhibition. This inhibitory property was 
rarely noted following administration of amino acid 
esters with endotoxin at time of preparation. Histo- 
logic examination of inhibited skin sites showed the 
imflammatory cell infiltration to be predominantly 
polymorphonuclear leucocytes and of the same inten- 
sity as that observed in control sites. In contrast, 
hemorrhage was minimal in inhibited sites with few 
thrombosed vessels present. In addition, an increase 
in esterase activity of serum following intravenous 
administration of endotoxin was observed by the starch 
electrophoresis technique of Hunter (Science, 28 June 
1957). The effects of amino acid esters on the 
epinephrine-endotoxin lesion reported by Thomas 
(J. Exper. Med, 104:865, 1956) will also be discussed. 


2029. LABORATORY AND EPIDEMIOLOGICAL 
RESULTS ON SPECIMENS SUBMITTED FOR 
POLIOMYELITIS DIAGNOSIS, S. S. Kalter, M. 
Page* and M. Suggs.* Virus and Rickettsia Sec., 
Communicable Disease Ctr., Chamblee, Ga. 

The use of tissue culture and suckling mice in the 
examination of specimens submitted for "poliomyelitis" 
has resulted in the increased isolation of viruses other 
than the 3 types of poliovirus. It is now quite evident 
that these groups of agents, i.e. Coxsackie and ECHO, 
are capable of simulating the clinical picture hereto- 
fore attributed to the polioviruses alone. The data 
discussed here are those derived from some 811 
patients on whom isolation studies were done. These 
were submitted almost entirely for confirmation of a 
diagnosis of poliomyelitis. The results obtained 
indicate that there is often little agreement between 
the clinical diagnosis of nonparalytic poliomyelitis 
and the laboratory findings. The data presented also 
show that approximately 10% of the specimens from 
individuals with paralytic disease yielded either a 
Coxsackie or ECHO virus. In addition to these find- 
ings, comparative epidemiological data are given on 
cases from which polio, Coxsackie and ECHO viruses 
were isolated. 
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2030. PRODUCTION OF CARDIAC LESIONS IN 
RABBITS IMMUNIZED WITH HETEROLOGOUS 
HEART TISSUE, Melvin H. Kaplan and John M. 
Craig. House of the Good Samaritan and Dept. of 
Pathology, Children's Hosp., Boston, Mass. 
Immunization of rabbits with homogenates of beef 

or rat heart has been found to stimulate antibodies 

reactive with normal rabbit heart tissue as demon- 
strated by i fluorescence and complement- 
fixation. The antigen has been identified as an 
alcohol-soluble organ-specific constituent of the 
sarcoplasm of striated muscle. It may be differ- 
entiated by cross-absorption tests from cardiolipin 
antigen. Rabbits given repeated injections of beef or 
.rat heart homogenate incorporated in either alumina 
gel or Freund's adjuvant develop small focal cardiac 
lesions characterized by myofiber necrosis and/or 
interstitial inflammation. Rarely an extensive 
myocardial fibrosis has been observed. The results 
of 1 experiment were as follows: cardiac lesions 
were noted in 8 of 8 animals injected with rat heart, 

7 of 9 animals given beef heart, and in 3 of 13 control 

rabbits injected with human gamma globulin. Myo- 

fiber necrosis was noted in 12 of the above 17 experi- 

mental animals and in 1 of the 13 controls. In 7 of 15 

experimental animals, bound gamma globulin could 

be detected within the sarcoplasms of myofibers, 

although all of these 15 rabbits showed elevated levels 
of circulating antibody. The data suggest that myo- 
cardial cells are strongly resistant to penetration by 
antibody to the sarcoplasmic antigen. This resistance 
may represent a limiting factor in the pathogenesis of 
cardiac lesions. 





2031. RELATION OF BIOLOGICAL ACTIVITY OF 
CERTAIN STEROIDS TO THEIR INFLUENCE ON 
INFLUENZA VIRUS MULTIPLICATION. Edwin D. 
Kilbourne. Div. of Virus Research, Dept. of 
Public Health and Preventive Medicine, Cornell 
Univ. Med. College, New York City. 

Several C-21 steroids of biologically diverse 
activity (cortisone, DOC, progesterone) may influence 
multiplication of influenza viruses in the chick embryo 
by inhibition of viral synthesis and negation of auto- 
interference (J. Exper. Med. 106:863, 883). The C-19 
sex hormones testosterone and estradiol are inactive 
in this situation, suggesting that the C-21 structure 
is essential for the induction of effects on viral 
multiplication. It is therefore of interest that certain 
19-nor testosterone derivatives (including 17-ethyl- 
19-nortestosterone) which simulate progesterone 
(a C-21 steroid) in progestational activity also mimic 
progesterone in enhancing final virus yields following 
inocula which contain many inactive viral particles 
(negation of interference). In other experiments study 
was made of new steroidal lactones capable of antago- 
nizing the effects of C-21 mineralocorticoids on salt 
excretion. Not only did the lactones (3-(3-ox0-17 ®- 
hydroxy -4-androsten-17«yl)propionic acid y lactone 
and its 19-nor analogue) fail to block effects of 
mineralo- or glucocorticoids on viral multiplication, 
but they exhibited qualitatively similar activity in 
inhibiting autointerference. The foregoing observa- 
tions suggest that steroidal effects on viral multipli- 
cation may be unrelated to regulation of mineral 
metabolism, and that the C-21 structure is not 
essential to effects on viral autointerference. 
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2032. INHIBITION OF LIPEMIA CLEARING 
ACTIVITY BY TISSUE COMPONENTS, Edmund 
Klein, W. F. Lever and L. L. Fekete (intr. by L. 
L. Dienes). Dept. of Dermatology, Harvard Med, 
School, Massachusetts Gen. Hosp., Boston. 
Observations in this laboratory of inhibition of 

lipemia clearing by hyperlipemic plasma suggested 

studies of solid tissues for the presence of inhibitors, 

Human and rabbit tissues were extracted with glycine 

buffer (pH 9.5). Effects of supernatants after high- 

speed centrifugation of the dialyzed extracts on 
lipemia clearing were investigated. (The supernatant 
was added to a mixture of in vivo heparinized serum 
and triglyceride emulsion. Clearing activity was 
measured by glycerol evolution, electrophoretic 
mobility of lipoproteins, and optical density changes.) 

Inhibitory activities of spleen, liver and kidney were 

high (80-100%), those of skin, brain and adipose tis- 

sue were slight (20% or less), and those of cardiac 
and skeletal muscle, lung, thyroid, adrenals, testis 
and aorta were moderate. The inhibitory components 
of the various tissues had these common character- 

istics: heat labile, stable between pH 2.0 and 12.0, 

non-dialyzable, insoluble below pH 4.2, soluble above 

pH 7.0, deactivated by trypsin. The inhibitory 
activities are, therefore, apparently associated with 
proteins. Unlike inhibition of clearing by protamine, 
the action of these preparations was not reversed by 
heparin. Parallel studies indicate that components of 
white blood cells and of platelets inhibit clearing 

activity in vitro and in vivo. (Supported by grant A- 

414(C6), Natl. Inst. of Arthritis and Metabolic 

Diseases, PHS.) 








2033. EFFECT OF RECEPTOR-DESTROYING 
ENZYME ON GROWTH OF EMC VIRUS IN TIS- 
SUE CULTURE. Helen Kodza* and Claus W. 
Jungeblut. Dept. of Microbiology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

Cholera Vibrio RDE, added in dilutions up to 

1:2000 to HeLa cell tissue cultures from 10 min to 

4 hr before infection with 50-100 TCID.<, of EMC 

virus, prevented subsequent cytopathogenic growth 

of the virus. Proportionately larger doses of enzyme 
protected against larger amounts of virus. There 
was a close quantitative relationship between protec- 
tive power of the enzyme and its panagglutination 
titer or the endpoint of inhibition of hemagglutination 
by EMC virus. No protection could be observed, 

under similar conditions, against infection with 2 

strains of Coxsackie Group B virus or with the 3 

serological type strains of poliomyelitis virus. It 

was found that the antiviral action of RDE against 

EMC virus takes place in 3 well-defined stages; 

1) adsorption of the enzyme on the cells, 2) release 

of the enzyme from the cells, 3) exclusion of the virus 

because of its inability to make an infectious contact 
with enzyme-modified cells. The protective effect 
was limited in time since cell receptors, once 
destroyed by RDE, may regenerate after several 
days. RDE was not adsorbed on L cells and no 
protection could be demonstrated for this substrate 
against challenge with EMC virus. 
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2034. FORMATION BY ONE ANTIGEN OF MULTIPLE 
ZONES OF PRECIPITATE IN DOUBLE GEL DIF- 
FUSION: AN IMMUNOLOGICAL EXPLANATION. 
Leonhard Korngold and Gerda Van Leeuwen. * 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

An explanation based on and consistent with 
immunochemical theory can be given for the formation 
of 2 precipitin lines with 1 antigen and its homologous 
antibody in the double gel diffusion technic. This 
phenomenon is observed when either antigen or anti- 
body is in excess. Under these conditions a precipitate 
forms in the region in which 1 reagent is in excess. 
This reagent, or the remaining soluble antigen- 
antibody complex, will diffuse beyond the edge of this 
precipitin line and either will be precipitated right at 
the edge, thereby broadening the line, or will diffuse 
a slight distance beyond the precipitate before form- 
ing a second line. A second line will then be formed 
if the rate of precipitation is slower than the rate of 
diffusion of either the soluble reagent or antigen- 
antibody complex. Theoretically, a precipitating sys- 
tem in antigen excess should result ultimately in one 
line since, in the region of antigen excess, the first 
precipitate should dissolve. In practice this happens 
rarely. Experimental evidence favoring this expla- 
nation will be presented for precipitating and floc- 
culating immune systems. 





2035. A PROTEOLYTIC ENZYME PRODUCED BY 
MONKEY KIDNEY IN TISSUE CULTURE. Robert 
A. Kramer (intr. by C. P. Li). Div. of Biologics 
Standards, Natl. Insts. of'Health, Bethesda, Md. 
The clearing of the opalescence of skim milk was 
observed when it was added to the nutrient medium of 
monkey kidney tissue culture. Characterization of 
this phenomenon by ultra-violet absorption techniques 
revealed that the clearing was a result of proteolysis 
of milk casein. The active material is released by 
metabolizing cells into the fluid medium of the tissue 
culture. It is easily detected by the use of a simple 
substrate system consisting of 5% autoclaved fat-free 
skim milk in either phosphate buffered saline at pH 
1.6 or medium 199 plus an equal volume of cell-free 
tissue culture fluid. Incubation at 37° C for 12-24 hr 
results in clearing of the opalescent solution. The 
proteolytic agent, which will also hydrolyze gelatin 
and serum albumin, is non-dialyzable, stable at 4° C 
or when freeze-dried, has an optimal pH range of 
7.5-8.5, is inactivated by temperatures greater than 
75° C and is inhibited by calf serum concentrations 
above 0.3%. Data on the presence or absence of the 
enzyme in a number of different cell lines will be 
presented. 
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2036. PERSISTENCE OF HUMAN DIPHTHERIA 
ANTITOXIN IN PASSIVE TRANSFER SITES. 
William J. Kuhns, University of Pittsburgh, 
Pittsburgh, Pa. 

Allergic reagin is difficult to study because of its 
lack of immunological properties other than the 
property of skin sensitization. Its avidity for skin 
tissues presumably permits it to become "fixed" and 
to interact with allergens subsequently introduced, 
thus causing an immediate positive whealing skin 
reaction. Since whole serum or serum fractions, 
rather than a single antibody, have been employed in 
passive transfer studies, it has been impossible to 
determine whether the combined attributes of skin 
persistence and of whealing can be caused solely by 
antibody. An alternate concept is that reagin com- 
prises antibody in addition to other serum consti- 
tuents. Such a mixture may cause whealing in the 
presence of skin persisting antibody upon appropriate 
antigenic challenge. Because diphtheria antitoxin is 
a protein which can be separately calibrated using 
sensitive toxin neutralization tests, one may evaluate 
it independently of other serum components. Skin 
persistence of antitoxin has been separately measured 
following passive transfer into skins of Schick positive 
recipients. Persistence was judged by the ability of 
antitoxin (an amount equivalent to the toxin in a skin 
test dose of Schick reagent) to convert local passive 
transfer areas to the Schick negative state. On the 
basis of the above criterion, many human antitoxins 
were found to remain in skin for at least 7 days. 
However, only a small proportion of these sera 
caused wheal and erythema reactions immediately 
following challenge with Schick toxin. The signifi- 
cance of these findings will be discussed. 


2037. A PROTEIN ANTIGEN IN HCL EXTRACTS OF 
GROUP A, TYPE 3 STREPTOCOCCI WHICH IS 
NOT THE TYPE-SPECIFIC M ANTIGEN. R. C. 
Lancefield, Rockefeller Inst., New York City. 
Several classes of protein antigens occurring at 

the surface of group A streptococci have been studied 

previously. Most important in streptococcal infec- 
tions is the class of ''M" antigens used to classify 
group A streptococci into serological types, each 
characterized by a specific M protein essential for 
virulence of the microorganism. Furthermore, 
protective antibodies of infected or immunized 
animals are directed against this component of the 
streptococcus. Usually type-specific M precipitin 
reactions furnish accurate identification of M antigens. 

When results are discordant with the biologically 

more fundamental mouse protection test, the latter is 

considered definitive. Bactericidal tests, dependent 
upon phagocytosis of specifically sensitized strepto- 
cocci, give comparable results to mouse protection 
and may also be considered definitive. Using these 
tests in previous work, "R" antigen, originally mis- 
taken for M antigen of type 28, has been distinguished 

from true type 28 M antigen. In the present work, a 

protein antigen different from type 3 M antigen has 

been found in extracts of approximately half of the 
type 3 strains studied. It is not associated with 
virulence of type 3 streptococci and its antibody is 
not protective and does not enhance phagocytosis in 
bactericidal tests. These characteristics exclude it 
from the class of M antigens. In some, but not all, 
characteristics it resembles the class of R antigens. 

So far, it has only been found in type 3 strains. 
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2038. SOME HISTOCHEMICAL AND BIOCHEMICAL 
OBSERVATIONS ON ANTIBODY FORMATION IN 
TISSUE CULTURE. Mariano F. La Via, Lloyd E. 
Ferguson and Stanley Uriu (intr. by R. W. Wissler). 
Argonne Cancer Research Hosp., USAEC, and 
Depts. of Anatomy and Pathology, Univ. of Chicago, 
Chicago, Il. 

The work to be presented was undertaken to study in 

a tissue culture system, some of the cellular changes 

occurring in the spleen of rats after stimulation in 

vivo with bacillary antigens.. Fragments of spleens of 
rats injected with a single dose of S. typhi vaccine 
were cultured in Eagle's medium supplemented with 
additional glucose and containing radioactive glycine. 

Attention was focused on incorporation of the labeled 

aminoacid into antibody protein and nucleic acids and 

also on the cellular changes occurring during the 
culture period. Spleen fragments taken from rats 
injected 48-72 hr previously were maintained in 
culture for 2-3 days. Amounts of antibody produced 
are comparable to those found in rats 5-6 days after 
the same dose of antigen. Cell types observed are 
similar to those seen in spleens of rats during in 
vivo studies of the response to a single antigenic 
stimulus. Cell division seems to procede more 
slowly in tissues maintained in vitro than it does in 
vivo. The technique employed and some histochemi- 
cal and biochemical observations made during this 
study will be discussed. 








2039. IMMUNIZATION WITH SPECIFIC PRECIPI- 
TATES. Sidney Leskowitz. Immunology Unit, 
Massachusetts Gen. Hosp., and Dept. of Bacte- 
riology and Immunology, Harvard Med. School, 
Boston. 

Rabbits were immunized with washed specific 
precipitates prepared from bovine serum albumin 
(BSA) and rabbit antiserum to BSA. Precipitates 
formed in the regions of antibody excess and equiva- 
lence were used and immunization was by intravenous 
and by Freund adjuvant injection. All rabbits injected 
with specific precipitates prepared in equivalence 
formed antibody to BSA whether intravenous or Freund 
adjuvant injections were used. Of those rabbits 
injected with specific precipitates prepared in antibody 
excess only those in which Freund adjuvant were used 
produced antibody to BSA: intravenous injections with 
these specific precipitates produced no demonstrable 
antibody to BSA. Many of the rabbits immunized with 
specific precipitates produced another antibody-like 
factor which was independent of the BSA antibody 
produced. This factor was measured by its adherence 
to added specific precipitates and could be removed 
by washed specific precipitates formed from rabbit 
antisera to BSA, egg albumin, human serum albumin, 
human y-globulin and diphtheria toxin. It was not 
removable by horse antitoxin-diphtheria toxin floc- 
cules. The further characterization of this factor will 
be discussed. 
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2040. INTERNAL ANTIGEN OF BACTERIOPHAGE 
Tort. Lawrence Levine, James L. Barlow* and 





Helen Van Vunakis.* Grad. Dept. of Biochemistry, 
Brandeis Univ., Waltham, Mass., and Div. of Labs. 
and Research, New York State Dept. of Health, 
Albany. 

In studying the difference in antigenic response of 
whole phage and ruptured phage (shockate) of T,rt, 
using complement-fixation technics, it was found that 
rabbit anti-T, shockate showed a greater fixation with 
shockates than with intact T,. After adsorption of the 
anti-T, shockate with whole phage or ghost, the 
adsorbed sera fixed appreciable amounts of com- 
plement when shockate was added but no significant 
quantities with phage or ghosts. The antigen was 
isolated on Amberlite XE-64 resin after enzymatic 
digestion of the desocyribonucleic acid and removal 
of the ghosts by sedimentation. The protein was 
eluted at elevated pH and ionic strength. The isolated 
antigen gave only one band with anti-T, shockate by 
the Oudin and Ouchterlony technics. Its migration in 
the electrophoretic field and behavior on the ion 
exchange resin indicated that it is a basic protein. Its 
amino acid composition and other chemical properties 
will be discussed. After infection of E.coli B, assay 
of phage lysates indicated that approximately 25% of 
the internal phage antigen synthesized is not found in 
the intact phage progeny. Additional biosynthetic 
studies are underway. The internal antigen was 
released with the DNA when phage was reacted with 
E. coli B membranes. If this pseudo-infection 
process parallels that found for viable cells, then 
the antigen may function in the indirect control of 
phage protein and DNA formation. 





2041. EXPERIMENTAL VARIATION IN MOUSE 
VIRULENCE OF TYPE III POLIOVIRUS. C. P. Li 
and W. G. Jahnes.* Virus Research Sec., Div. of 
Biologics Standards, Natl. Insts. of Health, 
Bethesda, Md. 

Our earlier experiments have been extended with 
variants purified 3 or more times by terminal dilution 
and by the plaque method. On first plating, the viru- 
lent variant (LH-V) yielded about 70% virulent plaques 
and 30% avirulent and intermediate plaques, whereas 
the avirulent variant (LH-A) yielded about 60% aviru- 
lent plaques, 10% virulent plaques and 30% plaques 
containing virus of intermediate virulence. Virulence 
is defined here in term of percentage of mice which 
developed paralysis following intraspinal inoculation 
of 0.02 ml of virus, usually amounting to 10°? to 
105-8 TCID, 9; i.e. virulent--over 50%, avirulent--less 
than 10%, and intermediate--10-50%. When virus of a 
virulent or avirulent plaque was passed and replated, 
usually all the progeny were correspondingly virulent 
or avirulent but sometimes intermediate plaques 
appeared. Virus derived from an avirulent plaque 
regained its virulence after several serial passages 
in monkey kidney cells in Eagle's medium but not in 
a bovine plasma hydrolysate medium. 
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2042. RAPID IDENTIFICATION OF INFLUENZAL 
ISOLATES BY COMPLEMENT- FIXATION, 
Florence S. Lief, A. Fabiyi and W. Henle. Dept. 
of Public Health and Preventive Medicine, Univ. 
of Pennsylvania Med. School, and Children's Hosp. 
of Philadelphia, Philadelphia, Pa. 

In diagnosis, strain analysis and epidemiological 
surveys of influenza, the complement -fixation test 
has been neglected in favor of the hemagglutination- 
inhibition reaction. It has become increasingly 
evident, however, that the latter is beset with many 
difficulties, such as sensitivity of strains to non- 
specific inhibitors, changes in behavior of virus on 
adaptation to new hosts, low yields of hemagglutinins 
in early passages of fresh isolates etc. It has long 
been recognized that influenza viruses contain 2 
comple ment-fixing antigens: the type specific 
soluble (S) antigen and the strain-specifically 
oriented virus (V) antigen. Nonetheless, the com- 
plement-fixation test, as commonly used, measures 
only the S and anti-S reaction, since pure V antigens 
uncontaminated with S and anti-V sera devoid of 
detectable anti-S have been unavailable. Technics 
now have been devised which regularly permit 
production of such reagents. The present communi- 
cation concerns the production of strain-specific anti- 
V sera and their use for the rapid identification of 
new isolates. Thus, viruses obtained from 3 influenza 
outbreaks occurring in March 1957 were found to be 
closely related to Ned-36, and the 53 isolates recov- 
ered during the epidemic of the Fall of 1957 were 
identified as the Asian strain. Virus isolations were 
made in embryonated eggs and infected fluids con- 
taining as little as 20-40 HA units/ml were used for 
CF antigen. Hence, the majority of new isolates were 
identifiable on first egg passage. 





2043. EFFECT OF ANTISERUM ON POLIOVIRUS 
INFECTION IN RHESUS MONKEYS. Oscar C. Liu, 
Joseph E. Carter,* Benjamin E. Sanders* and 
Edward V. C. Smith.* Depts. of Virology and 
Immunochemistry, Merck Inst. for Therapeutic 
Research, West Point, Pa. 

In a previous communication (Fed. Proc. 16:1815; 

J. Immunol., in press), the-effect of antiserum in 

preventing the spread of polio-infection in the CNS of 

monkeys was decisive. In the present study, emphasis 
was placed on therapeutic aspects. In 2 experiments, 
employing a total of 24 monkeys, each animal was 
infected intraspinally with 10 JCID., of the Mahoney 
virus. Forty-eight hours later, when all animals 
showed various degrees of paralysis (half had devel- 
oped pyrexia), 15 were treated intravenously with 
hyperimmune rabbit serum (20 ml/kg). The observa- 
tion period was 4 wk. The mean mortality of the 
treated groups was 7% (1/15) and that of the controls, 

18% (7/9). The degree of paralysis in the treated 

was definitely milder than that of the controls. Also, 

the efficacy of rabbit antiserum was tested in monkeys 

infected intracerebrally (500,000 TCID,,) of Mahoney 
virus). Serum was administered when the animals 
appeared conspicuously sick, i.e. pyrexia, paresis 

and other neurologic signs. Groups of 2 monkeys were 

treated with 15 ml/kg of serum on the 3rd, 5th and 7th 

days postinjection, respectively. While the controls 
developed severe permanent paralysis, all the animals 

treated recovered completely. Hyperimmune Y- 

globulin was prepared from plasma collected from 39 

selected donors given 2 injections of Salk vaccine. 

Its effect on poliomyelitis in monkeys after intraspinal 

infection was similar to that observed with the rabbit 

antiserum. 
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2044. IMMUNIZATION STUDIES WITH ETHER- 
KILLED BRUCELLA ABORTUS, Israel Live and 
Benjamin Wolf.* Dept. of Microbiology, School of 
Veterinary Medicine, Univ. of Pennsylvania, 
Philadelphia. 

In previous experiments Br. abortus killed with 
ether has been found to confer protection on animals 
against subsequent challenge with virulent Br. abortus 
(Am. J. Vet. Res. 10:347, 1949, and 12:175, 1951). In 
the present study the practicability of the killed vac- 
cine for the protection of human beings is being 
investigated. The vaccine was administered intra- 
muscularly. One group of individuals was injected 
with alum precipitated vaccine on 2 occasions 6 
months apart, and the other group received 3 injec- 
tions of the vaccine in saline; i.e., 1 month and again 


6 months after the initial administration of the vaccine. 


Some individuals in both groups developed general 
reactions of brief duration after the first injection of 
vaccine, in addition to local tenderness at the site of 
injection, which was present in almost all vaccinates. 


On the other hand, the subsequent injections of vaccine 


were accompanied by local reactions only. Blood 
samples have been obtained from the vaccinates 
periodically for serologic and immunogenic tests. 
The individuals developed agglutinin titers as a result 
of injection of the killed vaccine and there was a 
marked increase in the pagocytic activity. (Supported 
by grant E-1096 from Natl. Insts. of Health, PHS.) 


2045. CLEARANCE OF RADIOIODINATED PERTUS- 
SIS VACCINE FROM THE LUNGS OF MICE FOL- 
LOWING ITS INTRATRACHEAL ADMINISTRATION. 
J. E. Logan, B. W. Griffiths and M. A. Mason (intr. 
by L. Greenberg). Lab. of Hygiene, Dept. of Natl. 
Health and Welfare, Ottawa, Canada. 

Previous investigations in our laboratory have 
shown that the wide variation encountered in the 
recovery of radioiodinated pertussis vaccine from 
the lungs of white mice, following intranasal admin- 
istration, can be largely overcome when the vaccine 
is introduced intratracheally. Pertussis vaccine was 
labeled with 1/31 by a technique described earlier 
(Can. J. Microbiol. 2:465, 1956). Further experiments 
have shown that 24 hr after challenge mice immunized 
1-30 days previously with a single immunizing dose 
of pertussis vaccine are able to remove a greater 
portion of the labeled vaccine from their lungs than 
non-immunized mice. A marked degree of specificity 
may be attributed to the pertussis immunized animals 
in exhibiting this phenomenon since groups of mice 
immunized with a number of other agents failed to 
show this effect. Results of some preliminary 
experiments involving the fractionation of the 
immunizing pertussis vaccine show that the loosely 
bound surface components and/or products of the H. 
pertussis cell may be largely responsible for the 
stimulation of this accelerated clearance which we 
have observed in the pertussis immunized mice. 
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2046. STERILIZATION OF PLATELET FACTOR 3 

WITH BETA-PROPIOLACTONE AND ULTRA- 

VIOLET IRRADIATION. G. A. LoGrippo. Div. of 

Microbiology, Dept. of Labs., Henry Ford Hosp., 

Detroit, Mich. 

Beta-propiolactone (BPL) combined with ultra- 
violet (U.V.) irradiation has been successfully used 
in this laboratory to sterilize human plasma against 
viruses, bacteria and fungi. The biological useful- 
ness of the product for intravenous administration 
was not significantly altered by the process. The 
same principles were applied to the sterilization of 
Bovine Platelet Factor 3 without altering the bio- 
logical properties of the Factor. When each agent is 
used singly, 4000 mg/l] of BPL or repeated treatment 
with U.V. irradiation will sterilize the platelet 
material, but the in vitro clotting property of the 
product is seriously impaired. In contrast, 1000 
mg/l. of BPL combined with one exposure to U.V. 
irradiation sterilized the platelet factor without 
destroying its biological properties. 1000 mg/l. of 
BPL was added to a suspension of platelet factor 3 
and allowed to mix at 4° C for 1 hr before passage 
through an Oppenheimer Quartz chamber (12 mm wide, 
130 mm long and 0.1 mm thick). Ultraviolet irradia- 
tion was obtained from 1 sterilamp (G36T6) placed 5 
mm from the chamber at a rate of 4 ml/min. It was 
collected and incubated at 37°C in a water bath for 
3 hr to allow complete degradation of BPL and to 
obtain maximum "cidal" activity. 


2047. SYNTHESIS OF RIBONUCLEIC ACID IN HELA 
CELLS INFECTED WITH POLIOVIRUS. Philip C. 
Loh,* Francis E. Payne* and‘W. Wilbur Acker- 
mann. Dept. of Epidemiology and Virus Lab., 
Univ. of Michigan School’ of Public Health, Ann 
Arbor. 

Upon infection with poliovirus the cytoplasm of the 
HeLa cell was found to contain increased quantities of 
polymerized nucleotides. The usual 4 nucleotides of 
RNA (ribonucleic acid) were present, and there were 
no significant differences in their ratios when the 
source of RNA was normal or infected cytoplams. To 
characterize further the RNA being formed after 
infection, its relation to the cytoplasmic particulates 
was investigated. The cytoplasmic fraction of the cell 
was subjected to differential centrifugation and the 
particulates sedimenting at 6,590 x g, 40,000 x g and 
the corresponding supernate were collected to give 
fractions I, II and I. In the normal cell the distribu- 
tion of the cytoplasmic RNA among the fractions was 
7, 17 and 76%, respectively. The distribution of 
protein nitrogen was 18, 17 and 65%, respectively. At 
6.5 hr following infection the cytoplasm contained 
increased amounts of RNA (2.5 times normal) and 
protein (1.4 times normal) as well as a major portion 
of the ultimate yield of virus activity. The distribution 
of the incremental RNA among the 3 fractions was 10, 
61 and 29%, respectively, while the incremental protein 
was 22, 8 and 70%. On the same basis the distribution 
of virus activity was 3, 74 and 23%. The significance 
of these data will be considered with regard to the 
mechanism of viral synthesis. 
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2048. CRITICAL EVALUATION OF CONJUNCTIVAL 
INSTILLATION TEST IN ALLERGY. Hewitt 
Loveless. Dept. of Medicine, Cornell Univ. Med. 
College, New York City. 

To meet the need for a simple, objective index to 
reagin output in inhalant allergy, a controlled instil- 
lation test revealing the threshold of conjunctival 
aHergy has been devised. Data accumulated on 150 
ragweed-allergic adults during 13 yr have been 
analyzed statistically to determine the reproducibility 
of the conjunctival test, stability of antibody output 
during periods ranging from 2 wk-6 yr when no 
specific therapy was prescribed, and stability of 
allergenic extract stored in 50% glycerine at 6°C for, 
lyr. Statistical analyses showed that the instillation 
test for conjunctival allergy in untreated patients gave 
satisfactorily reproducible end-points whether repeated 
at once in the other eye, at 14 days in the same eye by 
a second tester, at 1 yr, or after seasonal pollination, 
The glycerinated allergenic extract, as judged by 
paired instillation tests, was stable for at least 30 
days after extensive dilution in isotonic saline. 
Although potency was unchanged by 4-1/2 months' 
storage in glycerinated form, there was slight loss of 
activity in l yr. The test offers, therefore, a reliable 
index to reagin output in inhalant allergy, and the 
limits of reproducibility can now be stated. These 
limits are not exceeded when non-immunized patients 
are periodically examined for as long as 6 yr. The 
effect of immunization, cortical steroids, etc. can 
therefore be objectively appraised by this controlled 
test. 


2049. INHIBITION OF PLANT GROWTH BY ISO- 
NICOTINIC ACID HYDRAZIDE. George D. Ludwig 
(intr. by Colin MacLeod). Dept. of Medicine and 
Johnson Fndn. for Biophysics, Univ. of Pennsylva- 
nia, Philadelphia. 

When isonicotinic acid hydrazide (INH) was first 
used for therapy of tuberculosis many patients devel- 
oped peripheral neuritis resembling that of pyridoxine 
deficiency. Such patients exhibited increased urinary 
excretion of pyridoxine, and administration of 
pyridoxine prevented the neuritis. In vitro studies 
have confirmed that INH inhibits pyridoxine -dependent 
bacterial and mammalian decarboxylases and trans- 
aminases. Abundant evidence indicates that plants 
produce their main growth hormone or auxin, indole- 
3-acetic acid, from tryptophane, a process requiring 
decarboxylation and transamination by whatever 
synthetic pathway followed. Presumably pyridoxine 
is required, also. Green leaves of certain plants are 
rich in pyridoxine and that their isolated roots require 
it for growth. Therefore it was reasonable to suspect 
that INH should inhibit plant growth. To test the 
hypothesis, tomato and pea seedlings were transferred 
to nutrient solutions containing various concentrations 
of INH, buffered to constant pH, and grown under 
constant conditions of temperature and humidity in a 
greenhouse. The anticipated inhibition of growth was 
obtained, as measured by stem length, wet and dry 
weights. Inhibition increased linearly with logarithmic 
increase in INH concentration. Inhibition was slight 
with 10°° M INH, complete with 10-2 M INH, similar 
to results reported for bacteria. Addition of pyridoxin 
in concentration equimolar to INH prevented the 
inhibition to a considerable extent, but never com- 
pletely. 








i. 6) 22 Oi wee oem Me bee oe ok ae: os Dk cts lk 








‘ for, 
ation 


3; gave 
epeated 
ye by 
ation. 
30 


ss of 
liable 


tients 
rhe 
»lled 


ies 


idole- 
liring 








IMMUNOLOGY 525 


2050. MULTIPLICATION OF INFLUENZA VIRUS 
AT VARIOUS TEMPERATURES, Richard G. 
Malsberger,* Oscar C. Liu and Bettylee Hampil.* 
Dept. of Virology, Merck Sharp & Dohme Research 
Labs., West Point, Pa. 

One-step growth curves of the PR8 strain of 
influenza A virus were carried out in deembryonated 
eggs over a 12-hr period at the following tempera- 
tures: 25°, 30°, 35°, 37.5°, 40° and 45°C. Hemag- 
glutinins and infectivity of the fluids were titrated. 
Membrane homogenates were assayed for complement 
fixing V and S antigens in addition to hemagglutinins 
and infectivity. No viral multiplication was detected 
at 25°C in the deembryonated egg. At 30°C multipli- 
cation was demonstrable but proceeded at a rate 
considerably slower than that of higher temperatures. 
At this temperature CFS antigen appeared in 
membrane homogenates well in advance of other 
viral properties. Multiplication rates in both fluids 
and membranes at 35°, 37.5° and 40°C were closely 
similar, but the compositions of the liberated virus 
at these temperatures were markedly different. 

Based on the EID<, /HA ratio, increasing the incuba- 

tion temperature decreased the yield of non-infectious 

hemagglutinins. Slight evidence of multiplication was 
found in membrane homogenates of eggs incubated at 
45°C, but no mature virus was liberated. Evidence of 
viral multiplication was found in whole eggs at 25°C. 

Multiplication was compared in the whole egg and the 

deembryonated egg at this temperature by extended 

incubation. The whole egg was found to be the superior 
host. Prolonged incubation of infected whole eggs at 
25°C indicated that maximal titers of hemagglutinins 
and complement fixing antigens were attained in the 
membranes but no mature virus was formed or 
liberated. 





2051. FATE OF I-131 DIPHTHERIA TOXIN IN 
GUINEA PIGS. S. P. Masouredis. Dept. of 
Pathology and Central Blood Bank, Univ. of 
Pittsburgh School of Medicine, Pittsburgh, Pa. 
Diphtheria toxin trace-labeled with I-131 without 

loss of toxicity (Fed. Proc. 16:424) was administered 

intravenously into guinea pigs. The time-course of 

I-131 was followed by analysis of the plasma, tissues 

and excreta. Half of the administered I-131 was 

excreted in 18 hr at an exponential rate. Less than 

2% of the total by the fecal route. The I-131 in the 

plasma revealed a rapid loss, 98% of the total I-131 

being removed at a rate of 35%/hr. The remaining 

2% was lost from the plasma with a half time of about 

12 hr. At 24 hr less than 20% of the administered 

I-131 was found in the vascular space and 65% had 

been excreted. Of the total urinary I-131 90 to 95% 

was dialyzable and less than 5% was precipitable 

with trichloraceti¢c acid. No toxicity was associated 

with the urinary I-131 as determined by guinea pig 

skin tests. Tissue to plasma ratios of I-131 indicate 
localization of I-131 in most tissues during the first 

6 hr, most marked in the kidney. These experiments 

do not rule out the possible loss of the I-131 label in 

the kidney without extensive degradation of the toxin. 

These findings, however, indicate that I-131 toxin, 

behaves differently than the I-131 antigens derived 

from plasma proteins. 
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2052. IMMUNOCHEMICAL AND PHYSICOCHEMICAL 
PROPERTIES OF BOVINE SERUM ALBUMIN 
DENATURED BY VARIOUS AGENTS. Paul H. 
Maurer. Dept. of Pathology, Univ. of Pittsburgh, 
Pittsburgh, Pa. 

Bovine serum albumin (BSA) has been denatured 
by agents such as heat, urea, guanidine, ultraviolet 
light, alkali and acid. The physicochemical proper- 
ties (viscosity, optical activity, ultracentrifuge 
behavior) of the purified denatured preparations have 
been investigated. Ultraviolet light and prolonged 
exposure to acid (pH 1.5) produced some cleavage in 
the BSA molecule. The other agents either caused no 
change in the molecule or aggregation. Antisera have 
been prepared against the native BSA and the various 
denatured derivatives. Both quantitative immuno- 
chemical procedures, as well as techniques of dif- 
fusion in agar, were employed in studying the inter- 
relationships of the various derivatives. A study of 
the immunochemical cross reactions of the prepara- 
tions with rabbit anti-native BSA serum, as well as 
reactions with antisera against each denatured 
preparation has indicated that the properties of the 
denatured BSA depend upon the denaturing agent 
employed in its preparation. Definite differences in 
immunochemical properties were observed among the 
various preparations. Although it was not possible to 
further denature heat-denatured BSA, irreversibly 
denatured (urea) BSA could be changed further by 
heating. The results obtained with both reversible 
and irreversible urea-denatured BSA did not indicate 
100% immunological equivalence between these 
preparatives and native BSA, as has been reported 
previously. 





2053. A STABLE ADULT RABBIT KIDNEY CELL 
LINE SUSCEPTIBLE TO POLIOVIRUS. Frank J. 
McCarthy* and Alfred A. Tytell. Merck Sharp & 
Dohme Research Labs., West Point, Pa. 

A stable tissue culture line of adult rabbit kidney 
cells was derived from trypsinized rabbit kidney 
cells. The culture was derived after a series of 
events which could be described as follows: during 
the 5th passage there appeared to be no cells adhering 
to the glass, but feeding was continued. Eleven days 
later 2 few small colonies were observed. The cells 
in these colonies grew out and formed a partial sheet. 
The cells were then removed from the glass and 
replanted. A complete sheet of tightly packed 
epithelial cells grew out and this culture has now 
been passed continuously for 5 months. The original 
culture was refractory to poliovirus. At the second 
passage of the derived cells susceptibility to all 3 
types of poliovirus was demonstrated. The virus 
progeny from derived rabbit cells did not grow in 
primary tissue culture rabbit cells but grew very 
well in Rhesus monkey testicular and cynamologous 
monkey kidney cells. The virus progeny wh@n com- 
pared to monkey kidney virus progeny by plating on 
Rhesus monkey testicular cells showed no difference 
in plaque morphology or size. The virus titers (MIT 
and plaque tests) were as follows: Type I (Mahoney) 
7.8, Type II (MEF - 1) 7.3, Type II (Saukett) 7.1. 
Estimates of total virus mass, measured by com- 
plement fixation against a known weight of pure 
virus, were as follows: Type I, 4 ug/ml; Type B,. 

5 ug/ml; Type Ill, 3.6 g/ml. 











McClain 526 
2054. BIOLOGICAL CHARACTERISTICS OF PLAQUE 
VARIANTS OF VESICULAR EXANTHEMA VIRUS. 
Mary E. McClain and Adeline J. Hackett.* Naval 
Biological Lab., School of Public Health, Univ. of 
California, Berkeley. 
Plaque morphology of representative strains of the 
7 known antigenic types of vesicular exanthema of 
swine virus (VESV) was studied using a transmissible 
swine kidney cell as the tissue culture host. Marked 
variation in morphology was found between the 7 
types. In addition, 6 of the 7 viruses exhibited intra- 
type variation, characterized primarily by the pres- 
ence of large (Lpf) and minute (Mpf) plaque forms. 
Plaque purified clones of the E;, type of VESV were 
studied intensively in terms of antigenic relationship, 
growth capacity, thermal and pH stability, efficiency 
of plaque formation at varying pH levels, and patho- 
genicity for the natural host. Both plaque formers 
were antigenically indistinguishable in quantitative 
neutralization tests. Minute plaque size and aviru- 
lence for swine were correlated, but no other distinct 
differences in biological properties were observed. 
Fluctuation tests indicated the mutational basis for 
the variation in morphology. ‘ Results will be dis- 
cussed as they relate to a genetic study of virulence 
in a mammalian virus. 





2055. ANTIGENIC RELATIONSHIP OF POLIOVIRUS- 
SUSCEPTIBLE RABBIT KIDNEY CELL CULTURES 
TO HELA AND OTHER PRIMATE CELL LINES. 
Joseph L. Melnick and Karl Habel. Natl. Insts. of 
Health, Bethesda, Md. 

Primary cultures of rabbit kidney fail to support 
the multiplication of poliovirus. However, 3 groups 
of investigators (Westwood, Drew, Tytell) have 
reported that upon serial passage, the cells become 
altered in appearance, and at the same time become 
susceptible to poliovirus. The antigens of such cells 
were studied in the present experiments. Complement- 
fixation tests show that the serially propagated rabbit 
cells share antigens with a number of cancer and 
"normal" human cell lines (HeLa, Hep-2, LAC, D- 
116, D-189, intestine, and liver), and with monkey 
primary kidney and serial kidney and heart lines. 
Furthermore, the serially propagated rabbit cells, 
like primate cell lines, were found to lack the 
complement-fixing antigen of primary rabbit kidney. 
Confirmatory results were obtained when the rabbit 
cells and other lines were allowed to cross react 
with spec¥fic cytotoxic antibodies. 
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2056. STREPTOMYCIN TOLERANT BONE MARROW 
CELLS. Don Metzgar* and Merwin Moskowitz. 
Dept. of Biological Sciences, Purdue Univ., 
Lafayette, Ind. 

A strain of human bone marrow cells (Mox) is 
routinely cultivated in this laboratory in a medium 
containing 0.1 mg/ml of streptomycin. Concentra- 
tions of streptomycin greater than this inhibit the 
growth of the cells or kill them. Cultures were set 
up in apparently lethal concentrations of streptomycin 
(up to 9 mg/ml) and it appeared that all the cells were 
killed; however, with continued incubation of these 
cultures it was observed that clones of cells that were 
able to grow in high concentrations of streptomycin 
developed. An average of 15 clones developed from 
an original inoculum of 200,000 cells. The cells 
obtained from the clones grow luxuriantly and rapidly 
in medium containing the high concentrations of 
streptomycin, and also in the basal medium. The 
The streptomycin tolerant cells apparently differ 
genetically from the other cells in the original strain 
inasmuch as their streptomycin tolerance was 
retained undiminished after 26 transfer in basal 
medium. The details of these and related experiments 
will be presented. 





2057. ANALYSIS OF THYROID ANTISERA USING 
GEL-DIFFUSION PRECIPITATION TECHNIQUES, 
Richard S. Metzgar* and Noel R. Rose. Bacte- 
riology and Immunology Dept., Univ. of Buffalo, 
Buffalo, N. Y. 

Using simple or double diffusion precipitation 
methods in tubes, rabbit antisera prepared by injec- 
tion of crude saline extracts of hog thyroids provided 
up to 4 precipitation bands. At the dilutions used, 
none of the lines was due to reaction of the antisera 
with hog serum, but 1 or 2 bands were produced by 
diffusion against hog kidney or hog liver extracts, 
and could be removed by absorption with these 
extracts. These reactions apparently represent 
species-specific antigens detectable in solid tissues, 
but not in the serum, of the particular species. Hog 
thyroid antisera reacted with beef, dog and human 
thyroid extracts, showing one band with each. Pre- 
vious absorption with heterologous thyroid extracts 
removed one band when the absorbed antiserum 
subsequently reacted with homologous hog thyroid 
extract. This band is due to organ-specific thyroid 
antigens responsible for cross-reactions with thyroids 
of other animals. Hog thyroglobulin, purified by the 
ammonium sulfate method of Shulman, (Fed. Proc. 
15:613, 1956), produced a single precipitation line 
with hog thyroid antisera, although absorption with 
thyroglobulin removed additional lines from the 
humologous reaction, suggesting the presence of trace 





impurities. Absorption of hog thyroid antiserum with | 


beef thyroid did not remove the band when the anti- 
serum was tested with hog thyroglobulin, suggesting 
the existence in the thyroglobulin fraction of addi- 
tional specific thyroid antigens limited to the species. 
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2058. STRUCTURE AND DEVELOPMENT OF TYPE 
5 ADENOVIRUS, Councilman Morgan, Gabriel C. 
Godman, * Calderon Howe and Harry M. Rose. 
Dept. of Microbiology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
Preliminary studies have shown that the intracel- 

lular development of Type 5 adenovirus is associated 

with the appearance of an unusual crystalline protein 

. Biophys. & Biochem. Cytol. 3:508, 1957). Addi- 
tional observations indicate that the nuclei of infected 
cells contain crystalline aggregates of viral particles, 
but that these aggregates are less numerous than 
those seen with types 3 and 4 adenovirus. The viral 
particles average 65 my in diameter. During their 
differentiation a crystalline protein characteristically 
appears in the nucleoplasm. This protein is not 
composed of viral particles, does not contain either 

RNA or DNA and is chemically not a protein of the 

nucleohistone type. The nature and significance of the 

protein will be discussed. 











2059. PURIFICATION OF A BACTERICIDIN IN RAB- 
BIT SERUM ACTIVE AGAINST BACILLUS SUB- 
TILIS. Q. N. Myrvik and E. Soto- Figueroa. * 
Dept. of Microbiology, Univ. of Virginia School of 
Medicine, Charlottesville. 

A bactericidin in rabbit serum (Myrvik, Q. N. and 
Weiser, R. S., J. Immunol. 74:9, 1955) has been 
purified by employing cold ethanol fractionation at 
low ionic strength at pH 7.0 together with selective 
denaturation p:ocedures for removing contaminating 
globulins. Preparations have been obtained which 
indicate a 20- to 30-fold purification based on plotting 
specific activity against protein concentration. The 
purified bactericidin has been tested against several 
bacterial species in an attempt to elucidate its anti- 
bacterial spectrum. All strains of coagulase negative 
staphylococci tested are sensitive to the active 
principle as well as Bacillus subtilis and Sarcina 
lutea. Coagulase positive strains of staphylococci, 
beta hemolytic streptococci and representative 
species from the family Enterobacteriaceae have 
been found to be resistant to the bactericidin. The 
purified bactericidin is active against Bacillus 
subtilis only in the presence of bicarbonate ions, 
whereas the other sensitive species do not require 
any demonstrable cofactors. The antibacterial 
spectrum of the purified preparation provides addi- 
tional confirmation that the rabbit bactericidin is 
distinct from properdin. Studies of the physico- 
chemical properties of the bactericidin suggest that 
it is a protein with enzymatic activity. 
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2060. IMMUNOHISTOCHEMICAL DETECTION OF 
ANTIBODY IN CELL TRANSFER STUDIES. 
Alexander L, Neil* and Frank J. Dixon, Univ. of 
Pittsburgh, Pittsburgh, Pa. 

A lymph node cell suspension consisting princi- 
pally of lymphocytes with a few reticuloendothelial 
and plasma cells, from donors previously immunized 
with bovine serum albumin (BSA), was transferred 
intramuscularly and subcutaneously to x-radiated 
recipient rabbits and the recipients then challenged 
with I13llabeled BSA. Circulating BSA was eliminated 
5 days after transfer and maximum circulating anti- 
BSA was present 4 days later. The recipients were 
sacrificed 3 through 9 days after transfer and tissue 
from the cell transfer site was obtained for immuno- 
histochemical study, utilizing the fluorescent antibody 
technique of Coons et al. The morphology of antibody- 
containing cells was studied by staining with H & E 
the frozen tissue sections previously used in the 
fluorescent technique. Antibody-containing cells were 
observed 3 days after transfer. At this time these 
cells, which were sparsely scattered, resembled 
immature lymphoid or preplasma cells. The maxi- 
mum number of antibody -containing cells was 
identified 5-6 days after transfer. At this time the 
antibody -containing cells were located around large 
and medium-sized blood vessels and widely distrib- 
uted between muscle fibers. The more intensely 
stained cells were observed to be morphologically 
similar to mature plasma cells. Less intensely 
stained immature forms similar to those seen earlier 
were also present. Nine days after transfer the 
number of antibody-containing cells, now virtually all 
plasma cells, was definitely reduced. The cytoplasm 
of the positive cells was diffusely stained and only on 
rate occasion were positively staining cytoplasmic 
globules suggestive of Russell bodies seen. 








2061. EFFECTS OF PROTEOLYTIC ENZYMES ON 
HEMAGGLUTINATION BY ENTEROBACTERIAL 
ANTIBODIES, E. Neter, E. Cohen,* O. Westphal* 
and O. Ltideritz.* Roswell Park Memorial Inst., 
Children's Hosp., Univ. of Buffalo, Buffalo, N. Y., 
and Wander -Forschungsinstitut, Freiburg, 
Germany. 

Many bacterial polysaccharide antigens become 
readily attached to erythrocytes from various warm- 
blooded animal species and render the cells specifi- 
cally agglutinable by homologous antibodies. This 
study was undertaken to analyze the failure of alliga- 
tor and axolotl erythrocytes to be agglutinated under 
identical conditions. Crude O antigens and purified 
lipopolysaccharides from enteric bacteria were 
employed. Antisera were prepared in rabbits; a high- 
titered typhoid serum from a convalescent was also 
used. It was found that trypsin, ficin, papain and 
protease, in contrast to proteinase and peptidase, 
render these erythrocytes agglutinable. This effect 
takes place whether enzyme treatment precedes or 
follows modification with antigen. The resulting 
agglutination is specific since neither heterologous 
antisera yield positive results, nor the sera employed 
cause agglutination of enzyme treated, unmodified 
erythrocytes. The latter observation excludes a 
Thomsen-Friedenreich type of reaction. The effect 
of trypsin is neutralized by soy bean trypsin inhibitor. 
The enzymes do not substantially enhance hemag- 
glutination of modified sheep and human erythrocytes 
under identical conditions. It is assumed that the 
proteolytic enzymes remove from the surface of 
erythrocytes protein or protein-like material which 
interferes with agglutination per se. (Aided by 
research grant from Natl. Inst. of Allergy and 
Infectious Diseases, PHS.) 
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2062. NITRO GROUP AS A DETERMINANT OF 
IMMUNOLOGIC SPECIFICITY. Alfred Nisonoff, * 
Anita R. Shaw* and David Pressman. Roswell 
Park Memorial Inst., Buffalo, N. Y. 

The combination of rabbit antibodies homologous 
to the 3-azonitrobenzene (3-NB), 4-azonitrobenzene 
(4-NB) and 1-azo-3, 5-dinitrobenzene (3,5-NB) 
haptenic groups, with small molecules related in 
configuration to each homologous hapten, was inves- 
tigated by measurement of the inhibition of precipita- 
tion by various haptens. The contribution to the free 
energy of combination of a nitro group in the homolo- 
gous position on the hapten was found to be -5.3 or 
-4.0 Cal/mole in the anti-3-NB or anti-4-NB sys- 
tems, respectively. These values represent a large 
fraction of the total energy of interaction in antibody- 
hapten systems which have been investigated, and 
indicate that a small uncharged group may contribute 
as strongly to antigenicity as a charged group. The 
magnitude of the energy of interaction suggests that 
displacement of water from a non-polar portion of 
the antibody is largely responsible for the effect of 
the nitro group. The possibility of direct hydrogen 
bonding to the antibody appears unlikely since an iodo 
group present in the nitro-specific position interacts 
strongly with the anti-3-NB or anti-4-NB antibodies. 
In the anti-3, 5 NB system, the loss of one nitro group 
decreases the free energy released on interaction by 
about 2.8 Cal/mole. The sum of the energies of 
interaction of both nitro groups (-4.5 Cal/mole) is 
comparable to that of a single nitro group interacting 
with antibody homologous to 2 mono-nitro derivative. 
This supports other evidence indicating the existence 
of a mechanism limiting the total free energy release 
in an antigen-antibody reaction. 





2063. PROPERTIES OF THE «a1 AND «2 ANTI- 
PLASMINS OF HUMAN PLASMA, Philip S. 
Norman (intr. by Robert R. Wagner). Johns 
Hopkins Univ. School of Medicine, Baltimore, Md. 
Previous kinetic experiments (Fed. Proc. 15:606, 

1956) have indicated that there are 2 inhibitors of 

plasmin in human or guinea pig serum. One inhibitor 

reacts immediately with plasmin and is readily dis- 
sociable, while the other reacts more slowly at a rate 
which depends on temperature and does not readily 
dissociate. Assays based on inactivation of purified 
plasmin have been developed which distinguish 
between the "immediate" and the "slow" inhibition 
reactions. These methods were used to study the 
physical properties of the plasmin inhibitors in whole 
human plasma. Both inhibitors were found to be 

inactivated at 25° C at a pH below 5.5 or above 11.0. 

The "slow" inhibitor was destroyed by heating whole 

plasma for 30 min at 60° C whereas only 50% of the 

"immediate" inhibitor was inactivated after 90 min 

at 60°. In plasma fractions prepared by Cohn's 

method, the "immediate" inhibitor was found to be 
concentrated in fraction IV-1, but the "slow" inhibitor 

was divided equally between fractions IV-1 and IV-4. 

The 2 inhibitors were separated completely by zone 

electrophoresis in starch blocks. The rapidly reacting, 

dissociable inhibitor migrated with the a 2 globulin 
whereas the slower, non-dissociable inhibitor was 
associated with the «1 peak. Therefore, the terms 

"al antiplasmin" and '«2 antiplasmin" are suggested 

for the 2 inhibitor proteins with different physical 

and chemical properties. 
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2064. INFLUENCE OF TRIIODOTHYRONINE ON 
COURSE OF PNEUMOCOCCOSIS AND TUBER- 
CULOSIS IN MICE. J. E. Nutter,* C. L. Gemmill* 
and Q. N. Myrvik. Depts. of Microbiology and of 
Pharmacology, Univ. of Virginia Med. School, 
Charlottesville. 

Triiodothyronine was administered to male mice 
of the CF, strain in their drinking water in concentra- 
tions ranging from 3 to 24 1g/100 ml of water. After 
8 days of triiodothyronine treatment the basal meta- 
bolic rates of uninfected mice ranged from no 
detectable increase at the 3 yg level to approximately 
a 100% increase above normal at the 24 yg level. 
Following treatment periods ranging from 8 to 16 
days mice were infected with either a standardized 
suspension of virulent bovine type tubercle bacilli 
(Ravenel) by the intravenous route or by an intra- 
peritoneal injection of a standardized suspension of 
type I pneumococci. Mice received triiodothyronine 
at pre-infection levels until the termination of the 
experiment. Survival time data were analyzed by the 
rapid graphic statistical method of Litchfield. By use 
of this method it was shown that treatment with tri- 
iodothyronine significantly shortened the survival 
times of mice infected with either tubercle bacilli or 
pneumococci when compared with infected control 
animals. 





2065. METABOLIC STUDIES OF VITAMIN B,. AND 
DEPINAR IN MULTIPLE SCLEROSIS (MS) AND 
CLINICALLY HEALTHY SUBJECTS, John S. 
O'Connor,* Robert L. Davis,* Orthello R. 
Langworthy* and Bacon F. Chow. School of 
Hygiene and Public Health and Med. School of 
Johns Hopkins Univ., and VA Hosp., Baltimore, 
Md. 

The metabolic pattern as well as urinary and 
serum levels of vitamin B,, is of clinical significance 
and may differ among groups of human subjects with 
various diseases such as pernicious anemia, liver 
disease, leukemia and others. This investigation is 
concerned with the comparison of certain metabolic 
aspects of vitamin B,, and glutathione—a lowering of 
which has been prevoiusly reported in vitamin B,. 
deficiency —in clinically healthy subjects and MS 
patients of which most were considered in remission. 
It was found that the vitamin B,) serum level and 
glutathione content of red blood cells of MS patients 
were both depressed (50% and 68% of normal, respec- 
tively). MS patients excrete more (i3% of normal) 
and retain less of an injected dose of vitamin Bj, in 
spite of increased absorption (125% of normal) of an 
oral test dose. These data indicate a diminished 
capacity of MS patients to retain absorbed or injected 
vitamin Bj. It was then of interest to determine 
whether vitamin B,, provided in depot form would be 
excreted at a slower rate and thus provide a continuous 
source of vitamin B,, for metabolic functions. Thus, 
Depinar, a vitamin B,, tannate derivative was admin- 
istered to both groups. Vitamin B,. in this form was 
excreted more slowly than aqueous vitamin Bj by 
both healthy individuals and MS patients, and it 
maintained a prolonged higher serum level. Experi- 
ments were performed on rats employing Depinar 
tagged with Co® vitamin B,, to correlate micro- 
biological activity with radioactivity. Results of 
these experiments with their implications will be 
reviewed. 
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2066. BEHAVIOR OF TYPE I POLIOVIRUS IN ION 
EXCHANGE COLUMNS OF MODIFIED CELLU- 
LOSE. R. A. Ormsbee and B. H. Hoyer (intr. by 
D. B. Lackman). Rocky Mountain Lab., USPHS, 
Hamilton, Mont. 

Poliovirus, tagged with P32, was purified by 
chromatographic procedures in which columns of 
modified cellulose ion exchangers (ECTEOLA-SF 
and CM-SF) were employed. The virus behaved as a 
cation under acid conditions and as an anion under 
alkaline conditions. The effect of formaldehyde on 
the chromatographic behavior of poliovirus will be 
described. 





2067. REPLICATION OF INFLUENZA VIRUS IN 
CULTURES OF HELA CELLS. Francis E. Payne* 
and W. Wilbur Ackermann. Dept. of Epidemiology 
and Virus Lab., Univ. of Michigan School of Public 
Health, Ann Arbor. 

Influenza A virus (strains WS, WSN and WSA), and 
Influenza D virus (strain Sendai) produced transmis- 
sible cytopathology in cultures of HeLa cells. Strain 
WSA has been serially passaged some 20 times, 
including 6 clonal passages, without loss of identity 
as evidenced by its ability to hemagglutinate, to 
infect fertile eggs and to be neutralized by conva- 
lescent ferret serum. Treatment of the tissue culture 
with the receptor-destroying enzyme of Vibrio 
choleae prior to exposure to virus prevents the 
development of cytopathology. In monolayer cultures 
of HeLa cells, the above strains of virus will produce 
plaques which appear at 3 or 4 days and reach a 
maximum number at about 8 days. At this time 
plaques may measure 3 mm in diameter. Within the 
appropriate range the number of plaques formed is 
directly proportional to the amount of infected fluid 
inoculated. Among the 3 WS strains, a comparison 
of the relationships of their abilities to hemagglutinate, 
to infect fertile eggs, HeLa cells, and monkey kidney 
cells suggests not only that the strains differ, but also 
that there is a heterogeneity of the virus population 
within a strain. In agreement with the findings of 
Henle, 1955, it was found that influenza viruses type A 
(strains PR8, Swine 1976, Jap 107-57, and FM1), type 
B (strain Lee), and type C (strain JJ) did not produce 
plaques in HeLa cells. 
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2068. A HYDRAZINE-SENSITIVE FACTOR IN THE 
PROPERDIN SYSTEM. Jack Pe Leona Wurz 
and Louis Pillemer (deceased) (intr. by Irwin H. 
Lepow). Inst. of Pathology, Western Reserve Univ., 
Cleveland, Ohio. 

Some properties of the hydrazine-sensitive factor 

of human serum required for the inactivation of C'3 

by .zymosan in the properdin system (Science 120:279, 

1954) have been compared with those of C'4, This 

factor, provisionally designated Factor A, resembles 

C'4 in its stability to heating and to changes in pH 

and ionic strength. Factor A and C'4 differ because 

of the absence of demonstrable Factor A in serum 

reagents (Rl and R3) containing C'4. Also, Factor A 

in serum is resistant to the action of an esterase 

derived from preparations of C'l (J. Exper. Med. 

106:327, 1957) under conditions which destroy 

hemolytic C'4 activity. One unit of Factor A is 

defined as the smallest volume of serum or serum 
fraction which permits the complete destruction of 

C'3 in 1 ml of hydrazine-treated serum in the pres- 

ence of all other components of properdin system 

under optimal conditions. Normal human sera contain 

3-6 units/ml. Partial purification of Factor A has 

been accomplished by extraction from the euglobulin 

fraction of human serum. Details of assay and 
purification will be presented. 


2069: CELLULAR FACTORS IN SPECIFIC RESIST- 
ANCE TO ACUTE BACTERIAL INFECTION. 
Eugene H. Perkins,* Fred Miya* and Stanley 
Marcus. Dept. of Bacteriology, Univ. of Utah 
College of Medicine, Salt Lake City. 

It is currently doctrinai to describe specific 
resistance to infectious disease in terms of antibody 
response. However, evidence is accumulating to 
suggest that macrophages of animals immunized 
against the etiologic agents of certain chronic 
infections (tuberculosis, histoplasmosis, brucellosis) 
have properties differert from those of normal 
animals; further, that the superior response such 
immunized animals show to challenge may be a 
function of these cellular capacities without regard 
to antibody. Work is reported in which 2 agents of 
acute bacterial infection have been employed. In 
vitro studies have been carried out utilizing the 
Warburg apparatus. The hypothesis was proposed that 
change in oxygen uptake could be correlated with the 
death or proliferation of the ingested microorganisms 
within the phagocytic cells. Employing different 
organism-phagocyte mixtures it was found that the 
oxygen uptake by peritoneal macrophages from 
immunized rabbits plus the test bacteria (Klebsiella 
pneumoniae, Salmonella typhimurium) was signifi- 
cantly less in time than the oxygen uptake of similar 
systems involving macrophages from nonimmunized 
rabbits. Plate counts made on aliquots taken from 
the Warburg flasks indicated significant reduction in 
the number of viable organisms in flasks containing 
"immune" phagocytes. In vivo studies demonstrated 











that x-irradiated mice, which had been treated with 
one intraperitoneal injection of "immune" phagocytes 
12-24 hr prior to intraperitoneal challenge with K. 
pneumoniae showed significantly reduced mortalities 
when compared with x-irradiated mice similarly 
treated with normal (non-immune) phagocytes. 
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2070. ANTIGENICITY OF HUMAN VASCULAR 
ENDOTHELIUM. * 










9 

Endothelial lining was scraped from fresh human 
aortas grossly free of sclerotic changes, homogenized 
in water. Supernatant fluid after high speed cencrifu- 
gation was lyophilized; 180 mg of lyophilized material 

_ @0 mg protein) were incorporated in alumina gel (1 
ml = 10 mg protein) and injected intramuscularly in 
rabbits (9 injections at 2-day interval). Fifty days 
later rabbits received another course of injections of 
100 mg of antigen each. Serum was collected 10 days 
after last immunizing injections. Antivascular endo- 
thelium antibodies were detected by precipitation 
(ring, agar gel technics) and complement fixation 
with the quantitative technic of Mayer. The serum of 
immunized animals contained antiendothelium and 
anti-human serum antibodies; no heterophile anti- 
bodies. Untreated serum reacted with human organ 
extracts (spleen, liver, kidney). After absorption 
with human serum, it still contained antiendothelium 
antibodies with only minimal drop in titer. Cross 
reaction was still obtained with spleen and kidney 
(richly vascularized organs), but not with liver tissue. 
The antiendothelium antibody was species specific. 
Conclusions: a) human vascular endothelium is 
antigenically active in animals; b) findings support 
the hypothesis that vascular autoimmunization might 
be a significant mechanism in the pathogenesis of 
diseases, such as anaphylactoid purpura and peri- 
arteritis nodosa. (Aided by grant-in-aid H-2131 
NIH, PHS.) 


2071. FRACTIONATION AND PROPERTIES OF AN 
IMMUNOLOGICALLY REACTIVE DNA PREPA- 
RATION. O. J. Plescia, J. Noval* and Werner 
Braun.* Inst. of Microbiology, Rutgers, The 
State Univ., New Brunswick, N. J. 

A DNA preparation derived from Brucella abortus 
strain 19, by extraction with 0.5% phenol in citrate- 
saline at 37°C for 48 hr and subsequent deproteiniza - 
tion by repeated treatments with chloroform and amyl 
alcohol (cf. Braun, Whallon and Phillips, Nature 
180:1356, 1957).was used to immunize rabbits. The 
resulting immune sera were shown to have precipi- 
tating antibodies directed in part at least against the 
DNA and its degradation products (cf. Phillips, Braun 
and Plescia, Nature, in press). The DNA preparation 
contains about 25% protein which cannot be dissociated 
by conventional deproteinizing procedures. Also, it 
consists of several componen’s which can be separated 
by zone electrophoresis on powdered cellulose and by 
differential ultracentrifugation. Therefore, in order 
to establish a more precise chemical basis for the 
immunological activity associated with the DNA 
preparation, some of the properties of the fractions 
obtained by these methods have been investigated. 
Significant differences were found among the fractions 
in their ratios of DNA to protein. Immunological 
reactivity was found to be associated with a fraction 
showing a 5-fold increase in DNA to protein and a 
value of 1.90 for the ratio of optical densities at 
260-280 my; the protein-rich fractions showed little 
antigenicity. This is consistent with other evidence 
suggesting that DNA contributes significantly to the 
immunological specificity of the original DNA 
preparation. Details of the fractionation procedures, 
of the immunochemical analyses, and of other bio- 
logical tests will be presented. 
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2072. STARCH GEL IMMUNOELECTROPHORESSB, 
M. D. Poulik (intr. by Morris Goodman). Child 
Research Ctr., Detroit, Mich. 

Zone electrophoresis of serum proteins in starch 
gel proved to be superior to any other zone electro- 
phoresis method: Its refined version in the form of 
two-dimensional electrophoresis (combination of 
electrophoresis on filter paper followed by electro- 
phoresis in starch gel) was able to demonstrate 21 
individual proteins in normal human sera. Its 
combination with antigen-antibody reaction in agar 
gel (double diffusion of Ouchterlony) permits a more 
definite localization of the reactions than the method 
of Grabar and Williams. The description of the two- 
dimensional immunoelectrophoresis as well as the 
one-dimensional one in a discontinuous system of 
buffers is given. The antigenic complexity of 
diphtheria toxin will be presented together with its 
enzymatic action on some components of human sera 
(transferrin). Localization of the specific proteins in 
normal as well as abnormal human sera with antisera 
prepared in rabbits and chickens is included. 


2073. INHIBITION OF ANAPHYLAXIS BY HETER- 
OLOGOUS SERUM PROTEINS. JacobJ. Pruzansky* 
and Samuel M. Feinberg. Allergy Research Lab., 
Northwestern Univ. Med. School, Chicago, Ill. 
This laboratory has previously reported the 

inhibition of passive anaphylaxis in the guinea pig by 

several non-specific agents. A number of heterologous 

mammalian sera are protective at levels of 3-10 

ml/kg. Among the more effective and experimentally 

convenient are human and rabbit serum. The inhibi- 
tory effect develops in a matter of a few hours and 
lasts for more than 48 hr. Salt or alcohol fractiona- 
tion of rabbit serum resulted in considerable loss of 
activity relative to whole serum. Of the Cohn frac- 
tions of human plasma only fraction II was effective 
and also at a considerably higher protein concentra- 
tion than present in whole serum. Ammonium sulfate 
or alcohol fractions designed to yield purified rabbit 
antibody or gamma globulin also inhibited anaphylaxis, 

On the other hand alcohol fractions containing several 

protein components of rabbit serum showed no cor- 

relation of protective activity with total gamma 
globulin or any other electrophoretic component. 

The evidence suggests that the active material is a 

specific portion of the gamma globulin fraction. 
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2074. RECOVERY OF TYPE 8 ADENOVIRUS FROM 
PATIENTS WITH EPIDEMIC KERATOCON- 
JUNCTIVITIS. J. J. Quilligan, Jr., J. Adrian, B. 
Alena and R. Holeman. Virus Lab., College of 
Med. Evangelists and Los Angeles County Gen. 
Hosp., Los Angeles, Calif. 

During the course of an epidemic of keratocon- 
junctivitis approximately 60 cases were seen. From 
this group 42 had eye scrapings obtained. Seventeen 
have been shown to be type 8 adenovirus. Six others 
behaved like type 8 in tissue cultures of human 
amnion cells but have not yet been typed. Five more 
behaved differently in the same type of cultures and 
are not type 8. One eye scraping had both types of 
cytopathogenic effect. The remaining 11 showed no 
cytopathogenic effect. Paired serum specimens were 
obtained from 26 of the 60 patients and 17 showed 4- 
fold or greater rises in titer of 2nd stage specimens 
in complement fixation tests with antigen prepared 
from a type 8 adenovirus isolate. These same sera 
did not show any complement fixation antibodies when 
tested with control antigen. However, rabbit antisera 
from both isolate and control tissue culture material 
showed considerable cross-reaction in complement 
fixation tests. The paired sera were also tested for 
antibodies that neutralize virus in tissue cultures; 
small quantities of antibody were detected by this 
method. Comparison between neutralizing and com- 
plement fixing antibodies will be presented. 








2075. PREPARATION OF IMMUNIZING ANTIGENS 
FROM COHN FRACTION VI BY CONTINUOUS 
CURTAIN ELECTROPHORESIS. David S. Ramsey* 
and Morris Goodman. Detroit Inst. of Cancer 
Research, Detroit, Mich. 

By current salt and alcohol fractionation proce- 
dures only moderate amounts of the orosomucoid 
present in Cohn Fraction VI can be recovered in pure 
form. To obtain large quantities of orosomucoid for 
production of specific antisera, a preparative method 
was devised involving continuous flow, paper curtain 
electrophoresis of Fraction VI at pH 4.5. The albumin, 
positively charged, moved toward the cathode; the 
oroxomucoid, negatively charged, moved toward the 
anode, and in between a small discrete fraction of 
acidic alpha, glycoprotein was deposited. Preliminary 
salting out of protein from Fraction VI by 1/2 sat. 
(NH4) SO, at pH 4.9 greatly speeded up resolution by 
lessening diffusion of albumin along the curtain. Elec- 
trophoretic separations in the 0.02M acetate buffer 
were carried out at 0 to 3°C for periods ranging up to 
2 months of continuous running. A daily flow rate of 
0.65 gm of protein was effected from which 0,29 gm 
of orosomucoid was collected. This oroxomucoid had 
less than 0.2% albumin and no detectable acidic alpha, 
glycoprotein. Specific antisera were readily produced 
toit. The isolated albumin was also a highly pure 
antigen, and the intermediate curtain fraction provided 
a concentrate of acidic alpha, glycoproteins. The 
success of the separation suggests that other complex 
protein mixtures can be resolved in large quantities 
by similar procedures. 
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2076. EFFECT OF HOMOLOGOUS SPINAL CORD IN 
FREUND'S ADJUVANTS ON COCKEREL COMB 
GROWTH. E. Richard Ranzenhofer,* A. J. 
Steigman and M. M. n. Dept. of Pediatrics, 
Univ. of Louisville School of Medicine, Louisville, 
Ky. 

Retardation of comb growth with marked pallor 
occurred in cockerels injected subcutaneously with 
homologous spinal cord in Freund's adjuvants. Rates 
of body growth and weight gain were lower than in 
uninjected controls. These observations were par- 
ticularly striking in those birds injected 1 wk after 
hatching; the findings were noted without high co- 
incidence of obvious signs of CNS disease during the 
month period of observation. Birds injected 3 days 
after hatching and at 2 wk of age did not show as 
striking differences in comb growth and ruddiness 
when compared to uninjected control animals as did 
the 1-wk-old chicks. It is postulated that the mecha- 
nism may be immunologic and that the very young 
birds are immunologically too immature to respond. 
In birds injected 2 wk after hatching, comb and body 
growth have already progressed to a point where com- 
parison with normals during the month observation 
period makes differences less striking. Slight 
retardation of comb growth without signs of encephalo- 
myelitis occurred in 1-wk-old chicks injected with 
Freund's adjuvants alone. Histologic and serologic 
investigation of these animals is in progress. It is 
planned to assess the relative roles played by the 
homologous CNS tissue and the adjuvants in the 
production of these findings. (Aided by grants from 
Natl. Multiple Sclerosis Soc. and Natl. Inst. of 
Allergy and Infectious Diseases.) 


2077, PREPARATION OF AN INTERMEDIATE 
PRODUCT OF IMMUNE HEMOLYSIS WITH 
FORMALDEHYDE TREATED COMPLEMENT. 
Herbert J. Rapp and M. R. Sims (intr. by M. M. 
Mayer). Dept. of Microbiology, Johns Hopkins 
Univ. School of Hygiene and Public Health, 
Baltimore, Md. 

The method reported by Levine (J. Immunol. 
73:435, 1954) for the preparation of the intermediate 
EAC}, 4,2, involves treatment of sensitized eryth- 
rocytes (EA) with guinea pig complement (C') at 0°C 
in the presence of Ca++ and Mg++. On the basis of 
the observation that formaldehyde inactivates C’ 3 
(Da Costa Cruz, J., and De Azevedo Penna, H., 
Memorias do Inst. ‘Oswaldo Cruz 26:124, 1932) we 
have studied the formation of the intermediate 
EAC}, 4,2 by exposure of EA to formaldehyde treated 
guinea pig C'. The product so obtained appears to be 
identical with Levine's preparation. The formaldehyde 
method offers distinct advantages which will be dis- 
cussed, 
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2078. EQUILIBRIA IN INACTIVATION OF TOBACCO 

MOSAIC VIRUS BY RABBIT ANTISERUM. I. 

rt (intr. by Dan H. Campbell). Botany 

Dept., Univ. of California, Los Angeles. 

Certain characteristics of the inactivation of 
tobacco mosaic virus (TMV) by rabbit antiserum 
suggest that the reaction progresses rapidly toward 
equilibrium. The addition of either antiserum or 
virus to an equilibrium mixture produces a shift in 
the survival level predictable on the basis of a 
reversible reaction. Furthermore, no differences in 
the final survival levels were observed after adding 
1) 10 aliquots of virus to antiserum by serial addition 
at 10-min intervals, or 2) 10 aliquots of antiserum to 
virus in the same manner or 3) the total amount of 
virus at once to the total amount of antiserum. Thus, 
no Danysz phenomenon was apparent. Quantitative 
determinations were also made of the amount of anti- 
body remaining uncombined with virus under conditions 
where a given quantity of antigen was added serially or 
all at once to the antiserum. No significant differences 
in the remaining free antibody activity were measured. 
An equation derived by Klotz for the reversible inter- 
action of a molecule with a protein containing n com- 
bining sites, satisfactorily describes the data obtained 
with TMV. 


2079. NEUTRALIZATION OF ROUS SARCOMA VIRUS 
(RSV) BY HOMOGENATES OF "NONVIRAL" 
TUMORS PRODUCED IN TURKEYS BY RSV. 

Frank J. Rauscher* and Vincent Groupé. Inst. of 

Microbiology, Rutgers, The State Univ., New 

Brunswick, N. J. 

Previous studies in this laboratory showed that 
sarcomas produced in young turkey poults with as 
much as 10,000 EDs of chicken tumor virus yielded 
little or no extractable virus, despite the fact that 
the dilution end-point for tumor production by the 
virus was identical in chicks and turkeys. Indeed, 
approximately 50% of turkey tumors initiated with 
large amounts of virus contained little or no extracta- 
ble virus. Recently, it has been shown that a potent 
inhibitor, present in extracts of such "nonviral" 
tumors, very likely contributes to the lack of 
demonstrable virus within these tumors. It appears 
that extracts of tumors initiated with large amounts 
of RSV may contain 2 inhibitors, one of which is 
destroyed by heating at 45°C for 30 min. Extracts 
of tumors initiated by relatively small amounts of virus 
contain an inhibitor which is unaffected by heating at 
60°C for 60 min. Such extracts, when diluated 
1:1,000 completely inhibited 50 pock forming units 
of virus in eggs. Further studies showed that not only 
do different tumors vary greatly in extractable virus 
but individual portions of the same tumor may vary 
from negative through small amounts of virus to 
portions of the tumor that contained as much as 10,000 
EDs» of extractable virus. Fowl pox, Newcastle, 
bronchitis and influenza viruses were unaffected by 
this inhibitor. 
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2080. ELECTRON MICROSCOPIC STUDY OF THE 
CYTOPATHIC CHANGES INDUCED BY MEASLES 
VIRUS. Magdalena Reissig. Sec. of Epidemiology 
and Preventive Medicine, Yale Univ., New Haven, 
Conn. 

The cytopathic changes induced by measles virus 
are characterized by the appearance of typical 
cytoplasmic and intranuclear inclusion bodies. With 
some of the cell strains observed, cytopathic degenera- 
tion and virus production occur but inclusion bodies 
are not formed, whereas in other cell strains inclusion 
bodies are seen some time after the appearance of 
newly formed virus within the cells. An electron 
microscopic study of these measles infected cells 
was made, to determine the relationship of these 
intracellular alterations to the process of virus 
multiplication. The electron microscopic observa- 
tions were correlated with observations of the same 
structures with the ordinary light microscope. 
Variations in the morphological characteristics of 
the inclusion material were observed, depending on 
the composition of the fixative employed. These 
inclusions are eosinophilic and Feulgen negative. 
With the electron microscope it can be seen that they 
are not aggregates of virus-like particles; they 
correspond to areas of low electron density where a 
loss of the normal chromatin network of the cell 
nucleus has occurred. The submicroscopic structure 
of the intranuclear and cytoplasmic inclusion bodies, 
and of other abnormal structures observed in these 
measles infected cells, will be discussed. 


2081. FRACTIONATION OF MYCOBACTERIA. 
Ribi,* C. L. Larson, R. H. List* and W. C. Wicht.* 
Rocky Mountain Lab., Hamilton, Mont. 

As an approach to the study of antigens of myco- 
bacteria, separation of cell wall from internal proto- 
plasm was attempted. Selective disruption of cells by 
vibration with glass beads in a Mickle apparatus, 
widely used for other bacteria, is not directly appli- 
cable to mycobacteria unless certain measures and 
precautions are taken. Adequate breakup (about 50%) 
was achieved by vibrating washed cells fully dispersed} 
in Tween 80 sulution. Liberated soluble protoplasm 
was removed in the presence of Tween 80, and empty 
cell walls were separated from unbroken cells by 
resuspension in water and centrifugation. Fractions 
were examined by electron microscopy for structural 
identity. Fractions were prepared from Mycobac- 
terium butyricum and M. tuberculosis (BCG and 
H37Ra). Data are presented and discussed which 
demonstrate that cell walls were associated with the 
dermal activities shown by killed bacilli in skin tests 
on rabbits. The results also indicate that removal of 
protoplasm, which failed to produce lesions, will 
facilitate purification and characterization of the 
substances which elicit the typical tissue response to 
infection with tubercle bacilli. It was possible to — 
increase yields of cell-wall material by substituting 
a commercial pressure cell for the Mickle apparatus 
to crack the organism. 
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2082. INHIBITION OF IMMUNE HEMOLYSIS BY 





PHLORIZIN. ne Rodriguez* and Abraham G. 

GUsler. Depts. of Microbiology and Medicine, 

Johns Hopkins Univ., Baltimore, Md. 

The lysis of sensitized sheep erythrocytes by 

guinea pig complement (C') is markedly inhibited by 
pilorizin [ 4,6-dihydroxy -2(-D-glucosido)-8(p- 
hydroxyphenyl)propiophenone | at concentrations 
ranging from Ps ag M to 10°* M. The inhibitory 
activity of phlorizin has been followed by means of 
the kinetic flow technique described recently by 
Hoffmann, Mayer, Rapp and Vinas. These and other 
experiments indicate that this compound interferes 
with the progress of the hemolytic reaction at some 
point beyond the formation of the intermediate product 
called EAC’) 4,2: The interaction of this product with 
C' 3 is prevented but the step subsequent to the par- 
ticipation of C'; is not affected by the presence of 

phlorizin. The ‘site of action of this inhibitor there- 
fore appears to involve the reaction of C' 3 with 
EAC’) 4,2. Experiments designed to clarify the 
mechanism of inhibition are interpreted as indicating 
that phlorizin competes with C' 3 for those sites on the 
sensitized erythrocytes which have reacted with C’ W) 
C', and C>. 





2083. IMMUNIZATION AGAINST ASIAN-TYPE 
INFLUENZA WITH MONOVALENT VACCINES. 
Harry M. Rose, Alice W. Knox,* Joseph W. Cooch* 
and Thomas W. Jones, Jr.* Dept. of Microbiology, 
College of Physicians and Surgeons, Columbia 
Univ., and Fort Dix Health Ctr., Fort Dix, N. J. 

A field study of the prophylactic effects of 2 mono- 
valent influenza vaccines was conducted at Fort Dix. 
The vaccines were composed of formalin-inactivated 
A/Japan/305/57 virus and contained 200 CCAU/ml 
and 750 CCAU/ml, respectively. Between 1 August 
and 6 September 1957, 1869 men were inoculated 
subcutaneously with 1.0 ml of 200 CCAU material and 
1665 received a similar dose of the 750 CCAU prepa- 
ration. A group of 1655 men were given a placebo 
and served as controls. Beginning about 25 September 
1957 and lasting approximately 4 wk, influenza was 
prevalent at Fort Dix, as indicated by an average 
attack rate of 70% among non-immunized personnel, 
proven serologically. Both vaccines conferred 
significant protection, the protection ratios being 
2.3/1 for the 200 CCAU vaccine and 4.4/1 for the 750 
CCAU preparation, corresponding to 57 and 77% 
reduction, respectively, in overall hospital admission 
rates for acute non-bacterial respiratory disease. 
Serologic tests revealed an even greater reduction 
among actual cases of influenza. All strains of 
influenza virus isolated during the epidemic period 








and analyzed antigenically resembled Asian-type virus. 
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2084. NUCLEIC ACIDS OF POLIO-INFECTED HeLa 

CELLS. E. L. Rothstein, John S. Colter and Lionel 

A. Manson . by G. W. Rake). Dept. of Medi- 

cine, Univ. of Pennsylvania and Wistar Inst. of 

Anatomy and Biology, Philadelphia. 

Gierer and Schramm have developed a phenol 
extraction procedure for the isolation of highly 
polymerized, infectious RNA from tobacco mosaic 
virus. This method has been successfully applied to 
several animal virus systems, in each case yielding 
a highly polymerized RNA which still had infectious 
properties. The method has been adapted to the HeLa 
cell-poliomyelitis virus system. Freshly isolated 
purified RNA from HeLa cells, infected with polio- 
myelitis virus, Type Il, strain MEF-1 is infectious 
for HeLa cells. This infectious activity is destroyed 
by ribonuclease and by sera which are free of anti- 
biotics to the virus. Whole virus is quite resistant to 
both of these treatments. We have observed a stimula- 
tion of the uptake of exogenous inorganic p32 into the 
highly polymerized RNA of infected cells. A mecha- 
nism for the biosynthesis of the virus nucleic acid 
will be proposed. 





2085. INAPPARENT HUMAN INFECTION BY 

JAPANESE ENCEPHALITIS VIRUS IN JAPAN. 

W. _F. Scherer, M. * T. Okuno* and T. 

* 406th Med. Gen. Lab. and Natl. Insts. of 

Health, Japan, and Dept. of Bacteriology and Im- 

munology, Univ. of Minnesota, Minneapolis. 

The vast majority of Japanese encephalitis virus 
infections of man are inapparent as evidenced by high 
rates of neutralizing antibody in Japanese without 
histories of clinical encephalitis. Yet little is known 
about the “evelopment of antibodies following inap- 
parent infection despite the fact that antibody responses 
from clinically apparent human infections have been 
fully described. As part of an ecologic study of the 
frequency and chronology of human inapparent and 
apparent infection by Japanese encephalitis virus in 
Japan, 404 children, from 6 to 12 yr of age, were 
followed at monthly intervals between June and 
November 1956 for antibody responses to infection by 
JE virus. To permit ultimate correlation of the results 
in children with other facets of the ecology of JE virus, 
the children were selected as 2 g:oups, each located 
near a heronry where the natural history of Japanese 
encephalitis virus was under study in mosquitoes, 
birds and pigs. Fourteen children showed antibody 
evidence of primary inapparent infection; 7 children 
with preexisting JE virus neutralizing antibody also 
developed significant rises in antibody titers sug- 
gesting "reinfection" by JE virus. The antibody 
responses and the clinical symptomatologies of the 
children will be presented. 








Schiffman 


2086. CHROMATOGRAPHY OF DIALYZATES FROM 
BLOOD GROUP SUBSTANCES DIGESTED WITH 
CLOSTRIDIUM TERTIUM ENZYMES. Gerald 
Schiffman,* Calderon Howe and Elvin A. Kabat. 
Depts. of Microbiology and Neurology, Columbia 
Univ. Neurological Inst., New York City. 
Dialysates from blood group A substances digested 

by Iseki strain enzymes contained galactose, N- 

acetylglucosamine, a trace of N-acetylgalactosamine 

and a disaccharide. Dialysates from O (H} substances 








so treated contained only galactose and an amino sugar. 


B and O (H) substances digested with 1259 (McClung) 
enzymes yielded galactose and N-acetylglucosamine. 
SXIV gave only galactose with either enzyme; both 
enzymes have beta-galactosidase activity; only Iseki 
enzymes destroy A activity. Loss of cross-reactivity 
of blood group substances with anti-SXIV apparently © 
results from splitting beta-linked terminal galactose. 
N-acetylgalactosamine, involved in A specificity, was 
present in minute amounts, 0.5-1.0 ug/mg of A sub- 
stance treated with Iseki enzymes but absent when 

A and O (H) substances were treated with 1259 
enzymes. The A disaccharide, from N-acetyl- 
hexosamine color, periodate uptake with formaldehyde 
liberation, appears to be galactosyl-1,3-N-acetyl- 
galactosamine. The O (H) amino sugar reduces 
ferricyanide, gives N-acetylhexosamine color, and 
Elson-Morgan hexosamine color after acid hydrolysis 
(maximum 540 my). It is chromatographically similar 
to N-acetylmuramic acid in elution from a Darco 
column, and in ratio of acetylhexosamine to reducing 
sugar; this ratio is greater than that for N-acetyl- 
glucosamine. Unlike N-acetylmuramic acid it reacts 
with Ehrlich's reagent without heating and yields a 
glucosamine-like base on acid hydrolysis. (Aided by 
grants from Natl. Science Fndn., the William J. 
Matheson Comm., and the Office of the Surgeon 
General.) 


2087. DIPHTHERIA AND TETANUS ANTITOXIN 
LEVELS DETERMINED BY TitE HEMAG- 
GLUTINATION TEST. Joseph H. Schubert (intr. 
by Irving G. Kagan). Communicable Disease Ctr., 
PHS, Atlanta, Ga. 

Hemagglutination titers of human sera were con- 
verted to units of antitoxin by using a factor obtained 
by titrating the standard antitoxin distributed by the 
National Institutes of Health. This factor represents 
the minimum amount of antitoxin (.0005 units) which 
reacted with the hemagglutination test. Tanned sheep 
erythrocytes were sensitized with concentrated com- 
mercial, diphtheria and tetanus toxoids. Antitoxin 
levels obtained with the hemagglutination test were 
compared to antitoxin levels determined by neutrali- 
zation tests in animals. Comparisons were also made 
of antitoxin levels obtained with the hemagglutination 
test and the Shick test reaction. Good agreement was 
found between the Shick test and the animal neutraliza- 
tion test with the converted hemagglutination titers. 
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2088. PURIFICATION OF A TOXIC CELLULAR 
COMPONENT OF GROUP A STREPTOCOCCI, 
John H. Schwab and William J. Cromartie. * 
Depts. of Bacteriology and Medicine, Univ. of 
North Carolina, Chapel Hill. 

Chronic remittent dermal lesions have been 
observed in rabbits given a sterile sonic extract of 
group A streptococci (Schwab, J. H. and Cromartie, 
W. J., J. Bact. 74:673, 1957). The component 
responsible for the nodular lesion can be purified by 
differential centrifugation. Activity is associated with 
sub-cellular particles divided arbitrarily into a large 
particle fraction sedimenting at 36,000 x g anda 
small particle fraction obtained at 75,000 x g. The 
active component cannot be further solubilized by 
subjecting the particles to additional sonic vibration 
for 2 hr at 9 Kc. The washed, small particle fraction 
can be further purified by (NH ,) SO, fractionation. 
The activity of the fractions was quantitated using the 
area of cutaneous lesion and time required for gross 
appearance as an index of activity. The following 
physical-chemical studies of the active component 
have been carried out: electrophoretic; electron 
microscopic; ultraviolet absorption; determination of 
N, total carbohydrate, pentose, deoxypentose, 
rhamnose, and total lipid. The results of these 
studies indicate activity is associated with a ribo- 
nucleoprotein. 








2089. PHAGOCYTOSIS BY HELA CELLS OF MICRO- 
ORGANISMS. Charles C. Shepard. Communicable 
Disease Ctr., PHS, Montgomery, Ala. 

Although the incorporation of certain horse sera 
into the tissue culture medium greatly increases the 
phagocytosis by HeLa cells of mycobacteria and car- 
bon particles, the effect does not extend to other bac- 
teria, and when mixtures of non-acid fast organisms 
and tubercle bacilli are presented to HeLa cells in 
favorable horse serum medium, only tubercle bacilli 
are ingested. Recent work (with H. W. Larsh) has 
shown that phagocytosis of Histoplasma capsulatum is 
stimulated with fresh guinera pig serum. Phago 
of non-acid fast bacteria is now seen to be increased jj 
a specific manner with the fresh sera of various 
species. Thus the greatest intake of Bacterium 
tularense and Salmonella typhosa is observed with 
dog serum, Brucella suis with chicken serum, and 
streptococci with guinea pig serum. Sera of horses, 
humans, monkeys and rabbits are much less effective 
with these organisms. Killed organisms may be used 
to study phagocytosis, but with living bacteria it is 
necessary to avoid excessive extracellular growth by 
employing suitable schedules with HeLa cells in 
optimal physiological condition. Characteristic intra- 
cellular growth patterns then appear. Streptomycin 
is helpful. For example, it prevents extracellular 





growth of Bact. tularense but allows rapid intracel- 
lular growth that fills the cytoplasm in 24 hr. The 
observations appear to provide a basis for study of 
these micro-organisms in human cells growing in 
tissue culture, and indicate a mechanism as yet 
unexplained, controlling transport of particles into 
the cytoplasm. 
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2090. "NEGATIVE PRECIPITIN" BANDS IN 
ANTIGEN-ANTIBODY GEL DIFFUSION TECH- 
NIQUES. Arthur M. Silverstein, Robert Feinberg 
and Martin H. Flax (intr. by E. L. Becker). Armed 
Forces Inst. of Pathology and Walter Reed Army 
Inst. of Research, Washington, D. C. 

Certain antisera prepared in the horse have been 
observed to present somewhat curious patterns with 
the antigen-antibody agar diffusion technique of 
Ouchterlony. In addition to the familiar white lines 
of immune precipitate, one sees the formation of 
"negative precipitin" lines, which manifest them- 
selves as Clear thin bands traversing the somewhat 
cloudy agar. Clear arcs have also been observed 
with these horse antisera in immuno-electrophoretic 
plates, as well as clear bands in the Oudin tube. The 
clear, or 'negative,'' lines show the same character- 
istics as the "positive" lines. One can show the 
reaction of identity, or fusion of lines, migration of 
the clear line toward the antiserum well in the face of 
excessive concentrations in the antigen well, and also 
typical movement down the Oudin tube. Reverse 
immuno-electrophoresis (in which the antiserum is 
separated electrophoretically) indicates that the con- 
stituent in the horse anti-egg albumin serum respon- 
sible for the clear lines has the mobility of a beta 
globulin. With at least one antiserum, the horse 
anti-egg albumin, the typical positive lines fail to 
appear when the agar plate is set up as a hypotonic 
gel, having only the clear lines. Under the same 
conditions of tonicity, rabbit anti-egg albumin 
produces the familiar white line of precipitate. The 
significance of these "negative precipitin" lines will 
be discussed with reference to the effect of ionic 
strength on the immune reaction, and to the possible 
role of non-precipitating antibody. 





2091. INFLUENCE OF TEMPERATURE ON VIRU- 
LENCE AND GROWTH OF AVIAN BRONCHITIS 
VIRUS IN EGGS. Robert W. Simpson and Vincent 
Groupe. Inst. of Microbiology, Rutgers, The State 
Univ., New Brunswick, N. J. 

Incubation temperatures exerted a marked effect 
on the growth, virulence and population changes of 
avian bronchitis virus in embryonated eggs. The 
stable egg-adapted Beaudette strain (A) killed embryos 
within 30-48 hr when injected into the allantoic sac 
(AS) of eggs subsequently incubated at 34° and 38°C. 
Successful adaptation of the A strain to the brain of 
suckling mice resulted in the gradual emergence of a 
viral population which, after 25 serial brain passages, 
was lethal for eggs at 34°C within 48 hr but which 
produced scattered mortality at 38°C, most deaths 
occurring between the 3rd and 6th day. Conversely, 
when the A strain was passed serially in the AS of 
eggs at 38°C a subline was obtained that rapidly 
Killed eggs at 38°C but not until the 3rd or 4th day at 
34°C. A recently isolated strain (B) was lethal for 
eggs at 38°C but not at 34°C. Viral growth at 34°C 
could be followed by egg titration at 38°C or by 
interference, at 34°C, using the A strain as challenge 
virus. Growth studies revealed that the B strain 
reached the same maximum titer in eggs at 34°C and 
38°C but that it required about 36 hr longer to reach 
this level at 34°C. Attempts to adapt the B strain to 
suckling mice failed. 
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2092. DURATION OF IMMUNOLOGICAL UNRESPON- 
SIVENESS RESULTING FROM NEONATAL 
INJECTION OF DEFINED ANTIGENS IN RABBITS. 
Richard T. Smith. Dept. of Pediatrics, Univ. of 
Texas, Southwestern Med. School, Dallas. 
Previous studies of specific immunological unre- 

sponsiveness produced by a single neonatal injection 

of protein antigen appeared to indicate that the 
tolerant state persisted an indefinite period, greater 
than 720 days, providing a threshold amount of the 
antigen was given at birth. However, it appeared 
necessary to test the possibility that the challenging 
injections required to test for tolerance over the 
period of time may have contributed to its duration. 

Accordingly, litters of rabbits were given 0.1, 1.0, 

10.0, or 100 mg bovine albumin at birth, and groups 

were challenged on a single occasion, at varying time 

intervals, with 15 mg/kg/BSA, followed by weekly 
bleedings for determining precipitating antibody. Of 
the 0.1 mg group 0/8 produced antibody at 6 wk 
challenge, but 12/12 did so at 12 and 16 wk, when 
additional groups were challenged; 0/6 of the 1.0 mg 
group produced antibody at 2 months, but 4/4 did so 
at 4 months; 1/3 of the 10 mg group were antibody 

formers at 3 months, 3/14 at 4 months, and 3/5 at 6 

months. Of the 100 mg groups, 0/6 have produced 

antibody at 4 months, and 4/4 of 214 day group have 
become antibody formers. Other groups are being 
challenged at present. These data suggest that the 
unresponsive state is not permanently induced by the 
neonatal injection, but is of finite duration, and 
related to the amount injected at birth. An interpre- 
tation consistent with the data is that persisting anti- 
gen is related to maintenance of tolerance. 


2093. IMMUNOGENIC ORIGIN OF ANTI-HUMAN 
BLOOD-GROUP AGGLUTININS IN "GERMFREE" 
CHICKS. Georg F. Springer, Richard E. Horton* 
and Martin Forbes.* William Pepper Lab., Univ. 
of Pennsylvania, Philadelphia, and Germfree-Sec., 
Walter Reed Army Inst. of Research, Washington, 
D.C. 

Hypotheses as to the origin of blood-group 
agglutinins anti A and B are contradictory (c.f. Kabat, 
Blood-Group Substances, New York, 1956). Blood- 

rou lutinins against erythrocytes of numerous 
animals including man occur in chicks about the 16th 
day of life and are thought to be inherited (Bailey, 

Am. J. Hyg. 3:370, 1923). In the present study groups 

of Leghorn chicks were raised on a semi-synthetic 

diet, free of demonstrable blood-group activity, in 

"germfree" tanks and in a conventional environment 

(Forbes and Park, in prep.). Ten to twenty days 

before bleeding, half the "germfree" animals were 

fed living, smooth, blood-group B active E. coli Og, 

(Springer, J. Immunol, 76:399, 1956), which estab- 

lished itself in the animals without interfering with 

their well-being. When 42 days old, all chicks were 
bled within 12 hr. Average anti-human blood-group 

B titers after absorption with human O erythrocytes 

(about 20 chickens per series) were: "Germfree" 

<1:1; "Germfree" plus E. coli Og, 1:128; Conventional 

1:8 - 1:16. Observations on sera from chickens of dif- 

ferent age groups will be reported. The results 

indicate that anti-human blood-group B agglutinins in 
chickens are elicited immunogenically. (Supported by 
grants from Natl. Science Fndn. and Research and 

Development Div., Office of Surgeon General.) 








Stetson 


2094: ENDOTOXIN-LIKE EFFECTS OF OLD 
TUBERCULIN. Chandler Stetson, Jr., Stuart 
Schlossman* and Baruj Benacerraf. Dept. of 
Pathology, New York Univ. College of Medicine, 
New York City. 

Normal rabbits, injected intravenously with large 
doses of "Old Tuberculin" (O.T.), exhibited biphasic 
febrile responses characteristic of those produced by 
bacterial endotoxins. O.T. did not produce fever in 
rabbits rendered "tolerant" to E. coli endotoxin, while 
reticuloendothelial blockade in such rabbits restored 
susceptibility to both E. coli endotoxin and O.T. In 
addition, O.T. produced other endotoxin-like effects 
in normal rabbits. Each of the several preparations 
tested possessed an activity corresponding to an 
endotoxin content of the order of several ug/ml. 
Since tuberculin-sensitive guinea pigs are also 
hypersusceptible to bacterial endotoxins, it seemed 
possible that the well-known systemic effects of O.T. 
in sensitized animals might be due to endotoxin 
rather than to a specific systemic hypersensitivity 
reaction. To test this hypothesis, 35 guinea pigs were 
sensitized with killed human tubercle bacilli in oil, 
and 17 of these were made "tolerant" to E. coli 
endotoxin by a series of intravenous injections. All 
(protected against anaphylaxis with Phenergan) were 
then challenged with a 50% lethal dose of O.T. intra- 
venously. Ten of the 18 controls died in tuberculin 
shock, while only 1 of the 17 "tolerant" animals died, 
this one with symptoms of anaphylactic rather than 
delayed shock. It is concluded that some of the fea- 
tures of tuberculin shock are due to the endotoxin- 
like properties of Old Tuberculin. 














2095. PROTRACTED ANAPHYLACTIC SHOCK 
AFTER SUBCUTANEOUS ELICITING INJECTION. 
Sanford H. Stone. Natl. Inst. of Allergy and 
Infectious Diseases, Bethesda, Md. 

Anaphylactic death after a subcutaneous injection 
is considered a rare occurrence. This report is on 
protracted anaphylactic shock regularly elicited in 
guinea pigs sensitized with crystalline egg albumin, 
sheep erythrocytes or rat erythrocytes and tested via 
the subcutaneous route. Animals were sensitized by 
a single subcutaneous injection of antigen with or 
without paraffin oil adjuvants. Three weeks after 
the immunizing dose, sensitivity to the antigens 
employed was as follows: of 11 guinea pigs sensitized 
with sheep erythrocytes and incomplete adjuvant, 9 
died and 2 suffered severe anaphylactic shock after 
subcutaneous injection of 1.0 ml of 10% sheep cells or 
the lysate from them; of 11 guinea pigs sensitized 
with egg albumin and incomplete adjuvant, 8 died and 
3 underwent severe shock after injection of 50-100 
mg of antigen. Lower doses of albumin did not regu- 
larly elicit lethal anaphylaxis. Sheep RBC without 
adjuvants (4 deaths/10 animals) and rat RBC in 
complete adjuvants (4 deaths/12 animals) were less 
immunogenic. About 10 min after the eliciting injec- 
tion, a generalized pruritis becomes evident followed 
by bristiling of fur, respiratory difficulty, and fall in 
body temperature. Death may result 1-30 hr after 
challenge. Guinea pigs may be in a state of collapse 
for hours, with body temperatures from 33°-36°C. 
Gross observations at necropsy often include stasis 
or hemorrhages in the stomach and intestinal walls 
and are reminiscent of anaphylaxis in other species. 
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2096. AVIDITY AND INTERCELLULAR TRANSFER | 20 
OF HEMOLYSIN. William H. Taliaferro, Lucy 
Graves Taliaferro and Aida Pizzi.* Univ. of 
Chicago, Chicago, Ill. 
The intercellular transfer of Forssman hemolysin 
(first reported by Bowman et al., J. Exper. Med. 
94:87, 1951) has been studied. Washed normal sheep 
red cells sensitized with known amounts of hemolysin 
were ‘mixed with unsensitized Cr51-labeled sheep red} ha 
cells for 2 hr at room temperature. Such mixtures § act 
containing 3.2 x 10 8 cells were incubated at 37°C for} dis 
30 min with excess complement. In the supernatant, | ter 
hemoglobin was determined photometrically, and by 
Cr5!-labeled hemoglobin was determined by gamma hey 
counts, Since the sensitized cells were not saturated} rey 
with antibody, hemolysin leaving sensitized cells cel 
could attach itself at random to sensitized or to des 
chromium-labeled cells. Therefore, a titration of | of , 
the 50% endpoint of the chromium-labeled cells by of 1 
gamma counts gives a 50% hemolytic unit based on | geq 
the total cells present. In mixtures of cells, pati 
sensitized with 20 50% hemolytic units of various as j 
antiserums, and chromium-labeled cells, 5 or more } gri: 
50% hemolytic units were transferred with nonavid istr 
serums from normal rabbits or from rabbits within | rap 
4 days after an injection of heated sheep red cell tim 
stromata, whereas frequently less than one half a cont 
hemolytic unit was transferred with avid antiserums | cor 
at peak titer during initial and anamnestic responses} sim 
and for several weeks thereafter. Higher rates of | sign 
transfer were obtained with nonavid serums when the} thes 
cell mixtures were kept at 5°C overnight. indi 
cont 
cont 
the | 
2097. ACQUIRED PARTIAL TOLERANCE IN MICE f 209 
TO CRYSTALLINE BOVINE SERUM ALBUMIN, Cc 
G. Terres, and W. L. Hughes (intr. by R. M. F 
Drew). Brookhaven Natl. Lab., Upton, L. 1, N.Y. p 
The possible inducement of acquired immunologi Ir 
tolerance to bovine serum albumin by early post- Cc 
exposure was investigated in mice. The antigen was T 
chosen because of its 1) rapid equilibration (vascular) ty, . 
and extravascular), 2) purity and 3) availability. com 
Single and multiple exposures were tested for the 120: 
induction of immunological tolerance and the expo strer 
periods were varied starting from birth to 4 wk of | plete 
age. The amount given per injection (route: i.p.) Wall heen 
held constant: 12.5 mg in 0.05 ml. The existence off eae, 
immunological tolerance was tested by an "attempted prop 
sensitization" for fatal anaphylaxis. The age of the | grey 
mice at the start of the attempted sensitization was } gingj 
varied: 6, 12, 17 and 24 wk. Mice given 4 injection} mojo, 
(1-, 3-, 6- 8-day schedule) of BSA started at birth Off rym, 
at 1 wk of age demonstrated complete tolerance whet} parti 
tested at 6 wk of age. The degree of tolerance 11500 
decreased with time. Single exposure was not a8 Bf gtugi, 
effective as multiple exposure in inducing immu tempe 


ical tolerance. Mice given a prolonged exposure t0 J the fo 
BSA (200 mg by 4 wk of age) still exhibited tolerance} ang ,, 
at 24 wk. Surprisingly, mice were also sensitized bj prope 
the exposure to BSA at birth. Thus, immune part 


bovine serum albumin. The tolerant state is tr 
and is frequently followed by active sensitivity. 
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2098. EFFECTS OF CARBON TETRACHLORIDE 
INTOXICATION ON DISTRIBUTION OF METALS 
IN SUBCELLULAR FRACTIONS OF RAT LIVER. 
Ralph E. Thiers and Edward S. Reynolds (intr. by 
George P. Berry). Biophysics Research Lab., 
Dept. of Medicine, Harvard Med. School, Boston, 
Mass. 

Metal contents of subcellular fractions of liver 
have previously been measured in normal rats. Char- 
acteristic, reproducible and significant patterns of 
distribution were found in each fraction. These pat- 
terns have now been studied in livers of rats poisoned 
by carbon tetrachloride. Controlled oral doses of this 
hepatotoxic agent were used to cause transient and 
reproducible changes in biochemical function and 
cellular structure of liver tissue. Previously 
described techniques were employed for fractionation 
of cells by differential centrifugation, and for analysis 
of metal content by emission spectroscopy. By 
sequential sacrifice of pairs of rats the variations in 
patterns of metals and fractions have been observed 
as a function of time. Metal content of the mitochon- 
dria begins to change within a few hours after admin- 
istration of the poison. Calcium level increases 
rapidly and reaches a maximum of more than 10 
times the normal value in 16-20 hr. Potassium 
content decreases and subsequently increases con- 
comitant with the rise and fall of the calcium content. 
Simultaneously, magnesium and sodium contents show 
significant, although lesser fluctuations. The sum of 
these 4 major cations remains relatively constant, 
indicating integrated sequential changes in metal 
contents of mitochondria. Altered patterns of metal 
content are noted in the other subcellular fractions as 
the cellular damage progresses. 





2099. PURIFICATION AND PHYSICOCHEMICAL 
CHARACTERIZATION OF PROPERDIN DERIVED 
FROM HUMAN SERUM. Earl W. Todd, and Louis 
Pillemer (deceased) (intr. by Irwin H. Lepow). +* 
Inst. of Pathology, Western Reserve Univ., 
Cleveland, Ohio. 

The combination of properdin with symosan and 
the subsequent dissociation of the properdin-symosan 
complex have been previously described (Science 
120:279, 1954). Optimal conditions of pH, ionic 
strength and other requirements have not been com- 





‘| pletely described. Accordingly, an investigation has 


been made to determine the optimal conditions for 


| cach step of the method leading to the final purified 


properdin fraction. The effect of time, pH, ionic 


| strength, Ca** and Mgt* and temperature were 
| studied. Bacterial lipopolysaccharides and high 
'| molecular weight dextrans were also substituted for 


zymosan but offered no substantial advantages. 
Partially-purified properdin which contains 1000- 


‘| 1500 U/mg N has been obtained as a result of these 
| studies. Changer in method include lowering the 


temperature of incubation from 17° to 15° during 


‘| the formation of the properdin-zymosan complex, 


and reducing the volume of buffer for the elution of 
properdin from this complex. These changes have 


‘fincreased the yield and purity of the eluted properdin 
“jand have shortened the processing time. Purified 


Properdin has been found to be sensitive to detergents, 
exposure to CO and to temperatures below 0°C. It 

is most stable in the fried state, or at 1° - 2°C. if 
sterile precautions are exercised. Details of purifi- 
cation and physicochemical studies will be presented. 
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2100. ANALYSIS OF RHEUMATOID AGGLUTINATING 
FACTOR BY FILTRATION. John H, Vaughan and 
Marion V. Waller.* Medicine and Clin. Pathology 
Depts., Med. College of Virginia, Richmond, 
Following the demonstration by Franklin, Holman, 

Muller-Eberhard and Kunkel (J. Exper. Med. 105:425, 

1957) that the rheumatoid factor is identifiable in 

serum as a macromolecular complex of 19S and 7S 

components, an analysis of rheumatoid sera by fil- 
tration techniques has been initiated. Using 

Schleicher and Schuell membrane filters of 0.1 

maximum pore diameter, a phosphate buffer of pH 

7.0, and 60 mm Hg air pressure, the rheumatoid 

factor can be separated from other serum components 

that pass through the filter. In the latter are all the 
major electrophoretic components of serum, including 
y-globulin. Electrophoresis of the material failing 

to pass through the filter revealed only y-globulin of 

rapid mobility. This had rheumatoid agglutinating 

activity both by the sensitized sheep cell and 
sensitized human cell systems. This portion, when 
treated with a buffer at pH 4.0, now passed through 
the filter, as evidenced by both the appearance of 
agglutinating activity and the reappearance of y-glob- 
ulin below the filter. This is consistent with precipitin 
data that show solubility at this pH of rheumatoid 
factor precipitated by Fraction II, suggesting a dis- 
sociation of the 19S - 7S complex. A property of the 
original pH 7.0 filtrate of rheumatoid serum, which 
contains y-globulin but no agglutinating activity, is an 
ability to inhibit the rheumatoid agglutination reaction, 
indicating that rheumatoid factor regularly exists in 
plasma in the presence of inhibitor. Also identifiable 
in this filtrate were normal anti A and anti B isoag- 
glutinins, molecules generally considered to be 

around 900,000 molecular weight. 3 


2101. SEROLOGY OF RABBIT ANTISERA TO 
CORNEA AND UVEA. W. B. Wacker* and M. C, 
Dodd. Depts. of Bacteriology and Ophthalmology, 
Ohio State Univ., Columbus. 

The antigenic properties of 2 ocular tissues, the 
uvea and the cornea, were examined in connection 
with current concepts that an auto- or iso-immune 
résponse to these tissues is involved, in the one 
instance, with the etiology of sympathetic ophthalmia 
and, in the other instance, with the clouding of corneal 
homografts. Rabbits were injected by various routes 
with suspensions of homologous or heterologous cornea 
or uvea incorporated in adjuvants. Immunization with 
homologous ocular tissues did not produce an immune 
response demonstrable serologically or by skin tests. 
However, naturally occurring antibodies were found 
in rabbits for antigens in their own uveas and corneas 
which were not influenced by immunization. The 
properties of the naturally occurring antibody for uvea 
were identical with the Kidd-Friedewald antibody. 

The natural corneal antibody was demonstrable as a 

hemagglutinin, specific for rabbit cornea. Heter- 

ologous immunization of rabbits with beef cornea and 
uvea resulted in the production of antibody to the 
homologous antigens as well as to human and rabbit 
cornea and uvea. Similar results were obtained by 
immunization of guinea pigs with rabbit eye tissues. 

Results indicated the occurrence of organ specific and 

isoantigens in these ocular tissues. — 
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2102. A HISTOLOGIC COMPARISON OF EXPERI- 

MENTAL "AUTO-ALLERGIC" DISEASES. Byron 

H. Waksman and Raymond D. Adams.* Depts. of 

Bacteriology and Neurology, Harvard Med. School, 

and Massachusetts Gen. Hosp., Boston. 

A detailed histologic study was made of experi- 
mental "auto-allergic" lesions affecting the central 
nervous system, peripheral nervous system, testis, 
thyroid, uvea and adrenal. In all these, the earliest 
and mildest lesions were perivascular focal col- 
lections of lymphocytes and histiocytes. More 
advanced lesions showed invasion of the parenchyma 
by these cells and parenchymal damage of varying 
degree, the nature of this damage being determined 
by the special characteristics of the affected tissue. 
Where actual tissue breakdown occurred, inflam- 
matory cells included mature macrophages and 
occasional giant cells; polymorphonuclear leukocytes 
and hemorrhage were found in very intense lesions 
with true tissue necrosis. Only in the testis was 
there a parenchymal disturbance (aspermatogenesis) 
unrelated to the cellular infiltrates. Evidence sug- 
gested that this non-inflammatory aspermatogenesis 
was determined by the general health of the animal 
or other factors, not by a specific immunologic 
reaction. Our histologic findings appeared to justify 
these conclusions for all experimental diseases 
investigated: 1) their essentially identical morphologic 
character implies that a single mechanism may be 
operative in all, the location of the disease process 
being the only variable. 2) This morphologic character 
is most consistent with their being lesions of the 
delayed hypersensitive type, comparable to tuberculin 
reaction, a conclusion supported by available evidence 
from skin tests, corneal tests, and a number of other 
lines of evidence. 





2103. TRENDS OF ANIMAL RABIES IN THE UNITED 
STATES. Seth T. Walton. North Carolina State 
Lab. of Hygiene, Raleigh. 

Rabies in animals is widespread in the United 
States. It has been reported in most wild and domestic 
mammals including the bat. Epizootics of rabies have 
occurred in cyclic fashion in many states. Epidem- 
iologic studies have failed to satisfactorily explain its 
bizarre behavior. Graphs are presented to show its 
trends, and its correlation to rabies in man, in certain 
areas where records are available for long periods of 
time. There appears to be a relationship between 
rabies in man and the incidence of the disease in dogs 
and wildlife. Control measures for animal rabies 
consist of confinement, muzzling and vaccination of 
owned dogs and cats, and the elimination of stray 
animals. In the case of sylvatic rabies reduction in 
numbers of foxes, wolves, skunks and other vectors 
is recommended. Adequate vaccination of the dog 
population and sufficient reduction of wild vectors are 
considered to be effective in breaking an epizootic. 
Since 1953 an antirabies vaccine prepared from an 
attenuated living virus has been available for animal 
inoculation. It appears to be highly effective and 
protects up to 3 yr. In 1956 a new type antirabies 
vaccine for humans was described. The authors 
believe it to possess satisfactory immunogenic 
properties and may cause less untoward post-vac- 
cination reactions. The question arises: Is there an 
undiscovered agent among sylvatic animals which can 
confer reciprocal immunity to rabies? 
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2104. ANTIGENIC HETEROGENEITY OF COXSA' 
B VIRUSES. R. Wigand* and A. B. Sabin. Chil- 
dren's Hosp. Research Fndn., Univ. of Cincinnati, 
Cincinnati, Ohio. 

Identification of Coxsackie B viruses in tissue 
cultures by neutralization with available prototype 
antisera is frequently difficult because of "break- 
throughs" in final readings or low titers even in ear} 
readings. Thus in final readings B 2 ("Ohio - 1") | 
antiserum with a homologous titer of 1000/0.1 ml vg, 
100 TCDs9 yielded titers of 50, 30, 10, 8 and 6 vs, — 
approximately 100 TCDs, of 5 other B 2 strains; B3 
("Nancy") antiserum with a homologous titer of 250 
yielded titers of 60, 25, 16, 15, 10, 5 and 3 vs. 70 
B 3 strains; B 4 ("Powers") antiserum with a 
homologous titer of 300 yielded titers of 160, 60, ble 


ch 
be 
43 
ist 


30, 27, 15, and 8 vs. 6 other B 4 strains; B 5 97 
("Faulkner") antiserum with a homologous titer of fine 
400 yielded titers of 50, 50 and 24 with 3 other pla 
strains. Cross neutralization tests with antisera ch: 
against different strains of the same type revealed 0.2 
the following phenomena in the B2-B3-B4 pee 


groups: 1) strains with a "prime" type of antigenic sol 
relationship - 7 of 11 tested; e.g., B 4 "Burrier" gal 
serum with homologous titer of 400 had titer of 1100 pre 
for "Powers" virus, while "Powers" antiserum with } 5): 
homologous titer of 300 had titer of only 15 for wat 
"Burrier" strain, 2) Reciprocal antigenic difference pon 
1 of 11 tested. 3) Strains inherently more difficult t pen 
neutralize or with great tendency for "break-t Thi 
in final readings. No antigenic heterogeneity was § rho 
found among two B 1 strains. The following strains § 4+), 
are suggested as new prototypes because of their und 
broader antigenic constitution: "BVA 96" for B 2; (Suz 
"Stevens" for B 3; and "Burrier" or "J.V.B."' for B 


2105. THE B-ANTI B ISOHEMAGGLUTINATION 
SYSTEM AND WHOLE HUMAN COMPLEMENT. 
M. H. Wilkie (intr. by E. L. Becker). Walter 
Army Inst. of Research, Washington, D. C. 
Many investigators have reported that the "'nat 

human blood group isohemagglutinins are non- 

hemolytic. However under certain special condit 
it has been found that all of 41 sera containing, so 
as could be determined, only "natural" anti-B iso- § 11, | 
hemagglutinins, were capable of lysing B cells when} ji. 
fresh A, B or B serum was added as a source of fitn | 
human complement (C'). The essential conditions OF anim 
















the demonstration of this hemolysis are low cell stati 
concentrations and the addition of large amounts of prod 
C' after sensitization and before agglutination occuti 5, 
Very little or no hemolysis or C' fixation was The 


more human or guinea pig serum inhibited the 
hemolysis. Heating the anti-B serum for one-half § ato} 
hour at 56° C just prior to use markedly decreased antig 
the hemolytic titer but this was restored on storage § pr 0), 
at 4° C for 72 or more hours. When a given anti- 


the quantitative hemagglutination titer, the hemol. exper 
titer was found to change to the same extent. The — strat 
relationship of the agglutinating and hemolytic potem 
of different antisera will be discussed. 
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"| animals that were injected at 6 wk demonstrated a 
‘| statistically significant reduction in precipitin 


"| serum) when compared with the control animals. 


"4 48 well as the control animals. An additional number 


‘vere reinjected with 40 mg antigen per KBW at 6 or 


‘jstrated a highly significant reduction in antibody 
‘Production; of the animals injected at 12 wk only 

"{ those injected within 24 hr after hatching showed a 
‘flower mean precipitin titer. All experimental 





‘§showed a disappearance of antigen from the circula- 
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2106. BLOOD-GROUP ACTIVE POLYSACCHARIDE 

FROM SASSAFRAS ALBIDUM. Peter Williamson* 

and Georg F. Springer. William Pepper Lab., 

Univ. of Pennsylvania, Philadelphia. 

Isolation of blood-group specific plant polysac- 
charide from the gymnosperm Taxus cuspidata has 
peen described (Springer, Ansell, Ruelius, Nature 
43:256, 1956). The present report deals with the 
isolation of a new highly blood-group H(O) active 
polysaccharide from twigs of the angiosperm 
Sassafras albidum. The blood-group active material 
was precipitated from aqueous extracts of fresh 
autumn twigs at an ethanol concentration between 
56-70%. The most active preparations were as active 
in inhibiting eel anti-H(O) serum as the most active 
blood-group H(O) ovarian cyst mucoid (Morgan No. 
277 PI/WS). No other blood-group agglutinin tested, 
including anti-H(O) reagents of human, rabbit and 
plant origin, was inhibited by sassafras polysac- 
charide. The most active fraction contained less than 
0.2% N; amino acids and hexosamine were not 
demonstrable. Analysis of hydrolysates in several 
solvents led to chromatographic identification of 
galactose, arabinose, xylose, rhamnose and indicated 
presence of a fifth sugar which in butanol -containing 
solvents did not separate from xylose. In phenol- 
water, it migrated faster than xylose. This com- 
ponent gave color reactions characteristic of methyl- 
pentoses and possessed blood-group H(O) activity. 
This unknown carbohydrate differs from fucose, 
rhamnose, fuculose, 2-deoxyfucose and known methyl- 
ethers of fucose. Physico-chemical properties of 
undegraded sassafras polysaccharide will be described. 
(Supported by a grant from Natl. Science Fndn.) 











2107. EFFECT OF TIME ON PRODUCTION OF IM- 
MUNOLOGICAL UNRESPONSIVENESS IN 
CHICKENS. H.R. Wolfe, C. H. Tempelis* and 
August P. Mueller.* Dept. of Zoology, Univ. of 
Wisconsin, Madison. 

Fifteen-day-old Arbor Acre White Rock embryos 
were injected through the chorio-allantoic vein with 
0.2 ml bovine serum albumin. At 6 and 12 wk of age 
the birds injected as embryos and untreated control 
birds of the same age were challenged with 40 mg of 
the homologous antigen per KBW. The pretreated 





production (based on micrograms antibody N/ml 


The effect was transitory. The group of birds, pre- 
treated as embryos and injected at 12 wk, responded 


of birds were injected at 24 hr, 4, 8 and 12 days after 
hatching. They were given comparable amounts of 
antigen based on 112 mg BSA for a 45-gm chick (24 
hr old). These animals along with proper controls 


8or 12 wk of age. The mean antibody titer of the 
experimental animals injected at 6 or 8 wk demon- 


animals, whether or not they produced antibody, 


tion at a rate similar to that of the control animals. 
(Supported by Natl. Science Fndn.) 
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2108. AN INHIBITOR OF VACCINIA HEMAGGLUTININ 
APPEARING IN EHRLICH ASCITES CARCINOMA 
PLASMA FLUID. Harold L. Wolin (intr. by B. A. 
Briody). Langbord Virus Lab., Dept. of Micro- 
bilogy, Hahnemann Med. College, Philadelphia, Pa. 
Although numerous reports have appeared 

describing various substances that are capable of 

inhibiting influenza virus, inhibition of vaccinia 
hemagglutinin has only recently been observed. The 
present report concerns the partial characterization 
and purification of the latter inhibitor. A survey of 
the distribution of inhibitor among the various tissues 
of the tumor bearing mouse has indicated that the 
inhibitor is present only to a significant degree in 

tumor plasma. It is 98% inactivated’at 70°C in 30 

min but no further reduction in titer can be observed 

on continued heating. The inhibitor titer has been 
shown to be a function of the concentration of the 
inhibitor, time and temperature of interaction with the 
hemagglutinin and amount of hemagglutinin present in. 
the reaction mixture. Reversal of hemagglutination 
by addition of inhibitor could be accompiished to only 

a slight extent after 2 min interaction of red blood 

cells and hemagglutinin. The inhibitor appears to be 

associated with a higher density fraction of tumor 

fluid but was not able to be sedimented at 80,730 x g 

for 75 min in the ultracentrifuge. The active fraction 

was able to be adsorbed on activated charcoal, 
precipitated by dialysis against distilled water and 
low concentrations of ammonium sulfate. No reducing 
sugars are present in the unhydrolyzed inhibitor. 


2109. INFECTIOUS AGENTS IN INFANT DIARRHEA: 
HEMAGGLUTINATION AND HEMAGGLUTINATION- 
INHIBITION TESTS AGAINST SHIGELLAE OR 
PREDOMINATING COLIFORM FLORA, Viola 
Mae Young, M. R. Sochard and J. J. Hemphill 
(intr. by L. H. Muschel). Walter Reed Army Inst. 
for Research, Washington, D. C. 

It has been suggested (Landy et al., Am. J. Hyg. 
59:150, 1954) in studies of plague that the hemag- 
glutination-inhibition test be used as a sensitive and 
specific assay procedure for the detection of free 
antigen circulating in the blood. In our studies 
hemagglutination and hemagglutination-inhibition 
tests were run on acute and convalescent sera from 
infants and children with diarrhea. An outbreak and 
sporadic cases are represented in this collection. 
Fecal samples were examined for Shigellae, known 
pathogenic Escherichia coli and the predominating 
E. coli flora tested for antigenic groups 01 through 
025. Antigenic extracts were prepared (Sochard et 
al,, unpublished) from the organisms isolated. Data 
have been collected which indicate that antigen 
detection is sometimes feasible, that the hemag- 
glutination-inhibition test can be a valuable diagnostic 
tool in very young infants with colienteritis, and that 
a rise in hemagglutinating antibody titer occurs in 
infants against some other E. coli strains as well as 
against the accepted pathogenic groups. 
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Cardiac failure, 457 

Cardiac ganglion, drug action on, 419 

Cardiac glycogen, 60, 396 

Cardiac glycoside action, 58 

Cardiac glycoside toxicity, 1535 

Cardiac glycosides, 36, 1527 

Cardiac lesions, 2030 

Cardiac membrane potentials, 1535 

Cardiac metabolism, 90, 566, 595, 
1427 

Cardiac muscle, 90 

Cardiac output, 10, 259, 292, 590, 
611, 678, 1650 

Cardiac myofibrils, 1691 

Cardiac pacemakers, 251 

Cardiac sphincter, 562 

Cardiac work, 79 

Cardiarrhythmias during hypopotas- 
semia, 1533 

Cardiovascula. effects of procaine and 
lidocaine, 1514 

Cardiovascular effects of selenite, 
1484 

Cardiovascular responses, adrenal in- 
sufficiency, 516 

Cardiovascular response, hypoxia, 521 

Carotenoids, 713 

Carotid sinus, 225, 1597 

Carotid sinus area hypertension, 428 

Cartesian diver technique, 913 

Cartilage, chemical analyses, 308, 
1714 

Cartilage, electrolyte composition, 
129 

Cartilage, electron microscopy, 1810 

Cartilage, histochemistry, 1714 

Cartilage metabolism, 1814 

Cartilage, transplanted, 1803 

Casein and atherosclerosis, 616 

Casein, calculi prevention, 1948 

Casein diets, Tl toxicity and, 1630 

Casein, digestion, 1907 

Casein, phosphate bond, 992 

Castration, 339 

Catabolism, 972 

Catabolism of I***-albumin, 693 

Catabolism, increase by ACTH, 1018 

Catalase, 859 

Catalepsy, 612 

Cataracts, 1575 

Catatonia, 1520 

Catechol amine metabolism, 1361 

Catechol amines, 108, 1417 

Cathepsin, 1983 

Cathepsin B, 33, 921 

Catheter sampling systems, 587 

Cations, divalent, 694 

Caudate nucleus, chronic stimulation, 
612 

CDP polymerization, 1126 

Cell cultures, 818, 1142, 1965 

Cell division, 692 

Cell growth, 373, 913, 1680, 1797 

Cell stratification, 676 

Cell transfer, 2060 

Cellular injury, 1761 

Cellular physiology, 170 

Cellulose, diethylaminoethyl-, 722, 
1276 

Cellulose ion exchangers, 1167, 2066 

Cellulose, triethylaminoethyl-, 1276 
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Central nervous system, 591, 1410, 
1422, 1425, 1552, 1656 

Central synapses, pharmacology of, 
1594 

Cerebellum, 349, 642 

Cerebral blood flow, 427, 653 

Cerebral circulation, 672 

Cerebral cortex, 8, 34, 97, 154, 186, 
314, 469, 497, 602 

Cerebral D.C. potential, 186 

Cerebral hypertension, 428 

Cerebral metabolism, 554, 1191 

Cerebral oxygen tension, 653 

Cerebral stimulation, 130, 1459 

Cerebral synaptic inhibition, 1481 

Cerebro spinal fluid, 390, 593, 1544 

Cerebroside, brain, 997 

Ceruloplasmin activity, 15 

Chelating agents, 312 

Chemoreceptor, 683 

Chemoreflexes, 430 

Chemotherapy, 1666, 1687 

Chick embryo, enzymes of, 762, 791 

Chick embryos, 867, 1424 

Chicken anti-serum, 1963 

Chimeras, 1783 

Chipmunk, eastern, 478 

Chloral hydrate, 1420 

Chloramphenicol, 1614 

Chloride, metabolic effect, 941 

Chloride and sodium ions, 488 

Chloride of tissues, 115 

p-Chlormercuribenzoate, 421 

Chlorophylls, 1724 

Chloroplasts, 763, 980 

Chlorothiazide, 85, 181, 367, 1363, 
1643 

Chlorpromazine, 368, 569, 1399, 1412, 
1434, 1475, 1479, 1498, 1509, 1518, 
1551, 1688 

Cholestenone-4-C*, 1182 

Cholesterol, 275, 434, 437, 442, 715, 
737, 781, 834, 888, 900, 915, 991, 
1032, 1269, 1320, 1767, 1831, 1844, 
1847, 1879, 1883, 1915 

Cholesterol] absorption, 915 

Cholesterol] biosynthesis, 1806 

Cholesterol, dietary effects, 1006, 
1525, 1893 

Cholesterol, endocrine influence, 1486 

Cholesterol esterase activity, 915, 
1908 

Cholesterol esters, 1006, 1911 - 

Cholesterol feeding, 109, 1943 

Cholesterol, incorporation into serum, 
1360 

Cholesterol inhibitors, 508 

Cholesterol levels, 1913 

Cholesterol metabolism, 327, 1318 

Cholesterol, radioactive, 1158 

Cholesterol, serum, 228, 1638, 1836 

Cholesterol synthesis, 1148 

Cholesterolemia,.834 

Cholic acid, 715, 888 

Choline, 906, 1130, 1277, 1831 

Choline deficiency, 371, 380, 677, 
1726 

Choline oxidase, 1846 

Choline synthesis, 1248 

Cholinesterase, 1476, 1505, 1508, 
1717 

Cholinesterase inhibitors, 1517, 1567, 
1605 
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Cholinesterase, reactivation, 870, 
1087 

Chondroid, vascular, 530 

Chondroitin sulfate B, chemical 
structure, 982 

Chromatography, 168, 812, 1051, 1074, 
1104, 1139, 1184, 1799 

Chromatography, gas-liquid, 1045 

Chromatography of sugars, 2086 

Chromatography of thyrotrophin, 804 

Chromosomes, 1770 

Chylomicron proteins, 1177 

Chymotrypsin, 703, 874, 912 

Cigarette smoking, 672 

Cilia, 1468 

Circulating anticoagulants, detection 
of, 410 

Circulation, 106, 270, 362, 391, 631 

Circulatory P , 509 

Circulatory stasis, 654 

Circulin A, chemistry of, 918 

Cirrhosis, 589, 747, 1736 

Cirrhotic glomerulosclerosis, 1684 

Citrate, 158, 716, 929, 1948 

Citrate oxidation, 825 

Citric acid cycle in tumors, 1859 

Clearing activity, lipemia, 2032 

Clearing factor, 436 

Clostridium kluyverii, 1002 

Clostridium tertium enzymes, 2086 

Clostridium tetanomorphum, 727 

Clot lysis, 1387 

Coagulation protein synthesis, 493 

Coagulation proteins, 377 

Cobalt, 125, 1.247 

Cobalt, erythropoietic action, 125 

“Cobalt plasma” factor, 125 

Codeine analgesia, 736 

Coenzyme A, 1078, 1226, 1955 

Coenzyme A and cold exposure, 84 

Cohn fraction VI, 2075 

Colchicine, 600 

Cold, 346, 673, 1212 

Cold acclimatization, 432 

Cold adaptation, 302, 598 

Cold exposure, 84, 300 

Cold injury, 528, 1742 

Collagen, 308, 682, 916, 1576, 1757 

Collagen, biosynthesis, 1119 

Collagen degradation in healing burns, 
1729 

Collagen, peptides from, 1214 

Collagenase, 1125, 1214 

Colloids, 1390, 1648 

Colominic acid, 729 

Colon receptors, 52 

Colostrum, 1988 

Coma, 1538 

Comb growth, 2076 

Competitive inhibition, 1069 

Complement, 1748, 2082 

Complement (C’3), 1960 

Complement (C’4), 2068 

Complement, first component of, 1968 

Complement fixation, 2002, 2012, 
2030, 2042 

Complement, formaldehyde-trested, 
2077 

Complement-fixing antibodies, 2022 

Components, 203 

Compound 48/80, 1626 

Compound S, separation from com- 
pound B, 12.0 





Conditional reflex impairment, 197 

Conditioned reflexes and conscious- 
ness, 479 

Conditioned responses, 113 

Conditioning mechanisms in sleep, 
648 

Conducting fibers, 476 

Conformations, pyranose, 372 

Congenital defects, 1882 

Congestive heart failure, 1375 

Conglutinin, 1805 

Connective tissue, 241, 387, 1119, 
1576, 1757 

Connective tissue aminonitriles, 1698 

Connective tissue colloids, 990 

Connective tissue enzymes, 682 

Continuous culture, 2015 

Contractile protein, 1016 

Contraction, 1757 

Contraction in glycerinated myo- 
cardium, 1392 

Convulsability of experimental 
animals, 575 

Convulsions, 1445, 1538 

Copper, 977, 1307 

Copper status, 1872 

Coprophagy, 1841 

Coproporphyrinogen I; III oxidation, 
919 


Com, 1897 

Com germ and atherosclerosis, 616 

Com, lime-treated, 1848 

Com oil, 228, 834 

Coronary circulation, 237, 674 

Coronary dilator, 1510 

Coronary flow, 28, 61, 88, 175, 400 

Coronary, lipid deposition, 1831 

Coronary occlusion, 545 

Cc y th le sensitivity, 
152 

Coronary vessels, arterialization, 529 

Corpus callosum, 144, 210, 499 

Cortex, synaptic organization, 499 

Cortex, visual capacity, 481 

Cortical evoked potentials, 310 

Cortical interneurons, 210 i 

Cortical response, 239 ; 

Cortical unit activity, 333, 366 

Cortico-spinal tract, 92, 210 

Corticoids, 247 

Corticoids, output, 808 

Corticosteroidogensis, 26 

Corticosteroids, 63, 387, 462, 1212, 
1716, 1764 

Corticosterone, 890, 1282 

Corticotrophin, 100, 887 

Cortisol, 829, 1320 

Cortisol metabolism, 743, 907, 925 

Cortisol output, 808 

Cortisol and serum citrate, 260 

Cortisone, 571, 1033, 1080, 1622, 
1746, 1801, 1864, 1994 

Cortisone and bile secretion, 196 

Cortisone metabolism, 1640 

Cottonseed oil, 1837 

Countercurrent separations, 1104 

Coxsackie viruses, 1983, 2021, 2025, 
2033, 2104 

Creatine secretion, i84 

Cucumber virus, 1109 

Curare, 1556 

Cushing’s syndrome, 435 

Cx-rsactive protein, 1404 
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Cyanide, 17 

Cyanide intoxication, 1475 

Cyanogenic glycosides, biosynthesis, 
889 


Cyclic adenine nucleotide, 1483 

Cyclic phosphatase, 973 

Cyclohexanol, 1086 

Cyclo lig leotides, 1000 

Cyclopropane, 498, 1659 

Cyclopropane anesthesia, 1536 

Cysteine, 776 

L-Cystine, 1929 

Cytidine, conversion to deoxycytidine, 
926 

Cytidine-5’-phosphate, conversion to 
deoxycytidylic acid, 926 

Cytidine diphosphate choline 
(CDFCh), 1397 

Cytidine nucleotides, 701, 995 

Cytidine-2-C*-ribosyl-t synthesis, 796 

Cytochrome c, biosynthesis of, 1232 

Cytochrome c,, 981 

Cytochrome c, and c, properties, 1116 

Cytochrome oxidase, 5, 978, 1239, 
1307, 1922 

Cytoch reductase, 978, 1296 

Cytochrome-reducing dehydrogenases, 
1176 

Cytochromes, 506 

Cytochromes, kinetics, 506 

Cytoplasmic fractions, 852 

Cytolipin H, 1160 

Cyst fluid, 1241 

Cytosine-2-C™ synthesis, 796 








Damage, adaptive responses, 1220 

Daraprim, 1395 

Dead space, 431 

Decarboxylation, 1263 

Dehydration, 271 

Dehydrogenase, dihydroorotic, 883 

Dehydrogenases, estimation by 
tetrazolium, 1183 

5-Dehydroquinic acid, 1245 

Delayed alternation, 1503 

Demethylation, 1543 

Demyelinating disease, 1638 

Denaturation, bovine serum albumin, 
2052 

Dendrite electrotonus, 503 

Denervation sensitization, 95, 1573 

Deoxy-CMP, phosphorylation of, 1056 

Deoxycytidylate hydroxymethylase, 
868 

6-Deoxy-6-fluoroglucose, 1222 

2-Deoxy-D-glucose, 1676 

2-Deoxyglucose metabolism, 1003 

Deoxypolynucleotide in bone marrow, 
1443 

Deoxyribonuclease, 1149 

Deoxyribonucleic acid: see DNA 

Deoxyribonucleotides, synthesis of 
triphosphates, 1060 

Deoxyribose synthesis, 745 

Deoxyriboside biosynthesis, 846, 1153 

Depolarization, 134 

Dermal lesions, 2088 

Deslanoside, 1379 

Desoxycorti , 1033 

Desoxypyridoxine, 837, 1839 

Desoxyribose biosynthesis, 721 

Desulfurase, B-mercaptopyruvate, 
1021 








FEDERATION PROCEEDINGS 


Desulphovibrio desulfuricans, 1017 

Detoxification, 1480 

Deuterium, 1061 

Development, physical, 297 

Dextran, 112 

Dextransucrase, 1112 

Diabetes, 343, 571, 746, 924, 930 

Diabetes insipidus, 1558 

Diabetes “true” glucose values, 1193 

Dialysis of urea, 145 

Diamine oxidase, 1353 

Diaminodiphenylsulfone, 849 

Diaminopimelic acid, 901 

Diamox, 85, 625 

Diaphorase activity, 852 

Diaphorase, embryonic, 762 

Diarrhea, 2109 

Diastase, 1577 

Dibenzyline, 1376 

Dibenzyline-induced sensitization, 
1573 

Dibozane, 1596 

Dichlorphenamide, 1609 

Dicyclohexylcarbodiimides, 1000 

Dicyclopropy] ketoxime, muscle relax- 
ant, 1380, 1599 

Diencephalon, 217 

Diet, 698, 1892 

Dietary fat, 522, 1828 

Dietary hepatic necrosis, 1955 

Dietary ions and molybdenum toxicity, 
1163 

Dietary protein, 842 

Dietary protein and heat production, 
1942 

Diethanolamine, 717 

Diethy] ether, 498 

Diethy] stilbestrol, 1658 

Diethylamide, 405 

Diethyldithiocarbamate, 1025 

Diethyltoluamide isomers, 1354 

Differentiation, 488 

Diffusing capacity, 581 

Diffusion, pulmonary, 376 

Digestion, 1947 

Digitalis, 107, 678, 1435 

Digitalis in hypothermia, 458 

Digitalis toxicity, potassium distribu- 
tion in, 1657 

Digitoxin, 370, 1597 

Digitoxin, bradycardia, 1597 

Digitoxin, serum protein binding, 1628 

Dihydrocholesterol, 1291 

Dihydroxyacetone phosphate, 755 

2,5-Dihydroxypyridine, 1679 

Dilution curves, 123 

Dimethy]-p-phenylenediamine, 1244 

6,7-Dimethy]-8-ribityllumazine, 1057 

2-Dimethylaminoethanol, 1504 

Dimethylaminoethyltheophylline, 1381 

Dimethylethanolamine, 1130 

Dinitrophenol, 1619, 1971 

Dinitrophenol-C™, mitechondrial bind- 
ing, 994 

Diphenylpropylamine, 1402 

Diphosphopyridinenucleotide: see 
DPN 

Diphtheria antitoxin, 2036 

Diphtheria tetanus hemagglutination, 
2087 

Disaster surgery on blood vessels, 529 

Discrimination, 614 

Diserpidine, 234 

Displacement chromatography, 965 
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B-Dithiocarbamylpropionic acid, 1067 

Diuresis, 243, 1946 

Diuretic test, 1423 

Diuretics, 1375, 1385, 1663 

Diuretics, mercurial, 336 

DNA, 700, 710, 812, 1065, 1184, 1194 
1209, 1315, 2013 

DNA synthesis, 332, 586, 720, 759, 
1060 

DNP, 994 

Dorsal thalamus, 314 

Double gel diffusion: theory, 2034 

DPN, 706, 712, 799, 810, 1151, 1254 

DPN analogs, 712 

DPN function, 712 

DPN synthesis, 1028 

DPNase, 706 

DPNH oxidase, embryonic, 762 

Drosophila, 1343 

Drowning, 552 

Drug action on brain pathways, 1457 

Drug action, resistance, 768 

Drug action, reversal, 1430 

Drug effects on ejaculation, 1500 

Drug effects on electroencephalogranm, 
1522 

Drug effects, nerve, 447 

Drug effects on respiration, 1621 

Drug metabolism, 1413, 1460, 1505 

Drug resistance, 1341, 1405 

Drug sensitivity, 1498 

Drug synergism, 849 

Drugs, acute toxicity, 1371 

Drugs and y-aminobutyric acid, 1661 

Drugs, anti-epileptic, 1366 

Drugs, antitumor, 1651 

Drugs, centrally active, 1637 

Drugs, tolerance, 1543 

Duodenal fluid, 835 

Dye toxicity, 1765 

Dyes, 198, 1074 


Ecuo-7 virus, 2025 
ECHO-9 virus, 1991 
Echolocation, neural correlates, 240 
Edema, 627, 1697 
Edema, radiation, 585 
EDTA, 547, 694, 1403, 1971 
EEG, 285, 328, 648 
EEG, activation, 16 
EEG, depression, 16 
EEG, drug effects, 1374, 1522 
EEG and mesencephalic lesions, 617 
EF A-deficiency, steroid effects, 888 
Egg albumin and atherosclerosis, 616 
Egg white, 1167 
Ehrlich ascites carcinoma, 797, 815, 
846 
Eladin, 1381 
Elasmobranch, 1544 
Elastase, 1351 
Electric environment, 1792 
Electric fish, 46 
Electric organ, 46 
Electrical events, 553 
Electrocardiography, 565 
Electrochromatography, 1074 
lectr phalogr see EEG 
Electrokymography, 236 
Electrolyte excretion, 589 
Electrolyte metabolism, 1639 
Electrolyte transport, 98 
Electrolytes, 390, 1697 
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Electromyography, 520 

Electron acceptor, 903 

Electron microscopy, 1719, 1810, 1826 

Electron microscopy, alloxan, 1743, 
1829 

Electron transport, 731, 940, 980, 
1044, 1176, 1257 

Electrophoresis, 148, 377, 819, 1074, 
1219, 1261, 1681, 1783, 1881, 2072, 
2075 

Electrophysiology, visual, 40 

Electroplaques, 46 

Electroretinograms, drug effects, 1400 

Electrotonic spread, 503 

Emphysema, 72, 256 

Emetic, 1649 

Emotion, 328 

Encephalomalacia, 711, 1854 

Endocardial puncturing, 529 

Endocrine deficiency, 1430 

Endocrines and hyperpigmentation, 
500 

Endometrial secretions, 1731 

Endothelium, antigenicity, 2070 

Endotoxins, 266, 278, 1672, 1764, 
2094 

Energy expenditure, 75, 504 

Energy intake, 1899 

Energy metabolism, 1853, 1942 

Energy, source, 948 

Energy utilization, 1925 

Enterohepatic circulation, 1042 

Enzymatic histochemistry, 1822 

Enzyme, condensing, 1061 

Enzyme inhibition, 1033 

Enzyme kinetics, 954 

Enzyme mechanisms, 761, 874 

Enzyme purification, 819 

Enzyme synthesis, 857 

Enzymes, 81, 762, 1170, 1577 

Enzymes, acylated, 1302 

Enzymes, chemically modified, 1302 

Enzymes, connective tissue, 682 

Enzymes, digestive, 1638 

Enzymes, growth stimulating, 1951 

Enzymes, hydrolytic, 1101 

Enzymes, liver, 1080 

Enzymes, oxidative, 1930 

Enzymes, virus variants, 2033 

Epidermis, irradiated, 1804 

Epilepsy, 496 

Epinephrine, 36, 201, 217, 225, 288, 
301, 313, 416, 519, 538, 545, 566, 
820, 1365, 1370, 1416, 1491, 1555, 
1587, 1645, 1659 

Epinephrine, arrhythmias, 1438 

Epinephrine and cerebral blood flow, 
427 

Epinephrine and coronary flow, 61 

Epinephrine metabolism, 1361 

Epinephrine, potentiation, 1606 

Epinephrine pressor responses, 1489 

Epinephrine and psychotomimetic 
drugs, 1421 

Epinephrine, reversal, 1596 

Epinephrine, vascular effects, 695 

Equilibration, 684 

Equine encephalitis, 1984 

Ergonovine, 1259 

Ergot alkaloids, 1259 

Ergothioneine, 1083 

Erucic acid acetate-1-C™, 781 

Erucic acid and sterility, 466 

Erythematosus, 220 
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Erythrocyte enzymes, 919, 1064 

Erythrocyte fluid shifts, 177 

Erythrocyte glucose utilization, 1064 

Erythrocyte glycolytic intermediates, 
730 


Erythrocyte metabolism, 766 

Erythrocyte nucleotides, 1104 

Erythrocyte proliferation sites, 41 

Erythrocyte storage, 1064 

Erythrocytes, 230, 232, 514, 596, 675, 
730, 801, 1050, 1237, 1293, 1447, 
1979 

Erythrocytes, labeled, 182 

Erythrocytes, life span, 1096 

Erythrocytes, sugar transport, 372 

Erythrocytes, uptake of FFA, 1480 

Erythropoiesis, 505, 534, 923 

Erythropoiesis, hormonal, 230 

Erythropoiesis stimulation, 1447 

Erythropoietic activity, 338 

Erythropoietin, 125 

D-Erythrose-4-phosphate, 1245 

Escherichia coli, 1180, 1466, 1725 

Escherichia coli, inhibition, 892 

Eskimos, 1913 

Esophageal motility, 662 

Esophagus, 403, 562 

Esterases, 1085, 1775 

Esterases, inhibition of, 1101 

Estradiol, radioactive, 1158 

Estranes, 788 

Estrogen antagonist, 1189, 1532 

Estrogen and atherosclerosis, 490 

Estrogen biocynthesis, 548 

Estrogens, 373, 394, 963, 1532 

Estrous cycle, 18, 131 

Ethanol metabolism, 1627 

Ethanolamine, 1110, 1130 

Ethionine, 1822 

Ethylene oxid=, 1337 

Ethylenediamine tetraacetic acid: 
see EDTA 

Ethylpiperidylbenzilate, 1455 

Ethylpiperidyldiphenylacetate, 1455 

6-Ethylthiopurine, 738 

Euglena, enzyme in, 919 

Exanthema of swine virus, 2054 

Exchange rates, 761 

Exchange reaction, 1017 

Excitation-inhibition, 520 

Excretion, bases, 184 

Excretion rates of sweat solutes, 404 

Exercise, 20, 96, 116, 231, 443, 581, 
678, 685 

Exercise eifects, 193 

Exercise and oxygen tension, 443 

Extracellular fluid, 149 

Eye, lens injury, 1832 

Eye movements, 299 

Eye muscles, EMG, 156 


Factor A, 2068 

Factor 1, 850 

Factor 3, 810, 1929 
Factor VII, 493 

Fast neutrons, 1575 
Fasting, 238 

Fat absorption, 1884 

Fat and acetostearin, 1857 
Fat, dietary, 1892 

Fat diets, 711, 1919 

Fat metabolis.n, 660, 1675 
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Fat mobilization, 375 

Fat oxidation, 193 

Fat unsaturation, 1137 

Fat utilization, 1925 

Fats, 42, 49, 1340, 1771, 1837, 1866 

Fats, unsaturated, 1836, 1854 

Fatty acid deficiency, 1318 

Fatty acid deposition, 1945 

Fatty acid oxidation, 415 

Fatty acid peroxides, 723 

Fatty acid synthesis, 1047 

Fatty acids, 831, 1045, 1223, 1767, 
1847, 1911 

Fatty acids, biosynthesis, 1275 

Fatty acids, essential, 1675 

Fatty acids, polyunsaturated, 1006 

Fatty acids, ruminant diets, 1896 

Fatty acids, unesterified, 442, 613, 
1945 

Fatty acids, unsaturated, 1878 

Fatty cysts, 1753 

Fatty liver, 135, 510, 677 

Fe™, 41 

Feedback inhibition, purine, 1346 

Femur, 1024 

Ferritin, 920, 1076 

Fibrillation, 1369, 1564, 1634 

Fibrinogen, 650 

Fibrinogenopenia, in shock, 655 

Fibrinoid, 1820 

Fibrinolysin, 412, 489, 1362 

Fibrinolysin system, 412 

Fibrinolysis, 246, 1771 

Fibroblasts, 925, 1709 

Fibrosis, 450 

Fish flour, 1887 

Fixed charge hypothesis, 387 

Flavin, 1257 

Flavonoids, 371 

Flavonols, 840 

Flavoprotein, 1167 

Flexin, 1419 

Flicker fusion frequency, 592 

Fluid release after hemorrhage, 128 

Fluid volume control, 137 

Fluorescence, 785 

Fluorescent antibody, 2017 

Fluorescent antibody and typhus sera, 
2007 

Fluoride and CO, evolution, 1300 

Fluorinated pyrimidines, 935 

Fluorination, 935 

Fluoroacetate, 929 

Fluorohydrocarbons, 1359 

5-Fluoroorotic acid, 1224 ‘ 

p-Fluorophenylaianine, 1297 ; 

5-Fluoruracil, 935, 1205, 1224 

Folacin, 1953 

Folic acid, 1037 

Folic acid antagonist, 1341 

Folic acid deficiency, 1849 

Folic acid, metabolism, 1899 

Folic acid system (blood), 1276 

Force platform, 75 

Forces producing motion, 75 

Formaldehyde, 1030, 2066 

C™-Formaldehyde, 1004 

Formalin, action or. red cells, 2023 

Formate, 1624 

C-Formate, 11°5 

Formate activating enzyme, 1323 

Formate metabolism during photosyn- 
thesis, 897 

Formic acid, 1157 
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Formylglutamic acid, 1108 

Free energy, 938 

Freeze-drying, 588 

Freezing, 202, 1237 

Frog motor neurons, 399 

Frostbite, 1742 

Fructolysis, 200 

Fructose, 200, 1342 

L-Fuculose metabolism, 943 

Functional residual capacity, 
vagotomy, 383 

Furazolidone, antihypertensive prop- 
erties, 1431 

Furfurylacetone, 1480 

Furfurylideneacetone, 1480 

Fusimotor neurons, 296 


Galactoflavin, 1235 

Galactosamine, 997 

Galactose, 997, 1027, 1327 

D-Galactose, 1279 

Galactose, tolerance, 767 

Galactosemics, 767 

Galactosy!] 1,3 N-acetylglucosamine, 
2019 

Galvanic skin reflex, 150 

Ganglion, superior cervical, 95 

Ganglionic blockade, 1482, 1568 

Ganglioside, brain, 997 

Gas chromatography, 749 

Gas distribution, 583 

Gas without measurements, 431 

Gastric intraluminal pressure waves, 
643 

Gastric juice, 1173 

Gastric mucosa, 284, 945 

Gastric pepsin, 1 

Gastric secretion, 85, 381, 384, 411, 
688, 1631 

Gastric secretion, inhibition of, 286 

Gastric secretion, oxygen require- 
ments, 14 

Gastric secretion, serotonin and 
precursor, 580 

Gastric ulcer, 1530 

Gastrointestinal excretion, 1610 

Gastrointestinal tract, absorption, 62 

Gelatinase, 1125 

Gel-diffusion, 2057 

Genetic factors in active transport, 
221 

Genetics, 170 

Glia, 204 

y globulins, 168, 1559, 1693, 1988, 
2008 

Glomerulonephritis, 1745, 1768 

Glomerulosclerosis, 1696 

Glucagon, 200, 384, 621, 820, 1542, 
1931 

Glucagon diabetes, 1746 

Glucagon and protein metabolism, 306 


Gl rti ids, transaminase, 





1927 
Glucokinase, intestinal, 465 
Gluconolactone, 914 
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Nephrotic serum, 1223 

N ph Se sy a " 627 

Nephrotoxic serum, 1672, 1807 

Nerve activity, 393 

Nerve block, 417 

Nerve cells, 666 

Nerve fiber, 447 

Nerve function, 686 

Nerve growth-promoting protein, 798 

Nerve, ionic currents, 638 

Nerve, myelinated, 134 

Nerve, secretory, 171 

Nerve, substrates, 86 

Nerve-muscle, 520 

Nervous system stimulants, 1391 

Neural hormone, 1529 

Neuraminic acid, 1328 

Neuro-endocrine balance,‘ 1430 

Neurohypophysial hormones, 1613 

Neuromuscular active drugs, 460 

Neuromuscular cold injury, 570 

Neuromuscular junction, 1521 

Neurons, 204, 420 

Neurophysiology, 74, 92, 399, 551, 
614, 619 

Neutralization, poliovirus, 1973 

Newborn, glucuronide synthesis, 1203 

Newcastle viruses, 1677 

Niacin, 886, 1172, 1897 

Niacinamide, 292, 886 

Nicotinamide, 1028, 1624 

Nicotine, 61, 672, 1026 

Nicotinic acid, 1151, 1337 

Nicotinic acid analog of DPN, 1028 

Nicotinic-acid metabolism, 1855 

Nictitating membrane, 95 

Night blindness, 1308 

Nitrate reductase, 789 

Nitro compounds, 853 

Nitro group, 2062 

Nitroaryl groups, reduction, 953 

Nitrogen balance, 1018, 1848 

Nitrogen exchange, 1105 

Nitrogen excretion, 1856 

Nitrogen fixation, 960, 1105 
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Nitrogen mustard, 1578, 1581, 1989 

Nitrogen storage, 180, 887 

Nitrogen wash-out, 72 

Nitroglycerine, 88 

N-Nitropheny] acetate, 874 

Nitrophenyl esters, 912 

Nitrous oxide, 661 

Non-esterified fatty acid, 51 

Noradrenochrome, 538 

Norcodeine, 1449 

Norepinephrine, 217, 225, 234, 427, 
435, 456, 498, 516, 538, 545, 566, 
780, 1365, 1370, 1393, 1411, 1416, 
1417, 1427, 1491, 1523, 1555, 1595, 
1596, 1645 

Norleucine, 1923 

Normetanephrine, 1523 

Normorphine, 1414 

19-Nortestosterone, 1870 

Novikoff tumor, 995 

Nuclear inclusion bodies, 1747 

Nuclear ribonucleic acid, 1211 

Nuclei, thymus, 764 

Nucleic acid, amine complexes, 329 

Nucleic acid chromatography, 1799 

Nucleic acid metabolism, 1034, 1126 

Nucleic acid synthesis, 764, 950, 1899 

Nucleic acids, 857, 975, 1202, 1309, 
2016, 2084 

Nucleic acids, heierogeneity, 811 

Nucleic acids, phage, 985 

Nucleoproteins, 242, 722, 1230, 1996 

Nucleoside, biosynthesis, 1153 

lism, 514 

Nucleosides, 1397 

Nucleosides, ribosyl-t, synthesis, 796 

Nucleosides, terminal, 816 

Nucleosidy! ribose, 1229 

Nucleotidases, 872 

Nucleotide chromatography, 1104 

Nucleotide end groups, 944 

Nucleotide metabolism, 514, 1258 

Nucleotide polymers, 1000 

Nucleotides, 800, 881, 1071, 1150, 
1293, 1316, 1397, 1501, 1651 

Nutrition evaluation, children, 1838 





Obesity, 620, 1957 

Obesity and adrenal cortex, 263 
Occlusion, pulmonary artery, 69 
Octadecatetraenoic acid, 965 
Odontiasis, 297 
Odorant-intensity ranking, 320 
Oils, vegetable, 1943 

Olfaction, 44, 320 

Olfactory bulb, 669 

Olfactory epithelium, 591 
Olfactory receptor, specificities, 320 
Oligonucleotides, 1000 

Opsin, 970 

Optic potentials, 349 

Optic tectum, 591 

Optical isomerism, 1626 

Organic acids, 149, 1069 
Organic moderators, 1433 
Organic nitrates, 1398 

Organic phosphate toxicity, 1567 
Organogenesis, 488 
Organoleptic testing, 320 
Ornithine transcarbamylase, 1180 
Orosomucoid, 1147, 1766 

Orotic acid, 995, 1395 
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Orotidine-5' -phosphate, 933 

Osmolality of renal tubular fluid, 227 

Osmotic activity of kidney, 13 

Osmotic fragility, 1250 

Ossification, 1813 

Osteolathyrism, 1860 

Ouabain, 595, 1535 

Ouchterlony technic, 2090 

Ovalbumin, 1297 

Ovarian glycogen, 139 

Ovaries, 120, 348 

Ovulating hormone release, 448 

Ovulation, 34 

Oxalacetic acid, 799 

Oxalacetic carboxylase, 1146 

Oxaloacetate determination, 1268 

Oxidation, 415, 906, 913, 1052 

Oxidation products, 301 

Oxidative deamination, 201, 519 

Oxidative decarboxylation, 1348 

Oxidative enzyme in animal sera, 1244 

Oxidative phosphorylation, 514, 769, 
785, 792, 807, 817, 830, 848, 974, 
978, 1044, 1093, 1303 

Oxygen-18, 813 

Oxygen breathing, 37, 179 

Oxygen and CO,, 484 

Oxygen consumption, 24, 75, 238, 484, 
771, 820 

Oxygen debt and blood flow, 160 

Oxygen diffusing capacity, 651 

Oxygen effects, mammalian cells, 773 

Oxygen electrode, 440 

Oxygen formation, 14 

Oxygen, high pressure, toxicity, 486 

Oxygen lack, 1662 

Oxygen poisoning, 82, 486 

Oxygen, pulmonary damage, 486 

Oxygen tension, 289, 443 

Oxygen uptake, 116 

Oxygenation, 1348 

Oxytocin, 18, 285 

Oyster, carbon dioxide fixation, 257 


Pp” incorporation, 815 

P* turnover, 1466 

Pacemaker reactivity, 1364 

Pacinian corpuscle, 559 

PAH, 181, 675, 875, 1654 

Pain, 235 

Pancreas, 559, 1712, 1746, 1947 

Pancreas, activation of protease, 244 

Pancreas, enzymes, 1819 

Pancreatectomy, 571 

Pancreatic duct ligation, 1782 

Pancreatic elastase, 1351 

Pancreatic protease, 244 

Pancreatic secretion, 6 

Pancreatin-aureomycin therapy, 1782 

Pantetheine, 775 

Pantothenic acid, 775 

Pantothenic acid deficiency, 1172 

Papain, 912, 956, 1001, 1814 

Papaveriae, él 

P. 1 ph , 212, 793, 1241 

Papillary muscle, 331, 1528, 1549 

Para-amino hippuric acid: see PAH 

Parathion, 1418 

Parathyroid glands, 158, 635, 882, 
1530 

Parathyroid hormone, 22, 864 

Parathyroidectomy, 1751, 1772 
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Partitional respirometry, 583 

Pasteur effect, 946 

Pathogenicity, 2009 

Peas, 1286, 1304 

Pendulous crop, 1858 

Peniciilamine, 753, 1357 

Penicillin, dietary, 1895 

Pentachlorophenol, 1314 

Pentobarbital, 16, 1583 

Pentolinium tartrate, 1650 

Pentose cycle, 787 

Pentose nucleic acid, 242 

Pentylenetetrazol, 1459 

Pepsin, 212, 756, 1206, 1347 

Pepsinogen, 280 

Peptides, 831, 939, 1283, 1316, 1326 

Perfusion, 1100 

Perfusion, bone marrow, 142, 222 

Periodicity, 24-hour, 77, 1725 

Peritoneal absorption, 568 

Permeability, 267, 482, 691 

Perphenazine, 1498, 1551 

Pertussis vaccine, 2045 

pH in K deficiency, 149 

pH measurement, 68 

Phagocytes, 2069 

Phagocytic function, 1531 

Phagocytosis, 2089 

Phenaglycodol, 1457 

Phenanthrene derivative, synthetic, 
1620 

Phenethyldiguanide, 1324 

Phenols, metabolism, 1541 

Phenolsulphonphthalein, 1589 

Phenothiazine derivatives, 1562 

Phenyl-2-butyl norsuprifen, 1545 

Phenylalanine, 860 

1-Phenylcyclohexy] piperidine mono- 
hydrobromide, 1408 

Phenylephrine, 1540 

B-Phenylisopropylhydrazine, 1496 

Phenylquinone, 1407 

Phenyltoxalamine, 1565 

Pheochromocytoma, 1523 

Phlorizin, 392, 2082 

Phormia, 683 

Phosphatase, alkaline, 1204 

Phosphatases, inorganic, 742, 1114, 
1690 

Phosphate bonds, high energy, 938 

Phosphate esters, 1293 

Phosphate pK', 29 

Phosphate transfer, 1159 

Phosphate-activated glutaminase, 1200 

Phosphatides, 660, 807, 928, 1062 

Phosphatidic acids, 701, 961, 1343 

Phosphatido-peptide, 971 

Phosphatidylethanolamine, 522 

Phosphatidyl glycerol, 1068 

Phosphatidy] inositol, 1304 

Phosphoenolpyruvate-D-erythrose-4 
phosphate aldolase, 1245 

O-Phosphoethanolamine, 1012 

Phosphofructokinase, 1225 

Phospholine iodide, 1505 

Phospholipid antithromboplastin, 652, 
962 

Phospholipid metabolism, 986, 1233 

Phospholipids, 814, 831, 961, 1005, 
1068, 1208, 1343, 1349, 1998 

Phospholipids, thromboplastic 
activity, 1273 

Phospholipids, tissue, 1721 
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4'-Phosphopantothenic acid, 775 

Phosphoprotein, 1159 

Phosphopyruvic carboxylase, 1146 

Phosphoryl choline, 1277 

Phosphorylase, 776, 1118, 1483 

Phosphorylated-polyribonucleotide, 
927 

Phosphorylation, 598, 771, 841, 980, 
994, 1078, 1228, 1868 

Phosphorylysis, 948 

O-Phosphoserine, 1012, 1114 

Photometry, 1272 

Photo-oxidation, 884, 902 

Photophosphorylation, 713 

Photoreduction of pyridine nucleotides, 
1298 

Photoreversal of U.V. damaged DNA, 
1190 

Photosynthesis, 713, 897, 902, 980 

Phrenic nerve discharge, 636 

Physalia, 138 

Physarum polycephalum, 1704 

Physiology of exercise, 231 

Picolinic carboxylase, 1080 

Pigmentation, 500 

Pineal gland, 555 

Pitressin: see Vasopressin 

Pituitary, 342, 534, 1080, 1442, 1588, 
1636 

Pituitary-thyroid function, 346 

Pituitary, thyrotrophin extraction, 733 

Pituitary tumors, 1790 

Placenta, 548, 1299, 1891 

Plant, nucleic acid biosynthesis, 1195 

Plant, protein biosynthesis, 1195 

Plant growth, inhibition, 2049 . 

Plasma, 59, 131, 1485 

Plasma dehydroepiand 

Plasma expander, 1706 

Plasma lipids, 732, 1844, 1943 

Plasma proteins, 1918 

Plasma steroids, 100 

Plasma viscosity, 622 

Plasma volume, 128 

Plasmalogens, 928 

Plasmin, 4, 412, 734, 1355, 1362, 2063 

Plasminogen, 412 

Plasminogen activator, 1965 

Plastic, tissue response, 233 

Platelet agglutination, 1749 

Platelet factor 3, 319, 2046 

Platelet fraction, 1707 

Platelet function, 1563 

Platelet ultrastructure, 1786 

Platelets, 471, 1096, 1262, 1754, 1781 

Plethysmograph, limb blood flow, 160 

Pneumococci and triiodothyronine, 
2064 

Pneumonia, 552 

Pneumotachogram, 484 

Pneumotaxic center, 102 

Polarography, sulfur-free amino acids, 
454 

Poliomyelitis, 1415, 1965, 1977, 2022, 
2029, 2084 

Poliovirus, 1009, 1493, 1969, 1973, 
1985, 2012, 2033, 2041, 2047, 2053, 
2055, 2066 

Polyadenylic acid, 948 

Polycythemia, 1447 

Polydipsia, 1796 

Polyelectrolytes, 242 

Polylysine, 1415 
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Polymers, 1237 

Polynucleotide phosphorylase, 948, 
1126, 1234 

Polyphosphatase, 742 

Polysaccharides, 1734, 1979, 2106 

Polysaccharides, pneumococcal Type 
XIV, 2019 

Polyunsaturated acids, 965 

Polyuria, 1796 

Polyvinylpyrollidone, 1648 

Polyxenylphosphate, 973 

Porphyrin, bis-(iodoethy])-deutero, 709 

Porphyrin biosynthesis, 1082 

Postexercise, limb blood flow, 160 

Postsynaptic potentials, 591 

Posture, brainstem, 665 

Potassium, 134, 149, 363, 523, 545, 
577, 579, 615, 625, 875, 1369, 1904, 
1941 

Potassium binding, 699 

Potassium deficiency, 1735, 1800 

Potassium diets, 1630 

Potassium distribution, 1657 

Potassium excretion, 274, 492 

Potassium and fibrillation, 1515 

Potassium flux, 514 

Potassium ion and short circuit cur- 
rent, 290 

Potassium penicillin G, 1452 

Potassium secretion, 421 

Potassium transport, 151, 1377 

Potentials, 85, 154, 207 

Potentiators, 1606 

Precipitates, immunization, 2039 

Precipitin reaction, 1963 

Pregnancy, 436, 708, 930, 1378, 1852, 
1914 

Pregnane-3, 20-dione-11a, 12a-H®, 942 

A4Pregnene-118,17a,208,21-tetrol-3- 
one, 829 

A4Pregnene-118, 208,21-triol-3-one, 
urinary, 524 

Prephenic acid, 1217 

Pressoreceptors, 559 

Pressure suit, 87 

Procaine, 638, 688, 1514 

Proclorperazine, 1524, 1539 

Progesterone, 942, 1199, 1279, 1282 

Promazine metabolism, 1646 

Propanediol phosphate dehydrogenase, 
1221 

Properdin, 1240, 1748, 1960, 2068, 
2099 

Propionate metabolism, 826 

Propionibacteria, 1146 

Propionyl CoA, 1274, 1889 

Propiorhodanine, 1067 

Propulsive motility, small intestine, 
621 

Propylthiouracil, 190, 684 

Prostate metabolism, 856 

Protaminase, 1313 

Protamine, 1793 

Proteases, 244, 657, 1101, 1993 

Protein, 1831 

Protein, dietary and hypertension, 
453, 1892 

Protein malnutrition, 677 

Protein metabolism, 396, 708, 779, 
1428, 1712 

Protein requirements, 1264 

Protein structure, 879, 1347 

Protein supplementation, 1887 
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Protein synthesis, 9, 725, 857, 964, 
998, 1034, 1156, 1186, 1230, 1231, 
1232, 1297, 1305, 1317, 1466, 1712, 
1738, 1763, 1777 

Protein turnover, 1142, 1231 

Protein utilization, 702 

Proteins, 148, 168, 418, 616, 748, 
1032, 1048, 1088, 1388, 1797, 1835, 
1837, 1842, 1869, 1880, 1881, 1888, 
1930, 1942 

Proteins, chylomicron, 1177 

Proteins, nuclear, 779 

Proteinuria, 842 

Proteolysis, 1170 

Proteolytic enzymes, 702, 772, 1015, 
1173, 1306, 2035, 2061 

Prothrombin, 33, 573, 704, 1091 

Prothrombin conversion accelerators, 
987 

Protoplasts, 699, 757, 1180 

Protoporphyrin formation, 919 

Pseudomonads, 1251 

Pseudomonas aeruginosa, 1993 

Pseudomonas infection, 1559 

Psittacosis virus, 1825 

Psychopharmacology, 1498, 1552 

Psychophysics, visual, 40 

Psychotomimetics, 276, 1421, 1660 

Psychotropic drugs, 1457 

Pterin deaminase, 1037 

Puberty, 120 

Puffer toxin and nerve-muscle, 214 

Pulmonary artery, 36, 69, 176 

Pulmonary blood flow, 123, 176, 317, 
533, 550, 583 

Pulmonary blood volume, 550 

Pulmonary circulation, 69, 206, 291, 
456, 527, 542 

Pulmonary CO, exchange, 790 

Pulmonary compliance, 65, 110, 178 

Pulmonary congestion, 114 

Pulmonary diffusing capacity, 39, 317, 
583, 651 

Pulmonary edema, 250 

Pulmonary embolization, 347 

Pulmonary function in hyperthyroidism, 
618 

Pulmonary resection, 365 

Pulmonary vascular resistance, 188 

Pulmonary vascular space, 176 

Pulmonary vascular volume, 291 

Pulmonary venous pressure, 176, 250, 
451 

Pulse rate, 20, 582 

Purine, 849, 914, 1070, 1501, 

1711 

Purine analogs, 1058, 1651 

Purine metabolism, 707, 768, $36 

Purine requirements, 1270“ 

Purine riboside, 926 

Purine, site of action, 931 ” 

Purine synthesis, 1346 

Putrescine, 710, 1265 

Pyresis, 878 

3-Pyridine acetohydroxamic acid 
methyl iodide, 1418 

2-Pyridine aldoxime methiodide, 870 

Pyridine nucleotide metabolism, 881 

Pyridine nucleotides, 785, 974, 1266, 
1298 

Pyridoxal phosphate, 837, 1226 

Pyridoxine, 197, 397, 606, 1178, 1914, 
2049 
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Pyridoxine deficiency, 1839, 1850, 
1852, 1921 

y-3-(Pyridyl)~y-oxobutyric acid, 1288 

Pyrimethamine, 1341 

Pyrimidine metabolism, 995, 1097 

Pyrimidine nucleosides, 876 

Pyrimidine nucleotides, 1258 

Pyrimidine precursors, 760 

Pyrimidine requirements, 1270 

Pyrimidines, 935, 1224, 1395, 1493, 
1501, 1711 

Pyrogen, 1111 

Pyrophosphate exchange, 791 

Pyrophosphorolysis of ribonucleic 
acid, 791 

Pyruvate, 837, 1350 

Pyruvate metabolism, 1165 

Pyruvate oxidation, 1033, 1197 

Pyruvic acid, 909, 1258 

Pyruvic dehydrogenase, 909 

Pyruvic kinase, 1079 

Pyruvic phosphoferase, 801 


Quantitative histology, 488 
Quaternary ammonium ions, 351 
Quinidine, 107, 1364, 1535 
Quinones, 789 


Rabbit anti-rabbit serum, 1990 

Rabbit kidney cells, 2053 

Rabies, trends in U.S., 2103 

Racemase, 969 

Radiation: see also irradiation 

Radiation, 30, 41, 783, 1575, 1673, 
1700, 1703, 1737, 2021 

B Radiation, 124 

Radiation and endotoxin, 1791 

Radiation, heart rate, 337 

Radiation nephritis, 1720 

Radiation protection, 578 

Radiation sterilization of food, 1922 

Radioactive calcium, 1024 

Radioactive casein, 1907 

Radioactive Co™B,,, 1891 

Radioactive P-32 cardiovascular tis- 
sue, 1398 : 

Radioactive yttrium compounds, 537 

Radioiodine, 1733 

Radiostrontium exchange, 1700 

Radiothyroidectomy, 1790 

Rage episodes, 1637 

Ragweed pollen, fractionation, 525 

Rao’s sequential analysis, 320 

Rate-limiting factors, 1428 

Rat liver insulinase, 822 

Rauwolscine, 1534 

Reaction mechanisms, kinetic studies, 
954 

Red cells, heparin adsorption, 1607 

Red cell trapping, 128 

Red cell volume, 128 

Reductase, 5 

Reflex, 52 

Reflex constriction, 273 

Refractoriness in axons, 2 

Regeneration, 93, 932, 1531 

Regional sweating, 271 

Regurgitation, 473 

Renal artery occlusion, 265 

Renal blood flow, 23, 1470 

Renal disease, electron microscopy, 
1779 
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Renal disease, unilateral, 265 

Renal flow and capacity, 1553 

Renal function, 64, 113, 589, 1566 

Renal glucose synthesis, 1548 

Renal hemodynamics, 518 

Renal hypertrophy, 223 

Renal potassium transport, 625 

Renal secretion, 1363 

Renal transport, 407, 1432 

Renal tubule, 340, 421, 517, 679, 
1644, 1654 

Renal vascular resistance, 162 

Renin, 57, 265 

Repetitive firing, 666 

Repetitive response, axons, 2 

Reproduction, 574, 1864 

Reserpine, 1393, 1435, 1595 

Residual injury, 41 

Residual volume, 55 

Resistance, measurement, 99 

Resistance, pulmonary, 99 

R » opposing, 938 

Respiration, 65, 116, 353, 361, 431, 
461, 598, 690, 784, 913, 1256, 1394 

Respiration, rhythmicity, 551 

Respiratory acidosis and cardio- 
hemodynamics, 1536 

Respiratory center, 512 

Respiratory cycle, 102 

Respiratory decline, 810 

Respiratory depression, 1647 

Respiratory enzymes, 762, 1619 

Respiratory gas exchange, 206, 1174 

Respi hanics after eviscera- 








tion, 73 

Response, adaptive, 1220 

Response, conditioned avoidance, 
1504 

Reticular cortical relations, 499 

Reticular formation, 350 

Reticular lesion, 614 

Reticulocytes, 1156, 1172 

Reticuloendothelial system, 332, 1603 

Reticulospinal tract, 408 

Retina, 76, 1737 

Rheumatoid arthritis, 1981 

Rheumatoid factor, 2100 

Rhinencephalon, 328 

Rhodanine, 1067 

Rhodopsin, 357, 970, 1308 

Riboflavin, 606, 1057, 1571, 1946 

Riboflavin biosynthesis, 707 

Riboflavin deficiency, 923, 1172 

Riboflavin inhibitor, 1201 

Ribonuclease, 832, 973, 1170, 1322, 
2084 

Ribonucleic acid: see RNA 

Ribonucleoprotein particles, 757 

Rib leoproteins, 1138, 1286, 2088 

Ribose, 721, 745, 765, 952, 1153 

Riboside, uric acid, 1029 

Rickettsiae, 1975, 2018 

RNA, 720, 757, 763, 791, 800, 816, 
841, 950, 964, 966, 1009, 1123, 
1129, 1186, 1211, 1216, 1230, 1233, 
1246, 1310, 1466 

Rous sarcoma virus, 1974 

Ruminants, diet, 1896 
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S*-labeled antigens, 2000 
Safflower oil, 1902 
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Salicylates, 878, 1203, 1249, 1406 

Saliva, 10, 363 

Salivary glands, 161, 567, 1437 

Salmine, 1239 

Salmon, amino acid requirements, 1873 

Salmonella, 2009 

Salt, 137, 171, 564 

Salt excretion, extrarenal, 564 

Saponins, 833, 1908 

Sarcoidosis, 1031 

Sarin poisoning, 1582 

Sassafras polysaccharide, 2106 

Schick toxin, 2036 

Schizophrenia, 204, 885, 1491, 1518, 
1645 

Sciatic nerve, 577 

Scopolamine, 1383 

Sea urchin eggs, 242 

Sedatives, 1422, 1425, 1473, 1565, 
1584 

Sedimentation rates, 878 

Sedoheptulose phosphate, 1229 

Seizure patterns, 1560 

Selenite, sodium, 1484 

Selenium, 711, 1625, 1845, 1929 

Selenium amino acids, 1929 

Selenium fixation in hair, 1073 

Sensory-motor capacity, 614 

Sequential analysis, 1423 

Serine, 837, 1113, 1114, 1145 

Serotonin, 15, 162, 204, 225, 388, 413, 
542, 744, 780, 1124, 1397, 1463, 
1507, 1595, 1653 

Serous fluid, 1886 

Serum albumin, 869 

Serum albumin antigen, 1992 

Serum albumin, synthesis, 1777 

Serum bactericidal activity, 1989 

Serum cholesterol, 474 

Serum ‘‘intrinsic factor’, 1728 

Serum level, B,,, 1950 

Serum lipids, 436, 1915 

Serum lipoproteins, 698 

Serum, nephrotoxic, 1807 

Serum oxidase, 1244, 1758 

Serum proteins, 793, 794, 869, 910, 
1261, 1783, 1881, 1988, 2008 

Serum transaminase, 1850 

Serum, uptake of cholesterol, 1360 
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Servo mechanisms, 1374 

Sex hormones and ascorbic acid, 1936 

Shivering, 118, 127 

Shock, 335, 345, 364, 386, 681, 1487, 
1706 

Shock, hemostatic abnormalities, 655 

Shunts, pulmonary, 527 

Shwartzman reaction, 1740, 1760, 17%, 
2028 

Sialic acid, 505, 1404 

Silkworm blood, 1345 

Sitosterol, 715, 1318, 1879 

Skeletal muscle, 43, 163, 193, 630, 
632, 1183, 1450, 1938 

Skeletal myofibrils, 1691 

Skin, 124, 536, 639, 951, 1804, 2036 

Skin diving, 560 

Skin galvanic reflex, 670 

Skin grafts, 1839 

Skin potential, 45 

Skin reaction, 1980, 2024 

Skin sensitizing antibody, 224 

Skin temperature, 268, 404 

Sleep, 355, 648 

Smoking, 55, 474 
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Smooth muscle, 1426, 1727 

Smut fungus, 1117 

Snake venom, 1778, 2016 

Sodium, 47, 363, 378, 523, 577, 579, 
658, 1053, 1406, 1426 

Sodium nitrite, on coronary flow, 61 

Sodium nitroprusside, 1489 

Sodium polyethylene sulfonate, 359 

Sodium-potassium, 232 

Sodium reabsorption, 66 

Sodium retention, 321 

Sol-gel transformations, 242 

Somatic sensory system, 497 

Sound, 648 

Soybean sterols, 1879 

Specificity, steric, 372 

Spectral sensitivity, 541 

Spectroscopy, 1256 

Sperm periodicity, 140 

Spermatazoa, 200, 1971 

Spermidine, 710, i265 

Spermine, 710, 836 

Sphingomyelin, 1208 

Spinal cord, 133, 399, 408, 591, 597, 
642, 1208, 1367, 1436, 1445 

Spinal ganglion cells, 351 

Spinal reflexes, 1461 

Spindles, efferent control, 167 

Splanchnic blood flow, 675 

Spleen, 248, 334, 425, 1701, 1703, 
2010 

Splenectomy, 1816 

Sporulation, 738, 1704 

Spreading factor in endometrial secre- 
tions, 1731 

Squalene, 1008 

Squirrel monkey, 277 

Staphylococcus toxin, 1808 

Starch dextrin, 1648 

Starch-gel electrophoresis, 2072 

Starvation, 1145 

Steatorrhea, pancreatic, 1884 

Sterilization, 2046 

Steroid action, 1033 

Steroid conversions, 1122 

Steroid effects on virus multiplication, 
2031 

Steroid formation, 1199 

Steroid hormones, 890, 1957 

Steroid, A*-5a hydrogenase, 873 

Steroid hydroxylation, 1278 

Steroid metabolism, 25, 311, 689, 827, 
1075 

Steroids, 373, 1081, 1161, 1266, 1280, 
1632, 1663 

Sterols, 831, 1319, 1879 

Stimulants, 1381, 1552 

Stock diets, 1900 

Stomach, 85, 507, 1641 

Stonefish, venom, 1612 

Stop flow analysis, 407, 625, 659 

Strepogenin, 1283 

Streptococcal protein antigens, 2037 

Streptococci, extract, 2088 

Streptokinase, 412, 1355, 1362, 1748 

Streptomycin tolerance, 2056 
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Submitochondrial particles, 771 
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Succinoxidase, 810, 814, 903 
Succinylcholine, 1448, 1450, 1453 
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Sympathetic nervous system, 513 
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Sympathomimetic amines, 251, 1668 
Synaptic inhibition, 413 
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Temperature effect, nerve, 447 
Temperature regulation, 271, 300, 355 
Temperature sensation, 268 
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4-Thiothymidine, 876 

Thiouracil, 238 

Thoracic aorta, 335 

Thoracic lymphatic duct, 568 

Threonine dehydrase, 1145 

Threonine, salmon requirement, 1873 

Thrombin, 573, 650, 704, 904 

Thrombocytopathy, 1563 

Thrombocytopenia, 1707 
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Thromboplastinase, 1023 

Thrombosis, 1792 
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Thymine metabolism, 1153 

Thymine riboside, 1153 
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Thyroid damage, 1733 
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Thyroxin analogues, 784 
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Thyroxin derivatives, 871 

Thyroxin distribution, 344 

Thyroxin excretion, 302 

Thyroxin, metabolism, 31 
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Tissue culture, action of inhibitors, 
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2038 

Tissue culture, cancer cells, 1730 

Tissue culture, EMC virus, 2033 

Tissue culture, psittacosis virus, 1825 

Tissue culture, virus inclusion, 1511 

Tissue distribution, 42 

Tissue, elastic, 1674 

Tissue extracts, 1709 

Tissue hemoglobin, 159 

Tissue lipids, 185 

Tissue respiration, 441 

Tissue respiration and shivering, 118 

Tissue response to plastic, 233 

Tissue slices, 779 

Tissue water, 455 

Titratable acidity, 29 

Titration in urea solution, 1040 

Tobacco, 55, 474 

Tobacco mosaic virus, 192, 803, 1195, 
1246, 1309, 2078 

Tocopherol, 711, 810, 967, 1296, 1831, 
1854 a 

Tolbutamide, 215, 343 

Tolerance to narcotic drugs, 1414 
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Toxic factor theory, 91 
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Tranquilizers, 1391, 1425, 1457, 1539, 
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Transaminase, 1983 

Transamination, 3, 844, 1591 

Transhydrogenation, 1266 
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Transplantation, 93, 1111, 1671 

Transplantation immunity, 2014 

Transport, 684, 1099, 1132, 1175 
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Traumatic shock, 1551 
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Triangle discrimination test, 320 
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3,5,3' -Triiodothyroacetic acid, 1611 
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1623, 1878 

Triiodothyronine derivatives, 871 

Triiodothyronine distribution, 344 

Trimetaphosphatase, 742 

Trimethylamine, 101 

Trimethylamine oxide, 101, 184 

Triose phosphate isomerase, 755 

Trypanosomes, 1405 

Trypsin, 912, 1301, 1302 

Trypsinogen, 921 

Tryptophan, 485, 896, 1188, 1259 

Tryptophan deficiency, 1281 

Tryptophan metabolism, 1260 

Tryptophan peroxidase, 1145 

Tryptophan peroxidase-oxidase, 1034, 
1267 

Tryptophan-peroxidase system, 1213 

Tubercle bacilli, lipopolysaccharides, 
1133 

Tuberculin shock, 2094 

Tuberculopolysaccharide, 1219 

Tuberculosis, 1690, 1756, 2064 

d-Tubocurarine, 161, 1450 

Tubular transport, 395 

Tumor antibodies, 608 

Tumor cell permeability, 267 

Tumor cells, leakage of enzymes, 1344 

Tumor growth, 480, 1702 

Tumor growth and host reaction, 1413 

Tumor immunity, 1681 

Tumor inhibition, 1959 

Tumor, metastasis, 1769 

Tumor, oxidative phosphorylation, 830 

Tumor slices, 1428 

Tumor tissue, 1799, 1859 

Tumors, 124, 433, 709, 863, 872, 1160, 
1169, 1250, 1260, 1378, 1428, 1578, 
1667, 1681, 1687, 1694, 1699, 1726, 
1766, 1790, 1795, 1815, 2108 

Turnover, albumin, 1271 

Turnover, protein, 1142 

Turnover, serum proteins in growth, 
983 

Turtle disease, 324 

Turtle, tissue water, 455 

Twitch response, 1495 
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Typhus sera, 2007 

Tyrosine, 994, 1217 

O-Tyrosine, 860 

Tyrosine metabolism, 1075, 1843 
Tyrosine, titration in urea, 1040 
Tyrosinosis, 1025 
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Ultraviolet irradiation, 2046 

Uncoupling, 1403 

Uracil, 849 

Urate clearance, in neoplastic 
disease, 671 

Urea, 395, 470, 744, 844, 1040 

Ureidosuccinic acid, 1395 

Urethane, 849 

Uric acid, 485 

Uric acid riboside, 1029 

Uridine, 926, 1397 

Uridine diphosphoacetylgl 
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Uridine-5' -phosphate, 933 

Urinary catechols, 594 

Urinary excretion, 1764 

Urinary excretion, calcium, 1610 

Urinary excretion, creatinine, 1838 

Urinary excretion, promazine 
metabolites, 1646 

Urinary excretion, riboflavin, 1946 

Urinary excretion, strontium, 1610 

Urinary excretion, vitamins, 1838 

Urinary pH, 101 
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Urinary protein, 1031 

Urinary steroids, 1333 

Urinary vasodilator, 628 

Urine, 88, 485, 558, 1577 

Urine acidification, 23, 1558 

Urine concentration, 243 

Urine flow rate, 162 

Urine ionic strength, 29 

Urine, mucoproteins, 418 

Urine osmotic activity, 13 

Urine, phenothiazine in, 1441 
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Urocanic acid, 858 

Urokinase, 601, 664, 858 

Uterine blood flow, 439 

Uterus, 21, 226, 323, 574, 661 
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Vaccinia virus, 1976 

Vagal afferents, 114 
Vaginal secretions, 1683 
Vagus, 445, 1438 

Valine, 753, 1255 
D-Valine, growth on, 895 
Vascular endothelium, 2070 
Vascular fragility, 1707 
Vascular necrosis, 1751 
Vascular responses, 513 
Vascular smooth muscle, 63 
Vasoconstriction, 435, 624 
Vasoconstrictor drugs, 1464 
Vasodilator bio-assay, 558 
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Vasopressin, 165, 1411, 1458, 1529, 
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Veins, dilation, 430 

Venomotor tone, 430 

Venom phosphodiesterase, 1000 

Venom protease, 1778 

Venom, of stonefish, 1612 

Venous admixture, 450 

Venous distensibility, 304 

Venous pO,, cerebral, 653 

Venous pressure, 36, 303 

Ventilation, 484 
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Ventricular contraction, 79 
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Ventricular fibrillation, 12, 121 

Ventricular function, 264 

Ventricular performance, 544 

Ventricular relaxation, 79 

Ventricular tachycardia, 545 

Veratridine, 1521 

Veratrine, 1521 

Veratrum, 430 

Virulence, variations, 2041 

Virus, Asian influenza, 1986 

Virus, avian bronchitis, 2091 

Virus-cell culture medium, 1966 

Virus chemotherapy, 1493 

Virus, Coxsackie B-3, 1983 

Virus, eclipse, 2011 

Virus inclusions, tissue culture, 1511 

Virus-infected E. coli, 868 

Virus infection, 1784 

Virus, inhibitor, 418 

Virus multiplication, steroid effect, 
2031 

Virus, Rous sarcoma, 2079 

Virus, swine exanthema, 2054 

Viruses, bacterial, 710 

Viruses, effect of formaldehyde, 2020 

Viruses, enteric, 2004 

Visual cortex, 293 

Visual perception, 481 

Visual threshold studies, 40 

Vital capacity, 55 

Vitamin A, 989, 1294, 1308, 1905, 
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Vitamin B, 1594 

Vitamin B,, 818 

Vitamin B,,, 80, 316, 786, 1185, 1305, 
1332, 1349, 1556, 1728, 1861, 1863, 
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Vitamin D, 260, 825 

Vitamin deficiency, 197 

Vitamin E, 5, 711, 1072, 1183, 1329, 
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Vitamin K,, 50, 817, 1841 

Vitellin, 131 

Vomiting, 1519 
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Waking, energy cost, 504 
Water, 47, 137, 262, 438, 679, 1558 
Weakness, 53 

Weight cycle, 478 

Weight of adults, 1877 
Woodchucks, 1696 

Wound healing, 1827 
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